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bi ol ogi cal entities. Background of the Invention
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usually conducted in presence of an acid or base catalyst, resulting in pHs incompatible with most
hiological molecules. Also, proteins range in size up 1o about 3000 kDa, and may exceed 10 nm
diameter. The micropores formed in acidic conditions are commonly too small fo allow reloase of '
molecules of this size, although the mesopores formed under basic conditions are larger and may
enable release of small proteins. Ideally a system is requited in which the pH ¢an be maintained
within the typical physiological range of ~ 5 — 8, conditions which are not suiiable for catalysing the
hydrolysis of silicon alkoxides. ”
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required in which the pH can be maintained within the
typi cal physiological range of ~ 5 - 8, conditions
whi ch are not suitable for catalysing the hydrolysis
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m croemul sion, ore small droplet- size emulsion. Thus
the present invention provides a process for

rel easably encapsul ating a biological entity
conprising:a) conbining a solution of a surfactant in
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and 1

ex an‘p? e a{sggmmg%he Sffugon oglpe @%gctan\[gm ﬁ'@ ngn-po?gr SOﬁ/e@ w%%an &gu%ous acid
6, 6.5, o form 3, se@nd Bm@lsiorO(whigh Hiay dtionallp bé a gmicrdetnulsion or a small
Adj uSTi NGy 4ok B elnliBion), B&d tt%nfd%maaw ﬁé@:ﬁ P RiaPiiER: cﬂsberseétrﬁemon

a) of the process nmay conprise: |n| ng t
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and h)  combining the precursor matetial and the biological entity t form 2 polar mmture and
)} combining the polar mixture with the solufion of the surtactant to form the emulsion,
said emulsion having a polar phase dispersed in a non-polar phase, such that the
polar phase comprises the precursor material and the biological entity.
This altemnative may also comprise adjusting the pH of the precursor material to between about 1

and about 11, or between about 3and 11, 5and 11, 7and 11,7.5and 11, 1and 9, 1 and 7, 1 and
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g) adding the biological entity such that the polar
phase conprises the biological entity. Alternatively
h) conbi ni ng t he precurBOI/AU2005/001915
material and the biological entity to forma polar
m xture; and i) conbining theé polar mxture with the
solution of the surfactant to formthe emul sion, said
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tetraal koxi de, with pH adjusted to between

approximately 2 and about 4; sand - addition of the

bi ol ogi cal/ precursor material mxture to a solution

of surfactant to forman enul sjion conprising a polar
phased&ian Sba Pragurser fisienial SPaRrisipg 8 Slicajg it ipH adiyeiedyig| bgween
phase capoxinmkty stdne ?tla;iupi_op@:brcta&t tl;@rpf)lhrt phadervslthp émmr&gmmses the
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of the surfactan orm an enul s1on conprising a
pol arl" FHasbadinent e Preesds FoRP$eSion- pol ar phase, wherein
the pg)l arcopbidisehe smen ¢ &8 sira@anbin teggn-gatdr sk it colloidal silica to
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11 cat oo eyt RR BT hovBa i8R PaB PBheTt g rog olr
and a_boutPhiS@;, such that the polar phase of the
emul spon RRIRG e ¥ oftRmBISTIY b SIPberERh Ricut ang Bbut 1€

bi ol oqi cal” ent | - adjusting the pHto between about |
6 and®abAorgng ﬁ%‘?ﬂ““-’s“’f‘ &F%‘?‘%Bg@ﬁ'@f’@{ ueh gl Roley pigsercq@prises
bi ol ogi cate biidgicsl gntky; amh t he pol ar phase. In an

