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METHODS AND COMPOSI TI ONS FOR ORAL ADM NI STRATI ON OF
PROTEI N AND PEPTI DE THERAPEUTI C AGENTS FI ELD OF

WO RMEINTI6EN The present invention relates to orBCT/IL2009/000036
phar maceuti cal conpositions, conprising an intimte
m xture of solid particulate ingredients within an oi

c METBODSANT: CANY OHTTONSIHOR OBAL- ADMWEEO OF
Speci fi C%l%(?TEhQ%@B ﬁi%/llﬁ_ﬂh{g na—{;g;rrpr i se

a particul'ate non-cova assocl ate |n
nacologlcally inert silica
FIEﬂPn@EJﬁ\%'g aving a hydrophobi c surface,
pol ysaccharj de, ., and bi ol o al | rote n
Do e dESReoki ok tu PR eharebenie) SRtz goprising an
intin®I0&AGGde| &F 88 'pbrtféﬁlaf@ Xhgtb@e@E Withi®: a8l RARRENPreferably the
invention further provides nmethods of manufacturing
compesteomsnaret frdydpaint Spemﬁ@aﬂdd§hmmhannzaca@t1<@hmemp@mﬂ@m%lcomprlse a
part]éf Jﬁel\flgoxi/ Of 1d S asl%t%clzdgtgglm glg e ort}n%tegf HH%ma@’Ang%JN%rt silica
nandpaRfddsahd\@e BYhydhsphebitesefacelr @%E@K@haﬂ'&‘eﬁ aﬁqdresbldI«Sglcally active
their short biological half-life which requires
proteigras RpSde WheriseprrtiglernbiiaL i SHEPendeie 0% é@bﬁ%dqum an oil or
; d
mix{pEof OB IO pRLAN Aol frpler SRS SRR S ame an
thergpentie netlaids gslizing sdrac fre onalldelivdre of drdictinepotain er peptidet
easily cross the intestinal epithelium As a result,
the bioavailability of orally adm nistered
protein-based drugs is typically extrenely | ow.

BAGREROOND OFEHIONVERTION node of protein drugs
admnistration is the parenteral route. However, apart

f I i uk& Bpg%@élh %1?1%% s QohfRiRA LIS mBRE %Fév%a%ks The first is
dellver Sy stens are also nore expensi ve 1 n terns of
theupa:ln»dwlmblogrcahhnjf tfeughizt requiist y intsoore. caFdse frequent adminastrations. The

need .f an effecti onpar.ent er
scccl i, 0 R AR DHBiO RS Eh PP L C LAty cover the
bodﬁ %Qefihel@ 1&%@;‘3 ahbdt ProREAIRSE ali RkQOneRcule ahadiadrtffe do not easily
enhance its transport across mucosal barriers.

CIOSAI thh om@hﬂmb papithelivn: &6 AcksPhribnt kipayailabilinme cuelly administered
such I

oG T PR PSS, R A S Tmmon mode o

protéiavirigs ddheini¥ahtion ﬁdhapzirageratbfom‘:@ Herdver) apart (ﬁlrom the inconvenience
i ncreased patient conpliance. DNase, for exanp P

to thereatisBiseparanteiab delivese peterny arw%@rmomxwﬁl‘{ﬁemsﬂ%%g production

and td?l% g&rﬁﬁﬁt&ﬁt}h Ui ﬁﬂﬁefof%ngi ﬁinhlgt RiEaRANAILI BP %n eﬁ‘é@twe non-
maXt mal activity is observed in a pHrange of 6-

parehtreslemotiarod cilerinistratos of eatteindirhifs dtdttw@splfomdeopmtectlon against

b1010g1ca1edggdr£ga%logt a{n%t/(;rognhance its transport across mucosal barriers. Although

sophisticated non-parenteral pharmaceutical systems, such as intra-nasal systems, have been
developed, oral administration is more favorable, having the major advantage of

convenience for increased patient compliance.

DNase, for example, is unstable in the presence of water, oxidative stress,
temperature fluctuations, and acid pH conditions. The maximal activity is observed within a
pH range of 6-8. These characteristics create difficulties for oral DNase administration. The
only currently available methods of delivering active DNase to the plasma are via injection
(IV, SC or IM). RNase can be deactivated by mutual interaction between different regions
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only currently avail abl e nethods of delivering active
DNase to the plasma are via injection (IV, SCor IM.
WRpE8TH3N be deactivated by nutual interacti oPCHH2089190036

di fferent regionsof the RNase nol ecul e, and thus

requires fornul tions ca u§1 reve in@ thiﬁ.tyge £
of the KiYafe dpaleetlBrrOEh U AIEES forBIATST APl Sl preyeting thi type o
interfidh€i Ns include but are not limted to growh

actors, cytokines, peptide hornones, anal gesic

e I j
2B 5, ARG PR AHL THOTR, ELAY gt BRRRACS o
factosy n&heltihes, pedpyide riormbnestyi anal gasit dgeptiSes cérfzymes x hlopll eagulating

facto:g?,qIC ﬂ)téllaq?clg*? %l%(?f%{n%ﬁl%?%, \égfﬁ rd?%?@ﬁﬁp%ém%@ﬁp 'ﬁ%‘? Eﬁénéélymers of amino
a01d§l§g ic 3R PRE QLD BBl calty E&t%%rgﬁnﬁmi‘ Epedd3ghdtude pituitary growth

yners and their use 1n delivering active agents
horl‘rﬁmepﬂyghmmc&etﬂu ENaas Risy.smdahendctiws! fnmgbed@e amoRre others.
for many years. Polysaccharides are w dely used as
BiopoXth giseimidsthielr wse &l delbeping slctivengerts di scl osed f or
exanple in US patent 6,667,060 to Vandecruys and US
paBepolyamdk i 6@dhi 0R 30B4dRRaribed64ate Eienu dmovm Threseany years.
references nejther disclose nor, sug

t
Polyicepasidpiais WicHoHtsnat FEAPIRISHIM SHB s I8 wBisos glifclosed for
exanjglﬁg 91? %éial?én? %,68796b IE@VEH(}H%SJ})S ind @S’ ?{ﬁéﬁtrb%ﬁﬁ@attﬂoﬂ ©004/0115264 to

i 'ca’ nahopart | s"are we in the art

Blouaginb Taeseaefutricenheither distlost soramggest @s¢ diehinpelgmeissn combination

di scl osed for, exanple in US patents 6, 322,765 to
with M?HW?(W@PS% ‘6, 698, 247 to Tennent, anong nmany ot hers.

Coating of a nanoparticl e- blopolyner conpl ex with oi
Nanepaxticlésang theirgisgin deliverime astiye AR at i on of acti ve

agents are neither disclosed nor suggested. l\/bt hods

f oSlhqapainO]Paﬂrgclas defdbmfblrsﬁlﬁfaé"c@ P a%lﬁa% texgipeegits and are

r
thelr r}f)mﬁésc Orsie W exami’ré lfﬁﬁh?%@ophé ¢ rm i Yinatho fegr?n d 6,698,247 to

Temfdnlt |e€iﬁo1{gaﬂ1@ﬂitlbthe€d Cobiing!6f athasepartici- b&modigmdfrecamtmx with oil, or

Col | oi ds and Surfaces A, Physicochem cts 236
utilify xg@ame rporadpdmisddiation AEACTiYE ARTHS aﬁeﬁ&}tgﬁéfl%@g& 8%§”§8ested

m celles nethod (Fu X %g)ubuddln S, CO||0IdS Sur f .
Phgx@th@tsrfemmm@ng physephpbiczeriags to 2‘9@1’51“10 e gf well known in the

eci P t at.i Vi f ki
ﬁqd Fedes V\gl&e%{] g’TTF %.g%ﬂ) Kﬁ C%%fn% é‘t gﬁ’coéﬁ fn%ﬁ n of silica
ogéﬁﬁﬁé by lﬁﬁlg7&ros30§}ﬁ)1y aemdtcﬁoColemHs rxﬂcﬂ lSmfaéeJ;e@nPHysm‘éah@n Eng.
ram Soc. fi 2000; Zhan g 1J G%I

Aspeicts 224 62,9,04) 71}——7927Add1t4331a g}@ ide ghe teygrse micelles method (Fu X,
I | ' t 9 B 6926019, liquid
coAIES, 5 TR PG A, 67 i
precififatibh ynahods Gtysitatkavatz addesomstwski ToMinfoveski Sv golloids Surf. A:
Phy S e, Fng. Mehid€173:73, 2000) and sol-gel method (Jean J, Yang S, J. Am.

Ceram. Soc. 83(8):1928, 2000; Zhang J, Gao L, Ceram. Int. 27: 143, 2001). Use of the

nanoparticles in combination with biopolymers, coating a nanoparticles-biopolymer
complex with oil, or utility of same in oral administration of active agents are neither

disclosed nor suggested.

US Patents 7,105,229, 6,989,195, 6,482,517, 6,638,621, 6,458,387, 7,045,146, and
5,462,866 among many others disclose use of nanoparticles or microparticles as excipients

for proteins. These references neither disclose nor suggest intimate non-covalent association
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di scl osed nor suggested. US Patents 7, 105, 229,

6, 989, 195, 6,482,517, 6,638,621, 6,458,387, 7,045, 146,
WQAWI88%8Y, 866 anong many ot hers di scl ose use BET/IL2009/000036

nanoparticles or mcroparticles as excipients for

rotei ns. These references neither disclose nor
of naorgeacles 1R RIRROLBH. W SURPAiDe S58 BRACRET il polymer matrix in an oil

coatliﬂ‘émpa”' cles with a biopolynmer or enbedding of a
noparticle-polynmer matrix in an oil coating. US

20@% g§6?/6§§ﬁ?55t90 OP}%.I SSEELFE Brl hiswaRd oRipatitieR entaining

I'on ¢ont ai ni ng nanoparticles conprising a
nanof&ta£1g€ donkieings | dhbtged dwater-sotutde rq]rhg)mvwdnitplw with a counter-ion

substaan & Hpidh & THmED i ot B e T SAEPOsyicER) e Tormed by (@)
1omclalg§p b%ﬂ!hlnél | plfkghg Qi) @héj E&Qlté’i"—lgﬂ (ﬁ)eadiﬁ’l‘y%]taeﬁpldoﬁ ; pdifaher, and a

a polymer, and a solubilizing agent;
solu‘tﬂhﬁﬁg;lageﬂg digselwplites milrteumdsturen dndninfroduding ghe elution into an

sol uti on into. an aqu S.solu n n
aque%%;;(gptliq)rb Fontawglg( &y © (1,? nané rg@ et orUl Iﬁ%el %oglﬁlgﬁhzmtg agent. US
006%?1 72006/, 750@3&)2@591&&9311@3%&1&& @elNek}e ehiicks | fos elelivering an
delivery vehicles for delivering an activ
active agpnti edmprisiag) @Wﬁ@ Q§§0mﬁ§f@s%fo? Bied ag%d%&%gy%aglmbéc polymer

ﬁd hobi
ro I%P %l %1 X %gye ngh{pr c%f&]r%y%rﬁ gu{tfﬁ{n% %ﬁfﬂ n@gl}fg%{%rgtnéenand containing

astaBﬂJiBﬁ@llﬁildlg a stabilizing lipid. US 2006/ 0083781 to
Shastri discloses nanoparticles conprising a lipid and

a P.l YO®/068¥YRI | ®i BHas@d diMdses Gandgutiiclabloemppisipbya lipid and a
These conpositions as well differ significantly from

polytrhog@nmhsmealpng@ém)r ignizahlei gwlety nt gf;seapq>r§pq)s11|t1 15,85 g}l differ

okLyney is t not
mgnxfﬁgfuﬁtgy h‘%g} ﬁ;‘gse of gﬁret &E e‘?l ﬂ'ﬁrem ﬁgﬁ’?g@? hlgcaéiﬁls( ?gfren%olymer 18
outsida filie @afnopbl@lcrbalbﬁ).pﬁdthdr Cfbm d pest efitent ambét)nhg ofl ffierms a part of the
nanoparti cl e- f m xture. In addition &F QUE. niaue
nanopRRigiBRESHE OF FRATHRLES TANORRERIS PLGREL B s ! ot Be uniq
a!n%} &59AvdRibn S84 B8t €idclosed nor
Stm%%@%%% onsgeggﬁ)llri}fé}fdtgg%{a%{sscl oses net hods for
suggestepar ati on of colloidal systenms through the formation
of ionic |ipid-polysaccharide conpl exes. The coll oi da
SY SW @'/ 323 2 stb abliohsz Betnarien mlgshldsb&enfeﬁrqtﬁatfolopifepﬂa‘aw of colloidal
ionic conmplex, at the_interfa

systs hiopeh ihe HargiPTaRT o0l o kOLHSFeaR G gogplefes. The colloidal
syst&ﬁ? A Vs?%@fhfe'aa hE6eh P RS @Ma‘h@h dof THemRiC RORPRIx! Ia0NEe afiterface,

er significantly fromthose of the present
compfiyeintdfon, positiesly athagddn anhmp043es)acqhagdpomge{ negatiyely charged

oo 5, PSBRB S i  phATR o BB o s
inveAABR AR} iafil 88 tHab &) FRIp Ay m OB oD Gutkide ke hahoparticles but rather forms
a part of them; and (b) the oil forms a part of the nanoparticles instead of coating then. In

addition, the unique structure of the matrix carrier of the present invention is neither

disclosed nor suggested.

US 6,548,264 to Tan et al. discloses silica-coated nanoparticles and a process for
producing silica-coated nanoparticles. Silica-coated nanoparticles are prepared by
precipitating nano-sized cores from reagents dissolved in the aqueous compartment of a

water-in-oil microemulsion. A reactive silicate is added to coat the cores with silica. The
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addi tion, the unique structure of the matrix carrier

of the present invention is neither disclosed nor
WQaw9esdl. US 6, 548,264 to Tan et al. discl osBSI/IL2009/000036

silica-coated nanoparticles and a process for

... produci ng sil.ica-coated nanopartticles. Sili.cas

silicRlen e e SrERE 5 SORPBEFDY B & EFaFallthgONHiEr0 Y dg Gumy

discEREEShAM AP EAIBRIPDsitbAS Br YR oral adiiRisHAHER ¥S pharmaceutical agents
conpartnent of a water-in-oil mcroenulsion. A

havingdowi wates isoplubidite The abatedceusicaloagentsharecsplahilizgd: with a polymer,

silica. Thesilicate coating may further be derivatized
fronwwhjf?%a{laﬂ?Wé“fl?ﬁar 1?587/ 0275969 to Gurny discl oses

phar maceyt | <‘fal lgo ositions for the oral .. s :

b PSR iES ORI ftria CERMORdP 36 SATROSioR g ayiing water-in-
oil MR1Sbn S ndhink tah-aqhBSusRiMETBSFEddCial andABNpls@ Mhere are numerous

solubilized wth a pol ynmer, from which nanoparticles o
examples frowhist silica nevepreti¢lesas wellras pelyeassharides are ipelrdeshintthe liquid

e e TR SR 8 R ek 0884 S R

fattypNiiase Which €c@it€in® URRIroptiobex a0¥p h@érobhilishif@hed i diliea a branched
nanoparticles as well as polysaccharides are included

polyispechaadq plil ethﬁlatawerﬁhlé'sf@%g \yyrigetanigangly o1l dhesexcqppositions differ

e oAl , e i i G oy 4
Slgn?%ﬁjg}ypﬁas \éﬁ(}s ioé1 htﬂ?: rﬁ‘ltjsgl ns E@tgjﬁig]h{gﬁ g{ rlﬁﬁlyl/1 ?g pﬁlhltie{ljg 1ase an
surfhctamsl thai $eremgs the braanmiyedtapodtystre framimgefaatok pf thetdosippsition.

an enul sifying surfactant and oil. These conpositions

Additibh@rstsitagpidsf i cantly from those of the present
invention 1n that they include a water phase and

sunfiasab@fos otd) ainSEEYRicASHiSlopREly héRRIPraRinsHntebtide are the
formng factor of the conposition. Additional

objest phewighsee Nsemellsfipus but havedeheniretanagensrallyf inefficient to date. A

i_ol pgi cal. ' . i RS ' . .
P OGBSI P AR A PR AR Hiin e b
suggsdethcRngy add of édrefshélt pariitclel gUSAT, 890,868 wridesvedf and nano-tubes
strat eﬁi es_for preventing degradation of or

I N

(USatikdni @r@ﬁm}éﬁot[@i’%gmﬁ%g@’%‘éf@ﬁ @9@;@%§tC@af}er?Hﬁ{:%{f&m&mmwwred
f . | RALE] : .

proﬂgﬁlg, £ wéipe[seagﬁgﬁ% Sgﬂggltl)fééé&gig%lg}%%még% ﬁ?sé )8,6_%% EESQ 88 08/062544; US

nano- t ube | pOSones
6,0H2088; lané %I SekV4ald Satoc Watkies) 4k gowBllddy lipoypinres A 6¢551,576; US

6 s s a Geyaleial) Al PiheRn HRPERS RSdroplers
dispers8d 4n h8 2otk g@@@ogwm 84(76%dAldidesA RGeS are found in
6, 551, 576;" US 6, 808, 720; and US 7, 083,572 to Unger et

WO06/097885¢ WE 0HBREESS: ench W Q 839668 85torBanoisop) whish describe matrix-

di spersed in a S..redi u / . .
carrirt PoTg e el PRI, T GG P BB R oeiggh barcers for
adn?BkPRHASEE hatdpHEbi0 HrofHid Int OE BRI $a4®N to Wiigtero Gomez-Pamo,

describe matri xcarriers containing peptide-effectors

whielh slesqsibsy inaepapiioat phnpeKO e sEolsibPgacsharkisr eqraplgxes for oral

aanil%rstration of biologically active substances, stabilized by precipitates of organic salts.
None of these references discloses or suggests intimate non-covalent association of
nanoparticles with a biopolymer or a nanoparticle-polymer matrix embedded in an oil

coating.

In addition to the differences outlined above, none of the above references discloses

or suggests the enhanced bioavailability of compositions of the present invention.
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adm ni stration of hydrophobic proteins; and EP0491
114B1 to Guerrero Gonez-Panpb, which describes
W rWpas®s: on of non-coval ent protei n-pol ysacchB€T/Hg009/000036
conpl exes for oral adm nistration of biologically
active substances, stabilized by precipitates of
organic salts. None of these references discloses or
suggests intimte non-coval ent associ ati on of
SUMMARYOF THEINVENTEON opol yner or a
nanoparticl e-polymer matrix enbedded in an oil
COFlid P@sert ineditivh ippovitles tiagrixdichriier enmpssitons, isnigable for the oral
. above, none of the above references discl.oses or o
delivegplod (EOPHCOTCRARAAE SATKS BERL OTBIETE? BIF BRSO Tropemprising
phanﬁgcotl Ay RRAL nddbpeicl @NhaAMVRARYy &opidtc IsMVMENT | iNnfifitate non-
present I'nvention provides matrix carrier ] i
covalentmuesiciationsyitk uk t pebyseceharide hendofthy pertpiny e ypeptidey wherein the

.praotein or pepti .actjv i £i.N : :
s B0 Sl RRBELES ESHRGRRG0 Sy SOHBELPIIOL i sy yvenion
furthBRPRR &L iphh@sacBi@idah gopbyidémpbubprising a fidalegicalty active protein or

intimte noncoval ent assogiation with a I tsacc ari de
peptidp ih assecipiion with thiy Ml ¢ag@er GRFPPETIANL rﬁahg%r%’ iTRRAuLgcLHring same,