Sotut Don by FtlelSFR R PRI ok BB e, o1

wi t h IR @oiheiempdinent herroges oPopisesan enul si on, said

enul sy)on chapihimBhePsoRBdna the ELaantih B A6E @Ak bdlehthMh an aqueous acid
non- pol ar, ?:haseé L%)&ma%glustll .nlg t he El_" OE} t he erg’HI,s on

fo a pH S BILERermysN: S SIHEORIRIN = vl Pagse SpRTeHir e Fopgolr

ermul si on phiseh the biol ogical entity such that the
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! I
form part’lcl es conprising the biolodical e
from t he P EAISRAEE; | n anot her enbodi nent the

procegs eodmy theBisiogica) enfrp ke dnfuBioh Biech 3Rt 1é bed phdse bhifprises the
surfactant, in trﬁ@ rh?n pol ar solvent with an aqueous

acid to P{?fpﬁ'f"%ﬁn Mif'si on, said enul sion havi ng a pol ar
phased)di speingeaticlencampasingdhe-biologieat enity fiee the blarablde.ng

col | qﬂ%&e@hmggtgem%ibgssgwﬁgson such that the pH of
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addi ) t REMHING eqrRCRor &eral 3pdihg biokeioabeatly &9 oy aalammietyiet
t he Pl amrdjpdtiagBe sH6 IR inolEsmiduieo between about 7.5 and about 11
c)  combining the polar mixture with the solution of the surfactant to form the emulsion
having a polar phase dispersed in the non-polar phase, said polar phase comprising
the polar mixture; and
d}  forming particlss comprising the biclogical entity from the polar phase.
In another embodiment the process comprises:
a)  combining the solution of the surfactant in the non-palar solvent with a solution or |
suspension comprising the biological entity; .
b)  adjusting the pH of a precursor material to between about 7.5 and about 11;



bi ol ogi cal entity; and d) formng particles conprising
the biological entity fromthe polar phase. In another

werwedsdsent the process conprises; a) conbini NRCT/AB2005/001915

precursor material and the biological entity to forma
pol ar m xture; b) adjusting the pH of the polar
m xture t-o between about 7.5 and about 11 c)
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non pol axinghebieogicarinily paeamupbase conprising the

For i g e FR s fle bR TG Bl PBIGRE b 4 b enty
frﬂaﬂfﬁ"tﬂﬂ@/ﬁ?rﬁ‘@r@aﬁ phase, In another enbodi nent of the

firstnRspect comblhlﬂ@ ﬂ%e %)r%clﬁéop?ﬁht%ﬂ the sﬂfa&&rﬁ %ﬁd thé fn-polar solvent may
rel easabl

C SPGB SHBPAT AL L PO ST s BPI0MPg thg surectant i th

suwrﬁ-miarmentmldmmaudmgmebmurssol vent to forman enul sion

o, PR L EAD USRI b lobl ot g
t 1989 pAekaseable qﬂﬁqr@m 4y :particlepe Himay be priarol BRoEE aois e sigp of

taormmpaﬁmsém)@empr@mestgis@fm ng particles from the
enmul st on.dr
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c dareblaiamifpr edties; grdecur sor material, the surfactant and
the nongppd f@frsuﬁéi anﬁﬁHfoﬂPé’ewﬁxEﬁmr ?%Eﬁpﬁwé‘bf{ﬁgl elne

surfact ant e non-pol ar solven Ssol vi ng
the sUEmke Pgﬂff’"ﬂgrpaﬂ'ﬂ%ﬁ rﬂ@r@wsaﬂes@@llwwﬂqloraﬁlmtqﬁ@w aggregating

addi prgursdn ene,tvfuﬁcufesmcursirhﬁataklemw SompricBaRF, leﬂb vﬂ&mﬂe AR aBusous
o e iboerSet URARORE ADiioaE mies ot en e e o
| &8 mmwsoo@ esiranic materraﬂav!e loeraraic precussr mAtbral mayeqmpse a metal oxide
T Preblrddemalsat fofdBRpIEEWai&QOTId s oftaMRtaP&B BRiorPThe metal oxo:anion may
be for example sificate, aluminate, fitanate, zirconate or some oiher Ox0 anion. The ceramic
precursor may comprise a silica precursor material such as colloidal silica or silica sol or an
alkoxysilane (e.g. a tetraalkoxysilane such as tetramethylgilane) or a metal silicats (a.g. sodium
silicate) or a mixture of any two or more of these. It may comprise any hydrous metal oxide which is
capable of forming a stable colloidal dispersion. The oxide may be an oxide of a Group 2 1o 4
element, including transition elements and lanthanides, The precursor material may comprise
primary particles, and the primary particles may be between about 5 and about 500 nm in diameter,
or between about 5 and about 100 or about 5 and about 50nrh. It may comprise a mixture of




- optionally, adjusting the pH of the emnul sion
droplets to a pH at which the biological entity is

w@@bles3and/ or active; and - waiting for suffiPBPCEAU2005/001915
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time for the emulsion droplets to formthe particles.
The step of form ng particle§ may conprise
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cati Oﬂie%rocéé@ﬂa)} RiioRal) E%rfdﬁsseg dng gﬂnmv?d & the PNShingBY¥pdd €

soluble in
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or bet \ﬂ@@]ﬂf"&k@@fm’esl and 12 hours. During the formation

of t hheRaktloh Gl A8y denoafitibe aﬁﬁﬂd% 16 ki@ ForrfHtGHAT ShSricaltoBicles. It may be
swrie
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entity may be added in solution or in suspension. The
bi ol ogi cal entity may be a bionol ecul e, and nay be




for exanple a protein, a peptide, an antibody, an
enzynme, a polysaccharide, a DNA or RNA strand or

w0 ea@giei3t7 or sone ot her bionol ecul e, The partPCl/aB2008401915
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be mesoporous, and may have an average pore size
bet ween about 1 and about 50@m di aneter. They may
conpri se aggregates each of which conprises a

plurality of primr ticles. Th artic have .
D g, e ioc SEnd O sOiBR S o 5t Al VB P ghroe
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conprising: - conbining a precursor material and a
solution of a surfactant in a non-polar solvent to
WO o631 emul si on conpri sing emrul si on dropl et SPCT/AU2005/001915
di spersed I n the non-polar solvent, said emnul sion
dropl ets conprising the precarsor material; -
optionally adjusting the pH of the enul sion droplets;
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sal d enul,sion, dropl et L Si e col | oi dal
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about 100 micrans. There is also provided a plurality of said particles. The biological entity may be

distibuted  substantially homogensously through - the particle, or may be distributed

inhomogeneously therethrough, The particle may be such that ihe- biological entity is _biologically

active following release from'the particle. For example, if the biological entity is an enzyme, the
10 eénzyme may retain its enzymatic activity following release from the particle. The biological entity

may retain at least about 50% of its activity prior to encapsulation follawing release from the

particle, or & lgast about 60, 70, BD or 90% of its activity.

The particle may be made by a process comprising:




conprising the colloidal silica; - adding a pH
adj usting reagent to the enulsion to adjust the pHto

wheirdmersiabout 5 and about 10; - addi ng a sol UPCDAUNV5/801915
suspensi on of the bionol ecule; - adding a solution of
a soluble inorganic salt; - whiting for between about

1 and 12 hours to allow formation of silica particles

from the ' et said silica rticles ]
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ac riic e nade . 8 process
 cisbimgn e Babian o oo ol Rt Bind maa e moges of
20 a.ﬂwdﬁifgimfmﬂf@mVWN with a precursor material and the
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25 pdhe k_n@jo)g@alreagry Bayrhsrindicaledior agtneaighthe ccmﬂitiqmr Thewdiyinistering may be by
P&Hjdcioh] 16 exdpleWRiBiena R Atttarms Bl s BRI Brme other type of injaction or may
be by means of pulmonary, nasal, aral or transdermal delivery or some other suitable delivery
method. The method may comprise suspending the one or more particles in a ¢linically accaptable
~ carrier, said carrier being suitable for injection or for pulmonary, nasal, oral or transdermal delivery.
30 In a fifth aspect of the invention there is provided a method for defivering a biglogical entity to
a liquia comprising exposing the liquid to one or more particles accerding to the second or the third -
_aspect of the invention, [n this aspect the biological entity may be for example an enzyme. The
biological entity may catalyse a reaction in the liquid.