Bt Bk s . iofli ' ly active
parf i S FHARERS e T B L SRl et sty
protedi) ahtEigescutametnidp oslizingsameonpr i sing a bi ol ogi cal |y

active protein or peptide in association with this

MBAfiekfebtife dr8l caBreTFoSprotedn druge shads be iblawmsifieldtitsrdontgnt against

same, pharmaceutical conpositions co [ Si.ng. sa [
the lamdinsd iaad | towshabardetapaptidnessi a4 treycaé’égliexfr P%‘Eagﬁ“ﬁ,tggﬁ‘é?{]ake of the
Lher ik le! thét ht SRit§f §@64s the daktBdintestinal
pmteé%‘r%?%w%}?l pr o?gf% lg{ggg%glgﬁgﬁfg’@%et abI1 Z’ to sshj elgg [ tlg i
(GI) @pfithélfim. g msv disoksediforrtht fastdirhe theh theogaegositions of the present

invegtfopri ﬁg?pggfﬂg&n %ngl}ela gc’?rgﬁ%ligary%{lggiﬁ Iu lé)H @Hg@ﬁngg gacltliQ/te agr%teins and
pept{&%.)eﬁme?eraﬁ‘éiﬁi S &0 CbinposiB6ALTEry! RlegFSdyOREPS Ui Abtivity was

epit i'um Tt is now disclosed for the first | )
achi¢viedevitthatal foreutatiops of peRtitls afpretsin gacatetiic Nresgahinvepfion permits

i sj ngl | [ .Di i.labi i . of.. .
TR T
b SRR R b, PR
deli\%gfto!f de pRkeiR rdi’tlif‘e.gﬁd@%@ﬁpé agéfecRnFSERE phivveblogitally inert silica

mts adsorption of the carried peptide or protein | )
nanapgeiviesi ntvingt hbydryshabi¢ suicecwheeinote siz¢ arfbe sdigadpnoparticles is

the present invention provide ri.% SN branched
betwsgig L0 FBRTF IS ot W iy (oisr b SsFisfaf Bid fleast ong branche
polysdch¥8d2 a8l twhebimkd silicd naheaiticlelpolysaehhryde crenplex is embedded
~ "silica nanoparticles having a hydrqgphobi %Fsu f@qe, . .
in, disnsrssdrintaesuspendecbin pthelnsarothes el*?ﬁ??éﬁ%‘?ncti gl pithe matrix carrier

DELNECn. Jok 0¥ oilsD Th CniaiRoUakRN treight of the
comEGHEF Rohiph%Gs RGBS SR oilsh 1h ol CrfHRIAGH AR weight o
particulate matter including the silica nanoparticles and the branched polysaccharide is not
more than 25% of the overall weight of the composition. Preferably the weight of
polysaccharides will be greater than the weight of the silica. In some embodiments the
weight of the polysaccharides will be at least twice that of the silica, in other embodiments

the weight of the polysaccharides will be 5 fold that of the silica in yet other embodiments
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pol ysacchari de, and wherein the silica
nanoparti cl e- pol ysacchari de conplex is enbedded in,

WQRMWPE8®eY i n or suspended in oil. In another PCI/IL2009/000036
enbodi nent, the oil of the natrlx carrier composition
conprises a Iurallt¥¥of oils. In an ther

the pelysaaghimdas voitl e lgast 1Q E@P%g@a%lﬂfaé‘rt f N@F@an‘ggﬁ{;%ganopamcles
Each%é)gélﬁx?it}plaeg%%%g bgé@f}t@?ﬂb{% Fhelf @f‘tﬁ@ BebspRliywaaenar i de

e overall "weight of the

It f
TSR et Rhed ERBHARRRL e O BrolBlidfenion AL ¥SREERRI A Rmprises
a braﬁéﬁb@cﬂdﬂ%&éhahhe M@h@hér @ﬁbddﬂﬁemoﬂmﬂfﬂmmhad polgsacehdridelig selected
at least twice that of the si

t
fromghe wun@ﬁtlgstmeofmywcw staigh Iﬁfeﬂa 9@%@%?%&1& Pethegempogignent, the
branc%e g, % gémts&? ilica in yet other enbodi nentsthe
poF%% ari des MA?f

be at Ie_ast 10 tinmes greater than
trglglr algotﬁt?rt as%fegs ié §fe n?lg Ct)ﬁ)%’}id@? ngggaéﬁtﬁiclai t¥mposition

comprisy@nt () nphdrma@cﬂeglbdlsff Qﬁdi’le dlaﬁdsmmlme Maving & hieydrogebint surface,
invent]on, the polysaccharide conprises a branched 1
whergil thg size ok Hiccrenbptieoe EPVesh ot Ao metoRs T n-covalent

assocﬁ éﬁs ﬁhf‘ﬁfoggl biey %lenﬁﬁglﬁg g}?(ﬁ%d&:&?&rﬂéoé&m Qﬂrhsbl%ldg'i@tlly active

opect starc ycogen I n anot her
prote@ﬂﬁbﬂﬁebpﬁdﬂ tnpntcbealbnrtb’rmfaehbdﬁolﬂys paparticths ané thet epdlymeny wherein

the rggtgpcn%g eyg}‘.hecxt&arpég %188%?1}%3 %‘Bi Vgllga I%/ active protein or

peptiAB g gﬁ%@dlcﬂaﬁ' iR il Acb&ﬁfn‘g t8 %‘ﬁﬁ@ﬁtﬂi b?df@ﬁe&élﬁbdtﬂm@nts the biopolymer
hydr ophobi c surface, wherein the size of the

comprisespar miighes dE pedysaecharidest odcaandngetter §urfPIﬁ13‘i nopsegREeterred

B e T

gllgﬁr:] tq?r@qo@ L d gl[?l%g:\é )eﬁxf%yé/ R%#gl?lggﬁ %g%c?de n1!§tnon-covalently
attach@c[ Me lﬁ}édfoEﬁoﬁlé‘ Q&}P&Eé Hth€ PandPafRMsydiE lthe Bytlophilic surfaces of the
biologically active protein or peptide is enbedded in

biopolyimer Afc andihay embodinransniheyhysiephabice gné tydenpheie gortias of the
blol%&%agllyd%/ EISIE tpggtg ' IrZﬁetSpFﬁe W%Da?(tguc%?ré {epﬁﬁg’s\l@ ?Igg/‘(‘lg)%'hbﬁgssurfﬁces of the
nandphARMsY AR hyubpldRs s@t&fab@asa)tf thee btqppbﬂmr hegrectinedy. In another

pol ysaccharide, In one enbodi nent, e bi ol ogj cal}%)%)
alde is also

embpdiont the dydionheic persioncd the birdagicd aP%WFlR?O o e
non-tcﬁval ﬁ%ﬁ%ﬁ%&ﬁ%@ ofi f %H%ﬁcﬁ&egwoﬂ orls6f Qlfi’@ otl}l'rﬁére%a%ﬁ dp0331b111ty
The hydr ophi

icosur es o e biopoly I n anot her
repr&ehigai separhite cinttedhyaht oﬁﬁmbircseahdvhynbmophl I | c portions
of the biologically active protein or peptide nmake

comi agdthwd éMbddiehty dicophnix carder anesitn ¢fhthe present invention is
nanogartlcles and hydro h|||c surfaces

of th
heldEipg Bt Rom-PeGHEG A0KeE G IEUTH LBk HGHICE SEbBR R, (hf Rgn-covalent
forcé@’@é:t\?@%lp%e %091%5 drftfofhe 'irﬂl@rn? (S’élt‘fd'ﬁ J:ﬁébﬁ:cthé Yr?atrBf &iBhdtition to

IS SO non-cova ent Yy attached
self- byﬁmwofhm t}pmcammsntsfam biented pagethepras c@mﬁbed herein. In another

SSi bi
embog ment, the n%n—covalent forces cause the nanoparticles and biopolymer to form an
intimate mixture. In another embodiment, the matrix composition exhibits an ordered,
fractal structure. Each possibility represents a separate embodiment of the present

invention.
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represents a separate enbodi nent of the present
i nvention. In another enbodinent, the matrix carrier
WQ 9po81683 on of the present invention is hel d PGHHi2HeH000036
by non-coval ent forces (Figure 1). In another
enbodi nent, the non-covalent forces between the . hi
c dnpronthet smbfodirnent e riaropstigedianobmmerneasrriey e disggrsgd within
cpnposi tlop to sel i ew@ P ©rPIRABARN ife P phase is
the qjf diide Ofotglgt ﬁlgfr}?}‘ a8 3@@@?’%‘béd Qi et Gy e p ”
imprégHaRdi WRRtthe th@oparticle di@jotymerf complsx cxluthe mhigix composition. As

provHekbere e, terpraseat PP GRS AT e R ROV I BrpgePRerifles and
biopcﬁgﬁép{gﬁxﬁl. fﬁaﬁf%ﬁ?@im&fgﬁﬁt@h afid toabletdy sEdGithded by the oil phase.
Y Lty

SSi repr esent separate enbodi ment of the
Eachppoesikility iepieaeits esepanate ambhdmeghdiolie freasent inyeation.

nanoparticl e- bi opol ymer conplex is dispersed within _
t hRefoiehcd hasemopartibies it thé Xpresentp arsientiom .as | mvargo & hdydrophobic”

surfaggbﬁ%gigrg?s:@fs @%}2«?@%&;{1@,@?%%13@%%?%2@ %}l%%i}?gge[ﬁ#mﬁyar.o%ﬁgbic: In another
emb%ﬁﬁ&‘?@ bl Bfho eﬁ%i_clt%ﬁ M HA64inke !’b@f«lJ&aﬁﬁglﬁle%ﬁa@@whrawgmgmrbon. In

ovi des conpositions wherein the nanoparticles an .
anotliir @prloyimemt f the reoatingatauses theasndpsrtiolysrleghsmlasthydygearbon moieties

conpl et el urrounded the oil a :
on S Sirtrer Mytiodh gt snvathe sdpaPiargPRREteR 38 haggpapicles are vell
know £5@Btartl BYE Rl RBeritdafifkr PEL htRin) Bao possitiligsreplesdritea separate
present invention as having a "hydrophobic" surface
embetimentpdbepresenidpeentid| es having a surface nodified to
be hydrophobic. In another enbodi ment, the _ ,
naho pasthérc kmbodimentyoa iphpmehchytioab gpmpgsitine afuthe aereseif fipvention

a.hydrocarbon. .In another enbodi ' .
com it SRR o ARG R, Byl DR SRRl ansogues
therd®pi eties on their surface. Methods for inparting a

hydr ophobi ¢ surface to nanoparticles are well known in

the ?.B{)t?lc@%ﬂlbﬁﬂﬁn&%,sﬁrﬁ@tﬁgi EdHhSsitRnl 8f MY rdventERBBNtion further

poss Ity represents a separate enbodi ment of the
compriges entadilitivenlt oibnompeneah dtiecterne fiaststionsh oil cemponent™ encompasses

armaceutical conpgsition of .the pr nt. iventi :
o o RSB B ha e DB B PP Bociment.
the Y&8RLAD! &1 VYohnfpoasst sypieRt i andd:adures Babierppedibilityn represents a
anot her enbodi nent, a matrix conposition of the
sepapate swhedimenteff the preseftime@ntiebnpr i ses an addi tional oil
conmponent. The term "additional oil conponent” )
enforpathse endodiueitt pomalrixopempesitigng ofirthe gressny gnvegtdon further

compaana QoL e MHE ) sddiflof AP G S0HOMIER baditibifil oil or

mixGREHr H10S $h BhdthtyehBRUiMSAN R thir8 @fiadoaippnentatiprisat amintioxidant.
the present invention. . . .
Each possibility represents a separate embodiment of the present invention.