di aneter. The particle may have the biological entity
rel easably encapsul ated therein and/ or thereon. The

wW@2006i06d3¢7 and the primary particles may conpriBEI/avu2005/001915
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ceram c and may conprise a netal oxide, for exanple
silica, zirconia, alumna, tilfania or a mxture of any
two or nore of these, or may conprise a m xed net al
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In a seventh aspect of the invention there is provided
the use of a particle, or particles, according to the
w@ewoene3or third aspect of the invention for tPEI/AU2005/001915
“manufacture of a nedicanment for the treatnment of a
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aggregation is the colloid concentration. It is
t hought that the nmechani smfor aggregation is as
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The above assunption may only be satisfied for
m croemnmul sions, ie. when the surfactant has an HLB
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less than about 9, it is necessary to understand the

mechani sm of particle formatdson in a different way. It
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remai ning five hours of the synthesis. The particle
size was clearly reduced fromthe typical size range
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of the pH of sodiumsilicate solution results in

i mredi ate precipitation.
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Novel The ceramic particles have a hydrophilic surface, which enhances stability in blood, They
may offer novel biodistribution characteristics.



bi odi stri butisn may be possible. GCels produced from
aqueous col l oid provide an i nherently quasi-aqueous
weposieisnent and the resulting particles may cPOI/AUZ05/001915
10 %w water. This nmay provide the potential for
enhanced storage stability faqp sonme biol ogicals, as
denonstrated in Exanple 7. Additionally, the ceramc
system has intrinsic features which nmake it attractive
f or appTiecaminio patidesmromeshenicdiystondeini weingt realfly daplagedby extemal
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25 S Qhey &AY b bRt AN quired (e.g. for the purpose of protection of the payload in base) with

other aqueous based ceramic precursors such as titanates, zirconates or aluminates,

.Possible applications for the technology described in the present invention include

» protein medical/drug delivery (proteln drug delivery, skin graft, bone regeneration, gene
therapy)

0- « piotechnology applications such as controlled release of enzymes (biocatalysts), for
example in detergents, starch hydrolysis/fructose production, fruit juice manufacture, brewing,
textiles, animal feed, baking, pulp and paper production, leather industry, food production (eg
cheese),



enmul sion systemto form spherical silica particles,

but uses chemi stry which is nore suited to proteins
w@nwensdser bi ol ogi cal entities. A suitable prepCr/av2005/001915

mat eri al which may be used in the invention is a

commercial silica colloid, orflmxture of coll oids,

Wi th optional addition of sodiumsilicate solution to

further cantral the particle pore size. e _of agueous
based o FERRBSPURT 4o ehiires B8 Sor0%in AR08 HBHesporona
proatel pouects (@Y tasthpasie, pintattdensscleaning), tfine icoeichlypraliectien (eg ebiraly pure
the al.caht ’ , i eor
ol o o e Sk i R o o G o)