In another embodiment, a matrix composition of the present invention further

comprises a wax.

In one embodiment, the protein or peptide of the pharmaceutical composition is
erythropoietin. In another embodiment the protein or peptide is pituitary growth hormone.
In another embodiment the protein or peptide is glatiramer acetate. In another embodiment,
the protein or peptide is apolipoprotein A-1-mimetic peptide. In another embodiment, the
protein or peptide is a monoclonal antibody. In another embodiment, the protein or peptide

7
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In anot her enbodi nent, a matrix conposition of the
present invention further conprises a third oil or
WOrR00PH8®3bf oils in addition to the above- descPCHHR009/000036
additional oil or mxture of oils. In another
enbodi nent, the third oil onent conprises an
is a mondcboiabamibodFagtingdbe mmtemtcgg% AR aseihesembedipspia the protein or
peptlgnb()dl q?]ﬁfrog tﬁ’glgF :Pesglﬁlg 6}1?%5? g%lmo l?ttﬁ%t&%fosw factor (TNF)
prote'lrp\iﬁt'éﬁh@ﬁ-dclp}fat Reerferonivetas agd &hwﬁeton-lgﬁnmnﬂnammdwr metbbdiment, a
the protein or peptide of the phar ?fguucai £ th
matr@onqmmsntmn of $hee PsRRtopFREQM forpilater dore pral AskRipisiaiion of the
! AT Ap QWA Q81BN EapshiR, and a
presc) SpRAR S iR BEPALHE B Hofl EAcp M Hlar BT Eapsh, an
susp@lsiinl r amer acetate. |n another enbodi ment, the protein
or peptide is apolipoprotein A1 -mnetic peptide. In
ang{ {efhee BROOIiFRAL, thé bEspitdirention prvijesiadecthed af administering a
nonocl onal antibody. I.n another, enpodi ne t,%tﬁhe . 1
biolqgiasilpi astive pyeistn q&iRePH %ﬁo@c%‘ﬁﬁ?‘f %PF%@V ai*ASPIPHE oraly
d Qs g@s‘i'ﬁ $Mfe BrRtRIRvekion, thereb
admff Sg‘?rﬁlég‘ou S sgelcp?gg roE:ut e group Oc:rlon5|%?| ng c; Y
admmadt@irig@rbwﬂpgmalljuamweq&ohensorsoep‘adﬁ tora SUP)EY. pr ot ei n,
interferon-al pha, interferon-beta, and
| NtesdrRianBRITNedN, theatiies preteéxodi paptitle irgredientiin a pharmaceutical
conposi tion of the present tio at ed
compgsifionaefniha iPseserl Fyantm ’tSH@P?J:H%é’ e Pingedht DlepEea og o subject,
follo(xﬁféén fa(flaﬁﬁqtl S dloAMAS Hdr 984 of RS Blofogichl @@ﬁﬁt}g SHtadt] preferably
a suspension. I'n another enbodi nent, the
overP3(8s esftthe udogica nagpiviy i rdmeina inatih @morgfprgf@mbm &t éqa[s‘qq@O",é of the

oG SRR 5L e BB R S 808, 7 A

remathIneit. 18 aﬂbﬁ%f@i‘ﬁ%@lhﬁﬁt FRNBOSI dfithd) bﬁ)ﬂoglm apti€iBerinains intact.
Invention, thereby admnistering a biologically active

In apouhele embadmpeptqv@e 086 @f $hjbécdpgicalnactiyity demains intact. In another
embpﬂmgn H)é’le % f @gcblologﬁzgf {t tﬁ r%Jf:n Fﬁ%ia@? Ih %Bﬁlgf €fbodiment,

(O]

overl 9048 i B bio‘iogi@dlaiéhelt@frerhﬁas hitag. Wicholot mdﬁng aabe dnbulad by any
subj ect, follow ng oral adm nistration \Af?;\eo J[2 ¢ h
theonyt ot meclisnisogh acionathess, propeitiss gte bell lﬁ?’ ©r f“ﬁﬁ mplegep of the

of t ! d Micdl oGl inMBfeCintestines by the
actiyg ageld at%rﬁ 8%#%5%/0 0 tﬁ{ewgl og| cal activity Y
exc1gﬁﬁﬁldf§)harﬁtaaeducahmnpqslt&fns oéiieypresent ipuerttioB0% of t he
iological activity remains intact. |In another

ey dbae ¥mbda¥aents 0dophbrridveutiiadlcogipositiom aifi the tpyesent 1nvent10n is
remains intact. In another enbodi msni Qver 70

0,
desiphesl 6y ipeciideashariiary FeleasensShastiean re %Sean&Sh‘é%ﬁC{o ereih"Fefers to
relegsgbnsg%1w 1%(1% r&@lﬂwﬁlﬁiﬁr&h @ctﬁh@l d@ﬂbﬁl@' afes ldMlidi¥ration. In another

I'Ns 1 n anot I ment, over 90% of the
embddithad) wﬁhamateumlcalycanmmltm df ihepteseniinveotion i ddsigngd toprovide

med?l?mpcgrlfr{lrdele%se RXedlum-term release”, as used herein, refers to release within 12-18
hours, with maximal activity 4-6 hours after administration. In another embodiment, a
pharmaceutical composition of the present invention is designed to provide long-term
release. “Long-term release”, as used herein, refers to release within 18-48 hours, with
maximal activity 4-8 hours after administration. In another embodiment, a pharmaceutical
composition of the present invention is designed to provide very long-term release. “Very

long-term release”, as used herein, refers to release within 18-72 hours, with maximal
8
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theory or mechani sm of action, these properties are
believed to be due to protection of the active agent

WO pagliegest i ve enzynes and mechani cal forces PEI/IL2809/000036
i ntestines by the excipients of pharmaceuti cal

conpositions of the present invention In sone
activigyrt$edlihosrst sfteraadshiaisraéeut incanothes ravekadiment, die omger term-release
resent .i,nvention is.desi [ - L8l .
com}ﬁ)&%@gg 8_f {heéﬁgsre{lf)lflg? R q e‘%é‘gggg 1 &Vgesf %@el gql@ ea?fé]ﬁﬁ%%r t%@ff gi‘}%mng the
peak betivig). BAGLpMkibllith réprdsents@ieparatel dntbodiménaf thegtrésent vention.
hours after adm nistration. In another enbodi nent, a
PhRr MRARH Apal, SRMBRSEA BReRfont PRvides e fietliodveNiraatfactiring a
designed to provide nediumtermrel ease. "Mediumterm |
matrixelcenize" compositioad ther aiethodr epepeising iha steps Gt f)n dry mixing
12-. ours, wth | mal t i wi A0U t : :
nanobiRs SRV ot BT RS, gy Ay 08 i oparits i
betwBRAL 1TB0 elahbi@aterss MHIHOS bidpolyntdr dohmrisingsepolysavvieartdepmwhiessby the
desi gned to provide long-termrel egse. " Long-terpw . and (b
nanopatigles dorm o231 {fgivptndroBrovalert arsecirgon oyifindhe Riqprivmer; and (b)
ixif® o] ' | W o1, Pr8rehBY, Sh@fraBbparticles and
T
biop@hmenfeaiy ¢anaple:c dnposthtr anbalimetetheconpkex i ambeddednn ihe oil. In
desi gned to provide very ng-termrel ease. ..\Ver. )
anote gty e sccle 3 el HRHER Faimies(GRPopiop df dsgusen 100
500,000 DBk Bs k)0 omerbRerEBeinBolmedntsy teypabiidle Kige fssbetween 100-
after admnistration. In another enbodi nent, the i
50,000myeFadharassibiterepecsentaposparite g5boflinens opthe essent invention.
invention exhibit a | ower peak with a | onger tail _
f old awitlrey etrbedipeak the piesérnt ynveRtiom providss bingthgd of manufacturing a
represents a separate enbodi nent.of the present ‘o
pharmagRiiCRlo FOmPRSIH Yt faggﬁg&?or?l_ﬂ&“& 48 n%aﬁsn g-m(f)o (dry mixing
pharR 0N b Sl PineR hRRshattcl SARCS HydrBghodid i fate vaRisinelie size of the
conposSition, the nmethod conprising the steps of: (a) ..
nanoghetictesxiing beaveoparlt 14 esaremetarg awity deogreRalymes r feRrising  a
wherein the size of the. rti.cl [ - :
po e TR PSRy T Bk IBRR bR o AER ko it
the EPOISRAEE Gy di%lviﬂg‘l ef éidperting artdolopially attbs drotein @npeptide into an
_intimate non-coval ent association w { h %‘Be 'b]ilégm %rrer; he oil
oil; amdl (Poymixingithe Rikeats nbEet ¢lcnaopangles; WEoPhEymeh o’ the otl,
hd nanohGiElaR; ih lof h&stidRMHcdth® BAbYARA in the oil.
or ma cofrpl ex. anot her enbodi tf thce conplexis}]f1 ° o
Whe%%}l Qld nanoh,%fn@fe@,%%ol%ﬁ@% Qﬁ'@gfb@é’lg oﬁéﬁ[ﬁ Rl .
Pref@ablgg desl nanogahticle, |biogatyraentandr pl:etdj;mctjrmmpn_,de_tfngn_ a complex. In
anotg%tr %&ﬁ?@gﬁf %@8{2 : gx g% %éi(d%a,géi%ﬁqrﬁe. ?ﬁ%@%@%rr} s{1s§pended in the
il. REhiTRIE BioldGaIRAsdtVE | fRo®inZ 6r péptidiet wetached to the
oll %gﬁ&%%leg%gmgm Each lpg)osés],i b??i ty r}ggr e_s_en?ipa separate
hydrephaidé werfaces fof tieengnopewistesiandghe hpdrophilic sHefasssrof the biopolymer
. enbodi nent,, the present inventjo rovi de .
via, FEPATA i a D AR R o e P Geto o8 F by carrier
comPOIREH S MR8 FIEPRHOGU nakéhetdlfsy Batlipogsibility represents a separate
pharmacol ogical ly inert nanoparticles having a
embhdignend hbthie Presgrtfiae@liofher ei n the size of the

It is to be explicitly understood that within the scope of the present invention, the
compositions may comprise more than one biologically active protein or peptide. For
example, each of the proteins or peptides may be mixed with at least one oil and then
combined with the intimate mixture of dry particulate excipients. The oil or mixture of oils

used for each protein or peptide may be the same or different. In alternative embodiments,
9
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nanoparticles is between 1-100 nanoneters, with a
bi opol ynmer conprising a pol ysacchari de, whereby the
WO 299/081683 cl es form an inti mate non-coval ent PCIT/IL2009/000036

association with the biopolyner; (b) dissolving or

di spersing a biologically active protein or peptide )
two drmhaye diffeeit; peatides(ag prateing Mgy bR @ombmeﬁa’(@mwmfeénwure of solid

.hanopar.ticl es d bi.opol : i: [ .
parti i Babiebis G Y R e i b e o AN et iments
two GHOREIEcERD eetsteids b péfikleolay terindieidublly comhimed with the particulate

_nanoparticles, biopolyner, and otein or, peptide fa .

excipiens® apd dhen thasealdivide SO TBAY De tfh%heédﬂwﬁffogeghef Witk the ol

Cmngﬂ@g@ded, di spersed, imrersed or suspended in the oil
nanot her enbodi nent, the biologically active protein

or ,peptide.is attac t he.hy i Sa Qfariety of
CrACTRRURES et M ok Bl HERRIRE, f, TAASES, Hariety o
bioldRi@ngla¢ies prvtdndant paptidbet ofatly edminikmatde Girfrerdn certain preferred

enbodi ment, the particle sjze of the matrix carrier .
embesbmgesi THeotP VRIS e Hledet b 2 g Hlatortaerc s 1deh iq, produce ofl-
coatdd® ?f?a{th%l Sebder ggﬁlﬁéﬁﬁérﬁ_ that ??@ﬂ'e@tt eheE R rfﬁél%di@ﬁt e digestive

preésent rnventron. It is to be explicitly understood
procésea invihe kiomachend copB intkstinke The bivpalynienvrarti¢udarly when branched,

conposi tj ons, nay, conprjse nore .tha ne bi.ol ogic . .
abso%thxﬁéa coqnd e anH:él siresses g&grlg&cgapﬁ?u&ng o 1g%s?1%¥1. ?hée il coating
consRiupds&! nﬁhcysf%ﬁl PR e roBieRRIdosebprotecionbgdiga digesti@ enzymes.

ol | and then conmbined with the intimate mxture of dry

paf:{(ljtiﬂ?él“ Qo )Wl'slrﬁhg% Be bR 1) dnyOthedyXdr Uh&h@hisAidf Sction, matrix
use ot each protéin or peptidé may be the sane or
carriei Bémpesitions of aliet presertti ineentioboatic nesmvertednin die digeative system to

different peptides.or proteins Y, be .conbin -t iR
Pamale%ismﬁsf EﬁP % Er@%o’*fm%% ’inds"'f}ﬁﬁ{‘? gﬁ £ é)“é% 6Peﬁ?§§41é%pn&ﬂgm 2),
whidhh&fe Mb¥e8e §ithile @ lchplofRadeNtad kéachl ter bidodvieeam without

enbodi nents two or nore actjve %roteins or peptides .
undergying dirsiptisy | metabolisnt dntshadiyern The tirlogigelt actiyityt @f proteins and

exci.pi.ents and th LodL vi m. Xt up.es
PePIRSS thdr e B TSP e o Pl hagBh S ECedHioitons o the
inveRfi®yi ded herein, methods have been devel oped to
formul ate a variety of biologically active proteins
and peptides in orally admnistrable form In certain
preferred enbodi nents, the conponents are blended in a
BRIBY BESHRPTROREOF THRHRAWINEGS0oduce oi | coated matri x
carrrer conpositions that protect the active
. i nhgredigent i L ve.:nr | e St d a
s i s ol b e
polybdc@hgtdd, TapsoMmerdsyrdetatel | @nerhninge biechedl fiber edmiegire  of the
experi enced during, di gesti

] | di n.. The oil,coatin . )
polygiBRT46 L BIOBO PR (BB ERRAT W&P1I1Yﬁaqplhﬁl”8\ﬁ%&éls‘%mpamd“- Bottom:
Micﬁ)@g{lﬁi]%\ﬁi&ﬁm ection agai nst di gestive enzynes.

urt her, t

out wi shing to be bound by any theory or

Figu%cﬂ agyhgﬁlagé VR s28e stiBthie*formed in the small intestine due to joint action

of hydrodynamic and enzymatic processes.

Figure 3: A. DNase activity in mouse plasma following oral administration of a fast-release
DNase matrix composition. B. DNase activity in human plasma following oral
administration of 75 mg of a DNase oral composition of the present invention. Each line
represents a different subject before (the first point) and after intake of the DNase oral

composition.
10
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carrier conpositions of the present invention are
converted in the digestive systemto particles smaller
WO p008/083pbut simlar in structure to the ori gi PEI/IL2009/000036
conposition (Figure 2), which are absorbed simlarly
to chylom crons and reach the bl oodstreamvvlth%;) ut
Figurender §asey aftivity 1pags>umatré@fma| SoHqwing huectipay of fifdase or oral
act i [
admigts Py, S NEET i esingfidhe gy BASmREEh (5 bhaly administered
RNaeORB%it 82816 eath tsEl@esP I'ihded‘téd RNascBFTl‘EEl DESERbdRM| ENeOFRNase oral
THE DRAW NGS Figure 1. Representative matrix-carrier
compositige Pl e RESIRBINEHEr | bonucl ease and a
pol ysaccharide. Top: Macrostructure contaij
Flgutﬁr anAh Bight injeroseqnyupieiuFo oMY nbn@aw%aa‘eemg?mﬁat&n IV (example

6. B ERRRYre) RERRARNERS el hARR ok Rirlofifions of the presen

1nverﬁioﬁlé)h63180d Ghedoserntvet (BGEWNirndiabdtie (STZ ttodatedd nfice. iifeient symbols
t esmall intestine due to joint action of
reprepgny inskiyiduahineicgnd enzymatic processes. Figure 3: A

DNase acti vi t% i n nmouse plasma_follow n orall><
Figurelfi Bifectr off o0 aémlrastf?é@fl qféﬁ@@&pléﬂé%s { qrak compositions of the

o osi.tian. t n Bsymbol t
prese‘ng F?‘be\ﬁhﬂ% O ]%%L E’ﬁ'ad?” s :f% r;c}’eg eﬁ)]gh'l@@ D?l*f ot Sy Srré oosr éi:presen
indive@iFpasdd, i on of the present i nvention. Each |ine

represents a different subject before (the first

FiguPO7NBIGIaNG cRfih eI TZ Reake ndte folRviNaadmbtigtation of 25 IU Insulin (by

conposition. Figure 4. RNase activity jn use plasma
BIOEON) owPR§ (2avjagex Datersht ugbols TéPreﬁﬁnéIndéﬂﬁf}‘nﬁl@P? -ation of

RNase matrix conpositions. First bar in each series:
Figuoe 8t 1A, R resperse surRNisardssbeonshlisapral sospeHtiges plothe present

1nvelat?d¥pg¥g Ei%aafghfc;ﬁ-)ge égrécggtmtlolrﬁ% \e/lga%?cll §ﬁ rat'i: Esclst Bﬁﬁ%ﬁ %rﬁ'l Data from
indivki @M imiBE G 9SBIPY (B).Cindr B0 o) [NSB] Effectadfr $@-mgactecﬂ éwsulin on STZ

Formul ation 1V (exanple 6). B, Effect of ora
micea dii Bffest 04t li20HJ oif lAélthUaﬁQIHIQQSH)OIH o’y eTRalomige- Break in figures B-J

1ndlclflge‘§ onsl% tgé_e?l%nﬁ{sgﬁﬂgle Eﬁ@%z?)gﬁa% AR AO QR B £od fRHCBER, level,

treated) mce. Different
mg/dlY, '¥aedifg famh €500 (A vi duaD (&) cB1ffd¥elgUS}m‘t8ﬂs Epﬁ@@nt tidividual
oral admnistration Lnsulin.ora
mlcq;cﬁlg%g,(t?qrg%lsgp afhld g{}kxm),lcﬁ\é&bmngﬁ %@Eall Cﬁ)mposmon of the
pres&lt%%‘hh(;n (I§ ée&ﬁ(g‘?&ﬁﬁé sdthESmoddt bF fis@my. synbol s

represent i VI mce. Figure 7: BG levels in

Flgql‘ﬁ? hﬂe c%%g%f Mstifin LOMbOUESE ANy EA PAddatic4B) hinan subjects.

A. 30 TU of the Actrapid relatively short-term release insulin matrix carrier formulation was

administered at time 12:00, marked by the stripe in the graph. B. Daily average blood
glucose levels. Gluco-Rite™ was administered on days 1-12. Insulin oral composition of

the present invention was first administered on day 13 and continued for 14 days.

Figure 10: Toxicity study of insulin compositions. Microscopic analysis of liver (A);
kidney (B); and duodenum (C). In each case, left panels are control samples and right
panels are treated samples. For A-B, top and bottom panels are 40x and 200x magnification,

respectively. For C, top and bottom panels are 100x and 200x magnification, respectively.