© syst efh Co3BRiGh AMeeceiedls of aqueous silica gel precursor

s I esul kSfobd) niradgemapor ous product with pores in a
suitaQIetsize ﬁ%@ﬁ& for release of proteins, which may
range i FPeddieanp ®1-15 nm Al't hough aqueous based
silica precursors are preferred because of their | ow
cost and ease of preparation, they may be substituted
if required (e.g. for the purpose of protection of the
payl oad i n base) with other aqueous based ceramnc
precursors such as titanates, zirconates or
al um nates. Possi ble applications for the technol ogy
described in the present invention include protein
nmedi cal /drug delivery (protein drug delivery, skin
graft, bone regeneration, gene therapy) biotechnol ogy
appl i cations such as controlled rel ease of enzynes
(bi ocatal ysts), for exanple in detergents, starch
hydrol ysi s/ fruct ose production, fruit juice
manuf acture, brewi ng, textiles, animal feed, baking,
pul p and paper production, |eather industry, food
production (eg cheese), specialised industrial use of
enzymes e.g. in biosensors and other analytics,
personal care products (eg toothpaste, contact |ens
cl eaning), fine chem cal production (eg chirally pure
am no acids, rare sugars, sem synthetic penicillins),
DNA-t echnol ogy (genetic engineering). cosnetics,
cosnmeceuticals food, nutraceulicals veterinary
applicationsC ains: 1. A process for rel easably
encapsul ating a biological entity conprising: a)
combining a solution of a surfactant in a non-pol ar
solvent with a precursor material and the biol ogica
entity to forman enul sion conprising a polar phase
di spersed in a non-pol ar phase, said polar phase
conprising the biological entity; and b) formng
particles conprising the biological entity fromthe
pol ar phase. 2. The process of ciaim1l wherein step a)
conprises; c¢) conbining the solution of the surfactant
in the non-polar solvent with the precursor



material to forma first emulsion, said first emnul sion
havi ng a pol ar phase di spersed in a non-pol ar phase
w@nwemeidd? precursor material being | ocated i n PEEAP2I0&001915

phase; and d) conbining the first enulsion with the

bi ol ogi cal entity such that t4ae pol ar phase conprises

the biological entity, 3. The process of claim?2

co rising the step of adjusting the pH of the first
RiBon to a pH at which the biological entity
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sl
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phase di spersed i n a non- o ar ng the
pr ecus or TOFRIRGRATtIGlS co@PrisiAg.! %@@?ﬁ‘?@' ORURESS: hat
t he pgecumsqirocestobdiaingl whesein spa) dmpisBs;:t he pol ar phase;

and . 8) @%‘inﬁ\ﬁpﬁeﬁglu&h %Lfﬂ@ %ﬁ%{:tan? o t'h‘% Yon ﬁ}%fé?so vgrgiwnﬁrﬁg precursor

pol ar "phase
process oftaigfiahiordem afirseanuisian, §@léb€1ae)nub|@nlﬁﬁvm@solar Rase dispersed in

1o gg?’lo't 9 i Ngq h&hepolal‘ &féééraﬁﬂa!dfﬁﬁc%dr ﬁabte@dﬂﬁbmgg R@atk n‘Pih@ﬂdla‘F ?ﬂase and

ool ar Bt w e e Tt Bt i G Ot entiy ok e o phase
formt he eompkisess the biclsgdaknityvul si on havi ng a pol.ar phase

S Iq Z g 2 ﬁi g ﬂpﬁ r&eé@%ﬂcﬁa‘ﬂﬁ’b @Jmpﬁ%%l% steﬁ) %Fﬁbgl%tmgﬁhg th ﬁf tRP& emutsion to

bi ol ogi caf P@ﬁf whigp, me@""@ﬁ@ epfivoeiBaRs astivecsal sieppeing performed before
15 CONPri si Ngepd)) ustl ng the pH of the polar mxture to

betvvena@gut 7. ?aﬂqd but 11 rior to stepi). 7.

The proce epéc}cesglogci UGN E%Hul sion is at a pH
bet we@h abuining tha selutisrbd dhe snrms:tars in fhvenpolgcdest wh ao heueons acid

1 wher ei Nyt RES Hnififon, %gﬁcbﬁ%u@ﬂﬂ%iﬁﬂ ol b ispétbed in a

9, The process of aim1 ereint recurso
conpri ses”QS‘CH"PEH“ESSI silica, 10. The process of claim1

20 Wher eifjn t lling the lp@glirsdedatealto hy secomibinuRios sueh RitGeraddurdol material
The pr oceﬁoﬁ&%d uﬂh%ﬁr@w de| n the biological entity

conpri ses e process of claiml
addi t ugbnaﬁddgﬂg &\ehplacml entily sudiliha heolerehase icomprisss the bigkgicabentity.