Figure 11: A. Setup for HPLC analysis of lipopolysaccharide (LPS): B. Results of analysis:

Positive control serum: mouse injected with 1mg LPS (curve A); Negative control serum:
11
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BIOCON) in PBS (gavage). Different synbols represent
i ndividual mce. Figure 8 : A Dose response curve
WO 2Wa08%33 he i nsulin oral conpositions of the PEEHSA9/000036

i nvention. (Mean bl ood glucose concentrations based on

at least 5 mce). B-D. Data fromindividual mce at 2.
mous¢ B)ivensio( i@amenidcurge BD) sqrum of mause given gfalkydby r%aﬁ%%egalsulm oral

insulin.on STZ mce. F C f [ j
compogi of FRONES: Mubfiar op s Iofs Beohér pih Bing PR Gh Bays 14 & 13
(curve T} & @Sudel gTRerDbraigd Bnndags 1 465i lonl PByrdontaittiag 1engiIsLS on days 14

tine. Vertical axis: nean BA |evel, ng/dL, ranging
& 15f(pwire 500 (A-E) or 0-160 (F). Different symbols

represent individual mce. G HJ- Conparison of 10 {G%
Figuge (1, Reticdlogyty faymatien| devebrigl ratenfdovingnadpinisiigtion " of an

resent JdJjxent 1.0 t n is-
ery ER R LT g o et PBERGN oE e PRsSRTRVAMOHT VeRlcal as
relatifte atidalocl ) coantl(“dicthetidutodyRs (metures e eeils)s from ma@rd 19d blood

of the Actrapid relatively short-termrelease insulin
cellshmtri x carrier fornulation was adninistered at tine

12: 00, marked by the stripe in the graph. B. j
Figuze 43:a5ROloneentiglion d8 aal wyem gifterora simitigiaigp Qﬁgoy IU EPO oral
coml?q%g{o%lrozi}ge:ﬁgse%pinq’ o 12. Insulin oral conposition of

Irnvention was first adm nistered on day 13
. and conti nued for 14 days..Fi qur - TOXI £t : _
viguy 1St SR BerEroAeoT pf ecolptoihei E plithsft fifides 372
and $1)4 The SARY! BYojeaRd atbipdns s (OEthe dlixeftah thadeto thef(t terminus
panel s are control sanples and right panels are

withtthe aydwphebipisisls. farige devBIwardp [ @riBEEt SHMRES Lyeabove each
and ifi ' ' : B .

e Qi ER BRI EGR b SORIERIELY, 1 E Sy € ThORauene

diffef @S PEIR pEkid niihgusignd dlenofe tiBethapget on thPla@iamatigs as ngitral pt.

| i popol ysacchari de (iLﬁli'-;ﬁ: B. Results of analysis:
The peldiblgclgleneipt promalie Fe¥d ' frouse i njected with 1 ng LPS

(curve A); Negative control serum nouse given no
treatnment (curve B); serum of nouse given orally (by

gavage) insulin oral conposition of the present
DET ARIED DESCRIBEON OF THHINVENTIIN h | ng LPS on days
14 & 15 (curve C); and nouse given orally on days 1-15
| MThPBPresemint inventivg | pmpvideS omtday satigr & COBPEYLPRE OpMPrIsing
Figure 12: Reticul ocyte formatiqn |eyel. i S. . .
pham@PPle%C#é’ A PapRaltylgh gy ingn Poirshs girfa%g’( Epgtimate non
cove{S}ﬂt rds¥ocfioh | ®ith GOPPRSidchAc0br hipd RORSERE vidiyendtiuotiral protein,
ertical axisrelative reticul ocyte count (% of

whereit itleuhaopantislettontaining ecomplexcis) juspended wnembrdded dy dispersed in
. ood cell.s). .Figure 13: E .atii i . ..
oil. do ket divepigh i A, ERAEFRGLEY, Bepdi compriine o
biol§ABNBS hitiveNprefeid e pRbEdent assvetitiohorith a matrix carrier composition,
methods of manufacturing same, pharmaceutical compositions comprising same in

association with a biologically active protein, and therapeutic methods utilizing same.

In one embodiment, the present invention provides a matrix carrier composition,
comprising pharmacologically inert nanoparticles having a hydrophobic surface, in intimate
non-covalent association with a biopolymer comprising a polysaccharide, wherein the
diameter of the nanoparticles is between 1-100 nanometers, and the nanoparticle-
biopolymer complex is embedded, dispersed, immersed or suspended in oil, and wherein

the particle diameter of the matrix carrier composition is between 100-500,000 nanometers
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Figure 14: Helical wheel representation of the
apol i poprotein A-1 mnetic peptides 3F-2 and 3F-14 The
WQRpWe1087683 pr oj ect ed al ong the axis of the hel i RC¥HEA(99/000036
the Nto the Ctermnus with the hydrophobic side
faci ng downward. The primary structure is given aboye
(nm) dackrtaingetfeded gnhedintehis, teipagickediameisaisdatvednl Q> GRGnm. In
pept i des i he.,sanme. The sequ ' : ;
anottf Bebifinent (RESUFERE oahe ek SRR bomBbsin ] thori B8 plusalit
of 0il8CEAEH pREsiME IreF)fesairt a Wpardetsbsdiackt cithepesera ioreative
resi dues. TAl LED DESCRI PTI ON OF THE | NVENTI ON The
Pr&S&dnd: YRt LIRSS BRBtied ¥orapssifi® is held together by non-

conposi tions, conprising pharnacolpgicalj ~inert
covaleanfipest (Figues 1halni angther iephodphsti witkentrwiskingtp be bound by any

I ntimat.e nonceval ent, associ ati | I j
seor St RN ERRUEE LSO RORED AL BB e EEBRILASof e
matri‘krt%rrgﬁ)@ﬁiéﬁrdnhﬁlb ehe patrdi Bérapositiuomploese! i @samnisip evidacthe wpmponents
enbedded in, dispersed in oil. The rgsent inﬁentiOB. b
are mised Hegelrobs desstipyhRisEb U BRfbes GHISa R Eihout wishing o be
! el AdliGa' i teddiriQf ineRIREd d8solifl ph
bounf A b e P B8 e M O Rl ot Phose
contzfingen U&e twb i sofjd sghaemaquivegicallyeneit cabte dapisisica ingpeparticles and
conprising s in association wth.a.biolaqgicall
polysaeehapden B Aeregih ATQRE &3 p B AT S PIROGEREHE iy Ppygovalent forces
causs AE : nddbpfR1L "R BIBRYlymbN Qo PEREL Hn IifviBME| Blixture. In another
provi des’a matrix carrier _conposition, conprisi nlg o
embqlimenta 8w mgfrizaiomposition exhibite paprdeside frapal sttuge. Each possibility
hydr ophobi c surf.ace, in intj - coval ent
repregi g pefr o e b s P R EANR g a
pol ysaccharide, wherein the djanmeter of the . . .. Iy
nah)othrcql‘%@dillgelgef%%%logglilﬁ%ﬂﬂ% N2 F%r’nplgﬁ s tdﬁsgersed within
the DANORAL t HCheDIHOROL YIWRiposRIvR! gX Arteibedbedimett, sher si¢dphase is
| rsed or suspended’in oil, and wherein the particle
impregreatet svithothet hanopatticiexbiopelyiner compissset thsnmalih spppasition. As
10Q- 500 0 _nanowet er.s( nm . . Al e, :
oo B e PR TR P BB L D LR fhnoparictes and
biopd9ehed PorBP Q nitiix tHat aigipiegnaesiadi ovaipletely sarroutdediigstbe ofl phase.
the matrix carrier conposition conprises a $Iural ity
Eachoposeibiliy repaessnts gsspaspieicmpodunsid obfedreseaidgyyiion:
enbodi nent of the present invention. In another )
enboldhaveng particidatamnatiex eebeddedy d]@g«maﬁgis immerses or gaypgnded therein,

t aqget her onceval.en Fi o .
os SRt I PRV RURE 5 T BUEEy R oL e Btin s
wholbér né¥aGhR rﬂiﬁi{ﬂnﬁfgeﬂé‘dub afith ?égef]mmlﬂle alisttiButfonf off the particulate matter.
etween the conponents of t mat ri X copposition. .
Rathenathieepartieulptst mpsterc snpaxibls §h heles é@g‘gggeﬁiﬁpgr%eﬁnmemed or
LDe. COMRNE €, dlt bheght b letel
suspafed AR ih YRy odlak e, TRIBRATHIS MG Hebb 2t g gompletely
hombgertdui)bud fathérhie ohyracierizelchyaits sontainingahe drgredipgs mpgoifisd herein

carrier includes a_sol.jd.phase . . o .
and its intimate contact WSl‘th the 011 of Qhe present invention. Compositions wherein the

particulate matter is agglomerated fall within the scope of the present invention.

Nanoparticles

The nanoparticles of methods and compositions of the present invention are
preferably pharmacologically inert. In another embodiment, the nanoparticles are composed

of materials that are generally recognized as safe (GRAS). In another embodiment, the
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containing at |least two solid pharmacol ogically inert
materials (silica nanoparticles and pol ysacchari des)
WQRR/08168F er ent properties. | n another enbodi NREE/IL2009£000036
non- coval ent forces cause the nanoparticles and
bi opol yner to forman intimate m xture. |n_anot
nanopsmtide Aermon-tokis. Fragnother carppaunent.ghe @%Pﬂp@rtt%esa%e non-teratogemc
tn anf G800 E S bpHALIE S trBRiCRRS e Kl possibilty represents
a separﬁté%iﬁbddﬂneﬂﬂbf ainoprbent @vbatnnent , t he
nanoparti cl e-bi opol ynmer conplex is dispersed within

t hg RbthePbadediatent, tBe MRiophictanpe silich (manoﬂamcﬂmﬂm ene preferred
enbodi nent, the oil phase i s inpregnate

emquangpathe. r@mgpaml@,lp@ pn)g:r@me@ é}}*gpé;an%@argl gs. ﬂ,ﬁ tger embodlment the
nanop; O%Sjl Ld Oy é%d RIrhAGH 40 EfCAddth e EnBYdRRER] tHe%Bf_)arﬁBIes are

S €O 03|t|ons efein the nanoparticles and
comﬂélsapléf yafledsn flaramothermaimbodimiehitthd sariopprtietss sre dorapesed of titanium.
conpl etely surrounded by the oi
In anghss PBPPQIpIPTF. & RAIGRIIECISS &5 FIPHOS B Giar e tbstapog yith hardness
18T &% I ENnBPartiGed. HARN bDGitRAH! lepiekb@ite ak@& embodiment of
Sunleﬁﬁeggéa? dlsperghd' |nnerge lor}iﬁgpendeggﬁierefn asen
the ptesedt iflvemgion, refers to particulate matter that is in
contact with oil. The conposition as a whol e need not
belnhapehen emisdivhédt, thgardopaticlee at ssilichowitaningf nenpparticles.
particul ate matte

" rtic tt

Sl Bng MBPHG R BB aP b SO PES ag iy o silic. @

sﬂlceﬁéJS@e ndgsht, Hattl(;}P tl%'réof"m Sﬂlcﬁlg 'r&fé%se&) silf¥en Pdibkide.u Sﬁtc@-contammg
heed not be conpletely eneous, but rat

nanopaﬁc]earam:amllabdednymrD@llEmg a&SnSPSh o g ﬁg@@cﬁr@kﬁdssmca It will

e SRSSHA T8, A BUBE e TR ORACH B 40018 b o

compPRibld Githah€ ph@kheivérfioad g8itome atetersftala campdund d’oh’&umng silicon
scope of thé present invention. Nanoparti.cles The
and W&fg@p,aﬁ: i il etalsidralamie 9§ S 16 GRpibeT P BemSHL o erm rofers to a
ent . NV | I
com cH1 con}alnlng g{l ﬁggmghbo 51?&% aphﬁé@%%%ﬂggggtkag htggisaa)rfee surrounded
by desasgdivel lipaider II\ainshmhmg exanjen of adi 1gatesecatfg rlmexﬁhloa@lhcate
safe (GRAS). In another enpodi nment thenaq ga %§
sodigmestHEH t @ SI05hn A BURHR: S FADd | RERESIU gileates, ofe. T s 1o be
unde@ﬁg&f) Ak 'tl?é ﬁé‘h @51‘%10[&9 giil tsﬁﬁ@c{n%g Pitke gfe@erﬁrlﬁ%?f%n can be either of a
nanoparticles are biologically inert.
singleagie @asfsmhinp]ettypasepne@edl that, af mepmplatypestrs pmsaringt lggst one type
resent invention not er,. e

s & o R e PR 1 B GOA BT Dol sl e nanopartiles

are Bh@a{ e6kieHi TR pAR R es. Eﬂﬁ:afh@n@ﬁl%ryt ttbgsizet as fau Wel food additive
I'i ca nanoparticles. In another enbodi nment,

(Thmamlpacpqrc loé sheadeint GrysY $EAO olexperin EoBmites OPnF %%AH@FW@S FAQ
Nutrllthonag(gelenﬁggs’ lel%og ﬁrge%? %"o%ﬁieeﬁlﬁrlﬁA é}t (?)ﬁ{nlﬁ?c@e on Food

! _ e nanopar icles a e conposed
Addefvet inic@iihg M Rome, May 27- June 4, 1969). Each possibility represents a separate

embodiment of the present invention.

Reference to nanoparticles of the present invention as having a "hydrophobic"
surface indicates, in one embodiment, that at least 40% of the nanoparticle surface is
hydrophobic. In another embodiment, at least 50% of the surface is hydrophobic. In another
embodiment, at least 60% of the surface is hydrophobic. In another embodiment, at least

70% of the surface is hydrophobic. In another embodiment, at least 80% of the surface is
14
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I n anot her enbodi nent, the nanoparticles are conposed

of anot her substance with hardness simlar to that of
WQRM0PO76ARNoparti cl es. Each possibility represk@l/BE.2809/000036

separate enbodi ment of the present invention. In

anot her enbodi nent, the na %fart

hyclaiobisa e MR ARG RSO NPT oF (i SEITBGE ' SHPhphig: In another
embmgﬁaﬁtt 15 959 BP{h%rsﬁr {eeig tryéxkbbﬁol;l@ MaMeRRF bibb&snent, 40-100%

rising silica, i ca or a conbi nati on
of tlﬁehetlﬁ"alfe ig' E"ayldrcqﬁbbnceﬂar andtter séthbadment, oXd-4@0% of the surface is

hydrgg{?:h?%:? ég g}qqt) er I@rngo anoggr()g@%ﬁf refe Efu% éa?é llsg B%% oahoblc In another
embcgdrn!rkﬁta 701160% bt thB %uﬁﬂa:eﬂ‘s $iy8RPhbBic. tm&@ﬂﬁ:k |ehib@dlnhd’mt t90e100% of

that lower grades of purity of silica are
the suxfmas hidrephéhits Ineoiheren dlmﬁmeﬂw 80770 ofghe Flar&cé s hydrophobic.

S

40-6890S0ihe B facd RehdRopRObES. dh SnbtheBerabodioent 4@9511%\|0[ﬁ|t}n@ surface is
an anion in which one or npre central . si I|

hydrephebiln cuathes epipodiraenty Hhddiar oL ke ufaryds by Eydtophobic, In another
tdno e
embp) ég(rlgH %rgg S/? lol? ﬁfge?gﬁﬁée glaﬁfrééﬂq%?%atﬁgﬁ{ szsg)ill(lg)r’epresents a separate
embﬁhﬂﬁhﬂ@hhspkﬁﬁﬂhﬁﬁmﬂﬂﬂgneSIun1S|||CateS, etc. It isto
be understood that the nanoparticles in structures of

t iy pPREHENenibddRAdILO Refe@fcdI o alahbyentices asshavig at Yipelrophobic”
or of multiple ty

surfage ENgATBRASHRS, nagoparelet b % g%g%% leot@.@l%?g fo lfiy&ﬁ‘%?j’u h?/ p§1 another
emb?@gn%gta thd ﬁ&}%?) fcﬂesaaﬁlé)hfbﬁrﬁe%@p(%aﬂﬁgfthe S88RAWIA 4 Mydbtarbon. In

nanopar es are silica-contal ning nanoparticles.
anotfpérl dnﬁiﬁ)dﬂlﬁeﬂt@ thel goatieg ogrsey the momdesatof digpiaﬁdmdltop@réon moieties
Thirt een h report of .the g\m nt
HAED

on AT e0 AR EETe 1Y A RN PRt fefspted from the
grougﬁé?_)%lts élﬂi bF &sethyll SMyE HRopho 1@épr5ﬁ@' %@1 5&6’@1‘[&1 @omryl'; peetyl, and

dditives meéting in 27- June
iso-k069) In Eatler mdmdbnd:ntt the rceptnregs@aw téile g@p@@@dﬁl@es to dlsplay methyl

errbod t ent_ | t t
moigfles 885 & Etrrg@ lple{l'ﬁ S gorr émgﬁﬁl\ﬁg% H ggbpgﬁggzgsﬁﬁgg@tﬁ rﬁmopartlcles are
well WW%‘ &ct, & ARCEestrisbdCiatee Salid heroine Asnisokhdmntn the art it is
that at | east 40% of the nanopart icle surface i

possiylel rtopehspiieallyl magifot her swhse difnthst | P’é‘&%tb%GB’GIBFaI reaction,

t he sur 0 [
sk B 45 AP g8 N RS s an v
sub@ﬂﬁh@cﬁlvﬁﬂﬂ&lydﬁiphbmasgroﬁlﬁk%mbbtahe ashlydra;ﬂe)hl(s silica. The hydrophobic
hydr ophobi.c. | east. 8

I h
groyps ecag et é@@eﬂgnll@]g?gtpgg%se mf)l cgl arg oq pede i Baﬁtlﬁgﬁ{/oby Speatment of
fumle@ @ﬁfga qg%h@ résjéﬁcec' of ilé%éﬂ%'l@i)éﬂa[z@ﬂé" ofjii6as s arQtededre known as

I ment | east 95% of the surface is

"s1hbg/ dilylpted kaccording wntheSFF 4 rtbbdeditien, , 1996). 1B & okl for example,
sur.fac

is hyd apat her e 9
g e e Eeea  ATO PR 3B dB Be ey e Ehgad G oL TS-
53080 1} ARYe ShpdryeC syt ARty Silpsty @ Bolgtinethyisiderainb groups, which are
obtained in particular by treatment of fumed silica in the presence of polydimethylsiloxane
or dimethyldichlorosilane. Silicas thus treated are known as "silica dimethyl silylate"

according to the CTFA (6th edition, 1995). They are sold, for example, under the references
"Aerosil R972®.", "Aerosil R974®" by the company Degussa, "CAB-O-SIL TS-610®."
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enbodi nent, 70-100% of the surface is hydrophobic. In
anot her enbodi nent, 80-100% of the surface is

WO yWPOPedbi c. | n anot her enbodi nent, 90- 100% oPCT/Hg009/000036
surface is hydrophobic I n anot her enbodi nent, 95- 100@6

of the surface is hydrophobic, |n_anot her enbod
and "GR8 1Bf TS-HR0®y s g@ chnm@ H‘bgp 1 PYSSL él%trﬂgpsents d separate

embog}{g?rﬁ PR res%gtgigeﬁt the surface is hydrophobic. In

a er e nment 70% of the surface is
y r ophobi c other g

1 anoer gmhg;éﬁnb BE Orbangp 9{; %@g]lg%snd'o%fss)? r{ig%%rgg%ﬁ 1rslveémon are
practﬁ:%ﬁ?l RofubAdTRO diatee! mPr@cﬁndahj? 1ﬁ)sroh8:$eﬂ‘t refay,eintdnother lembodiment, to a

anot her enbodi nent, reference to nanoparticl.es  as.
substhmesi hRying 2 gl otiless ©en 148 @2Eh o6 fliongweightieight (ppm). In

ang AN ioff! bgo In anoth
ol PR AR S SOATRF R g g 1 ot
embc&ﬁlﬁeﬂpdllefterﬁﬂrelﬁ@ts &Dabmlngllﬂt)hef lssstharc 80 ppmhIneanother embodiment, the

term E%/fgrrsgg%ﬁ}qm&oé Qslgg g(g HbOth%{]ogteg E@)ﬂ&%ﬁtﬂ&qgg ge?’lgln fers to a
soluﬂlﬁﬁr' Jf 164 A ACR) pﬂrﬁ‘ RANRLIRF eRBbaHieHE Me tefrh ecfBisdd @Q;ardbﬁfty of less

eties are selected fromthe group consisting

than Flf@tpb;d In exdilydr, enphodpytnt t}@a@nb@ors they sgipbilify gf,lﬂssyyhan 30 ppm. In
T- but]%/

ent and ent )
another ey ﬂKee gL ?fﬁ a& se dﬁk{lh‘é’n %g n%’%) gt?l%? A0 BPP,, In another
embéalﬁl@htaﬂle"f@rtnﬁ" Ydferd®b 8lsbbildy of 1eed thas US bameIn Mﬁithmcﬁnlfodnnent the

i nparting a hydrophobic surface to _nanoparticles ar
termywesfars ke anpolibilitsh ef dess, thamd Oapm g Each PB%*gblL‘Fﬁ éfipr%FF’f‘té a separate