step ®) . ook oﬂrampﬂaﬁremfstes laﬁbmbn%é’s wherein the
gelatlon aid js selected oup, consi sti ng. of
2% sal 1 an@maa B PG Tea3E] e ched i Bt eresditis and
25 ¢l ai m)1 acteibhing tha|pbist néxumpwittsthegitidreot sHeasprizotantad folrenes tmuision,
partial |y 5Enafah hAhg a polar phase dispersed in a non-polar phase, such that the
~ polar phase comprises the precursor material and the biological antity.
6. The process of claim 5 comprising adjusting the PH of the polar mixture to between
about 7.5 and about 11, prior to step i).
30 7.  The process of claim 1 wherein the emulsion is at a pH between abeut 1 and about
1, ' |
8.  The process of claim 1 wherein the precursor comprisés a ceramic precursor.
9.  The process of claim 1 wherein the precursor comprises colloidal silica.,
10.  The process of claim 1 wherein the biological entity comprises a profgin.



the particles fromthe non-pol ar phase. 15. The
process of claim 14 wherein the step of at |east

w@abiedsly separating conprises the step of coPGI/AUZS/001915
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the emul sion conprising the particles with a

preci pitating solvent so as 49 precipitate the
particles, said precipitating solvent being mscible
with the non-polar solvent. 16. The process of claim
14 whti ei The ploeesaiof chisalswhepia theibimlopisal endily apreribasgn emawpe. i ses
the Sifp b E@@éagrgflcfam ichF oSHBHIRY a%r}{gcé)d(}%ﬂdn%drbgfoﬁe@@p b).

part| rocess l'aim 1 tional
conpr 135 i n-Ej’e ArogashEf o{a 12yderein ée gelation id is pplgctagfign é'??sgmélf consisting
Clopk gait 3ndCOMMT b&ibRGolyddr, CoOnMbi ni ng the sol ution of the.

111 o8¢ o s AL B mrRBh e by T et Blsppeaing
have pagicles fpoilternophaes ehadé.sper sed i n the nonpol ar phase;

k) adjgisty n@grot;é&eof%g\w@ mﬁ*nfhbeiéé of%Wés?bs{&ﬁll)Is@%a‘?ahﬁ’d":om{)nsesihe

bet ween OU a nbi nin

erfiep @?{”R}W"@HW ﬁ'@“'%‘?“o%‘@'i‘%&l“”eeﬁﬂ"ic‘ﬁﬁl wilh 8 H’fq%ﬁ%?ﬂ'"ﬁt ppwvent so as to
pqireamawtmmerwd Fepitdtingsolvbro bargintsibic@nb ihé yon-palackoNgnt.

f r om p@%fp[g?es gégn'%i@gﬂe@ﬁ\gtdﬂc?astgpgglgl@%%&%{h%qe cl%h sé(s the step of

c camufugiigt; emulploncesmmpiising thg parines.s oI uti on of the
surf agt aMfneipRcdsb 6 cBW4@@dn@ﬁall§®h¥% dWinb the B&licREUEOUS

acid to forma second enu| sion, said second enul sion

havi n§ ﬁEIpEQFQSEP@?@‘HO@B'@P%ed in the non-pol ar phase;

0) adm ngcomolhuhgnlhei adiutieni df the aurtactartt nghesrmo-polat selmant with@nlodal silica to
that t he .
5 and abou tfelfklé){lrst eﬁfﬁla@r? gﬁyﬂ%t%mgllsér} geﬂlln% lp&&#ﬁﬂ&%%?ﬁ%% tpre non
second enmﬂ'aspftﬂﬁﬁ:such that t he pol ar phase conpri ses

t he bl oammb e pH biths nraaémlns%h to‘wmemembmn @heshout 11

20" pRgbaca Tk b, S ki o8

the pr ecu:roamlsem’daabmlogahleamdandhe bi ol ogi cal entity to

o formag, pof’ofﬂ'[)n‘g{ﬁhrﬁ&léé g Wb Bl 3 ]t_r%'ﬂofagphme pol ar

® mi xt ur out abo combi ni ng
t he pth arﬂmpWP‘@chn’t’rﬁOWH@m%ol ution of the surfactant

to fomm tdeb@iAgthe seiord his Bigfactand bl iR nofBed Gol el &6 Sliedus acid
botar _m BB AR okl e PURRR SEME bl B P
bi ol ogi cathe emipplanphéseom t he pol ar phase.
0)  adding colloidal silica to the second emulsion such that the pH of the second emulsion
is between about 1 and about 11;
p)  adding the biclogical entity to the second emulsion such thal the polar phase
comprises the biological entity; and
q) forming particles comprising the biological entity from the polar phase,
20.  The process of claim 1 comprising:
n  comhining the precursor material and the biclogical entity to form & polar mixture;
8)  adjusting the pH of the polar mixture to between about 1 and about 14; .



21. A particle conprising a rel easabl e biol ogi ca
entity,. said particle having an average pore size

wheteesiabout 1 and 50nm di aneter and a mean Per/AU210&/001915
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si ze between about 0,05 and 500 mcrons. 22. The
particle of claim2 1 when nmde by a process

conprising; a) conmbining a solution of a surfactant in-
a non-pol ar solvent with a precursor material and the
bi ol api cadmbiningitteypotaomiwrerwita theesniulion iobhe swiaptent Enfamsthe pmulsion
having. a,pk AfpoR86 doSRRI IR Reninhoftr (AL BAM far BRBS Gmprisng
and sai d pofFar phase cgnpr|5|ng the biological entity;
and b) f &emPRignBae:et| es conprising the bi ol ogi cal

entity fﬁdﬂﬁhg}ﬂﬁid@@&oﬁbﬁdﬁb@ﬁ%m%ﬁ@l enimmmaepdlabiﬁsmf claim
2 1 conpr,i Si, an .aggr egat [ y '

bet wédn ASBIRE SR B0 G DHIoG Py Bl 16ng an avorege
P@bre kizd tetwabn atioati 1ran@ SAnnwhiasretsr andtaresab pastidscdias Aptwesntabey) 0.05 and
gﬁg@r@.&@n@s a protein. .25. The particle of claim2 1

N the biological entite[yb is distributed
subst2&nt Thd w&ﬂidﬁ@?ﬁ%@é%@d@%mw Y BOTRS PRBTSEY ticl e, 26.

The partisghnigfa slufner 2 buitten @i aindhipslarEoRénd gitcapreeirsdi aterial
o000 L e 4 R BT i e

entity t dispergeain snvh-polanphase sint epiceraiar phiase aomprisiya ihe biokgical entity;

pat i ent or nore particles according to claim2 1, -
28. A method for deliveri n%toﬁ bi oI_ogri c%l @nt'ht to a
li qui @ cdniping earislgs eanpasinay oRacal srem 8 PANENET nor e

part i g esh@geRedr tim RDcowipeeingad ago@Bate tipémay paticleabatiash ebout 5
acc ing to.claim2 1 for the manufacture of a
wé‘af?@g%'ﬁf“a‘f“a?ﬂ the treatment of a condition in a
pati et , Tubparilerf caim &1 Wietsindhg hivkpicad prtifycgrmprises; aiidat ed
for sai d g 2ahé®ol claim 21 wherein the biclogical entity is distributed substantially
homogeneously through the particle.
28. .The particle of ¢laim 21 wherein the biologicat entity is biologicallyu active following
release from the particle
57. A method for delivering a biological entity to a patient comprising administering to the
patient one or more particles according to claim 21,
28, A method for delivaring a biological entity to a liquid comprising exposing the liquid to
one or more particles according fo claim 1,
29. Use of a particle according to claim 21 for the manufacture of a medicament fpr the

weatment of a condition in a patient, wherein said biological entity is indicated for said treatment,