=] the art it is possible to
emb%(ﬁ Q%fltﬁsplleg%ﬁ me 'surface of the fumed silica by

ct on
o
of thké%r&éﬂﬁﬁw&ﬂﬁoﬁ% Beteeh el (Dﬂah@hloterg trmlmﬂlet 5! amithnrrembodlment the
Bhoblc silica. The hydrophobic gr %
dlantetarn% ¢tyieen 7 olynagemgsss (rmpﬁ aglugive Ig@tngﬁngaml Hdlnlent the diameter
is beggféeéqle% gé@ E)],Fnb hohdsRA tﬁ?{l@t&fr ehibSB et ¢ rlg ﬁla'nﬁ:térhﬁ between 2-300 nm

exame I Si | azane. Icas thus treated
1nch(®[\%hkrﬂ@1\Mh@Semlmdhmelﬁ thiel dihrattet’ lsdmt\ocmhl 1308 ont insluGiFEAID another
6th editiogn, 1995 hey e sold, for.exa
emibp et 1bF CHERLE RoPBReEN el P mlpstite I SRR, crtbodlent, the

d1arr%?%lf§ ﬁ&g@é\% 1908 Rklusive: In%@ﬂfe} embBydibde6t, elgiampter is between 5-
met hyl si [yl oxy or Cé/%nnet hyl si | oxane

50 o onghssiventin cinotiee eoibpémﬂ@ﬁ atercisl hatwesp Pri@apdpglusive. In

f fu sili.ca,in resen
anotg opgrlnﬁ% Q}e' mq ﬁe%sgnm c(:)l}l%lge | Ig another embodiment,

the lﬁ'e%:ﬂ Qﬁﬁleﬁe@l& hiyi@phesic %ﬂﬁ;akﬂﬁmr@(ﬂes Gdelliin aheipnm&rhylhventlon is 10-
ylate" according to the CIFA (6th edjtion, 1995).
11 Mmeylnaraeotl;cn @mhodrm@%alﬁ?ﬁ @Veliﬁlﬁ@e iapgsr g 8b@fcasnm: In another

grﬁé)@,a he, é(g cg?lﬁet?‘éef% %@é ((jl'h) &o‘ﬁ*x téﬁ?oo@lﬁﬁ&ﬁn Yhe average

dmrﬂ@eﬂﬁ%bﬁlt % nnfyInt Aiwtieo rqnﬁmyluﬁ?ﬁboﬁle dvarige phms@tbn Isi abput 8 nm. In

represents a separate enbodi nent of th
anotihme embpgiment, the paverage cﬁameter is about 9 nme 1R &

average diameter is about 10 nm. In another embodiment, the average diameter is about 12

er embodiment, the
am. In another embodiment, the average diameter is about 14 nm. In another embodiment,

the average diameter is about 16 nm. In another embodiment, the average diameter is about

18 nm. In another embodiment, the average diameter is about 20 nm. In another
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I n anot her enbodi nent, nanoparticles of conpositions

of the present invention are practically insoluble in
WQR08108763FPr acti cal | y i nsol ubl e" refers, in anoPGEL2009/000036

enbodi nent, to a substance having a solubility of |ess

S0 parts gt Ton il ghtve g (o s
hereiJ}.Zﬁa%?iﬂ?%biﬂgforepﬁg%ﬁtg Qs&ﬂ?ﬁ?@xﬁbm‘éﬂﬂ &8RS prebdif ikv@hfidn.

a-so Ity o ess than 80 ppm |In another
enbodi pent . . the termrefe | Johi: : £
EnagoBep o freh BRrENES SrthEpReert phleplidn Bl Y EER 4 mnec o
meltiflg Sohp&aturésy paficlless stitehle For pampositioranaft ther present invention. In
enbodinent, the termrefers to a solubiH%%%ﬂgS #ess6 °C.]
specifin gmbadimssis, thernanppatiieles Bas SRR fenpaa 8F gy 6pg °C. In

Ihdr V@', eGP . bRraaplyNele T, is between 800-
anojthgrn%%l&ld?r{enlrﬁn?’ tth EeT i %?%ﬁt‘&e e?(g{pﬁfgwgtsgl ubi Igl?,f y eof |1séseéween

4500t Ml 21 tlEprRmbbdinamgtthe T mcrboy Tretlingt wishin ar tenge iselosqedoherein.
a sqQlubility of |ess tha 5 I n_anather ..
Fach Juegbiibirpresenisa savrts BnspdmeBbEl ot PrdRRinihten, oo

than 10 ppm  Each possibility represents a separate
agtingophydsaphabic usiace,l0an &ntion. In another
enbodi ment, the dianeter of nanoparticles of nethods . b
anblcthodp fei impering arhydrrpheblesirecq iRyBRPPSHCIPSaTg &%%gsww n the
5-30 _nanoneters | Usj 0 [ ; ilica
ot 1 g OO L0 e Ay TR oo PR SRR R carlo ot o
nanopivéitiRey esthedersesltsprayheactonrilmids andoBunfues A2 -Ph@sicoghem. Eng.
I ncl usive. 1n_anot E.e,r enbo i#nant, tﬁg di aneter..i s (FuX
Aspestst 6RO FB07 Anfficiond mebodsinglids Merexsmoaiwng mepRd Fu X
LamRt &r d t §EEN A3- B BB CEHST WBpedid) 13D0163E2001), liquid
Qe 8 e D et - e 200D, g
precipitatiars method| @ rpsxttfhiewicend o Sistomawskit ReBiikawelkie$, Calloids Surf. A:

P BB R LA s s SIS N 851 .

arRedi gRey. 1928he00d ZARIET, Gad IR Eevdenb 24014872001 usi ve.
CemI n ano%geb‘; enbodi nment ,get he dianeter is between 6-25 nm

in 'dHﬁinggt rﬂé@hcfﬂ@%ﬂaeaes%ﬂ’eaﬂ!iﬁeus, 204760 TRAD6 dpranrkermethods of
hydrophobi ¢ silica nanoparticles used in the present .
impdrtivg at hyhopt®biOsurfate rim a hanapagichs rbyepdyabiningntheny wath a material

. di ' di
B985 b R P R PRCLBR o

exteRdPGLIERSm thBehadypirade sHdaimpats hidrapibiciy wnthd particles. The
anot her enbodi ment, the averagi_dlanet?
a

| r is about_ 8
matenial may berrogeneralls mhipbatieedprmPoupe haviag 440 %Iie&arﬁ‘%‘\fp- itféle first end of

about 9 I.n ot [ 1
ccr e e LA}ty SO TER e 08 S0 v, » s
etc., AU aBerkdi rarke eirface ibihetpatitlerThel secambehdof each molecule of the

enbodi nent, the average di aneter is _.abouyt 14

. [n.
compergdhapy arebisigiabeane ,grgqpethgt\pé(;eé)&é ayey Aok .eipgﬂggeg] Natg%als used to
pro‘)gcgéoa}{enh?d}%ﬁb%ﬁc SOPRRL 1P inclule sBNBhED Sathli A¢TBE SlicH 8s lauric acid,

myristic acid, palmitic acid, and stearic acid, and unsaturated variants thereof, such as

palmitoleic acid, oleic acid, linoleic acid, and linolenic acid. Silanes such as octadecyl
trichlorosilane can also be widely used to functionalize oxide surfaces. The hydrophobic
surface layer is provided by mixing the nanoparticles into a volume of hydrophobic coating
material suitable for coating the particles. An excess of hydrophobic coating material is

generally used so that the nanoparticles form a suspension in the hydrophobic coating
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18 nm In another enbodi nent, the average dianeter is
about 20 nm In anot herenbodi nent, the average

WQIRMWA®BS®B3 | s anot her dianmeter falling wthin aPCHHZE09/000036
di scl osed herein. Each possibility represents a

separate enbodi ment of the present invention. In i
anogtesnl. ddsbdnaneparticke thpmnexhibits sa dydigphopicelpypt on its surface.

i.nventign fall wthin a ' e r :
Acdifeet bisfet Jor ML o SpRREESH, REklAP beERR Ahddpaicles ar
descHBSER USM006/005p2T1 . f Addicioha dheods aret dezcrilsodojpatiSi 20650098990.
have a nelting t,errperatli e (T of, over, 600

r C.ln ...

The glisslased reatheslsi Wilie, Mulfiple reanip aeidadn whishathgolst acid is a low

R e L3RRt esD < ' eight
ruologB) St Kracpll oo i A RT T PoorkbAs s tifh ARALNRE weis
organiicwattesetic hedeThe caaents pdssthhof iteyabowp meteshapplications are hereby
) separcﬁge (ierrbodi ment of the present invention.
InCORPRIARY PHEFIACHFdr ophobi ¢ surface to a nanoparticle
. Methods for inparting a hydrophobic surface to
Biopelymsersrticles are well known in the art and are

described inter alia, in Chung et al (Hydraqphohic

19 :
modi ippelynenofometiofs ged aamppANensfdhpresatigveadpg dy preferably a

ray. [ Lor. b>d a : '
T
natutallg! bielfichicl eantetheses engineatd es trebiaochedFoy ¥hy<ualutoesdiient such as
therrg’gl’a%gk;{g%;tgasép _Su tifre(pt@pléts F%E%n%? gi?e.rmaw.ngﬁ %'alyﬁqs rse grtesde%lggd as polymers
heyy [RRR 1S} i Ak UNSKdovalently bonded chai
whelghf ¥ S BRI FihoRope NI Khlaced BY, B doyBlently bonded chain
of th2q@lymernth mwkheyembodithad, thd deamchied Manglyser is a pgpsslinked polymer.

In et Srpodiiest g BieReRRLiPPT st e FisaL Thpe ok Bhhe cxamples
of bi;]aﬁcﬁéa &9 H@él?{@o RnOMiddesylopsciadfor@b of sRadh fongd 4n animals and

ydr ophobi ¢ surface to a nanoparticle, by conbining

b
plantshespesitively aStmeatancs af ehyaogengngd apylenectn arederictedioedde s
to the surface of the nanoparticle and a second end
t hat extends awa{t:0# om t Be&Omanoparticle and inparts
. %e material nmay be a
g avh-AGRE28501 ar  end- gr oup.
The first endo Aite ofx lifelidagpound may
i ncl ude a car R " ne pré@ed a sil ane,
etc., that ads oywi’ redparticle. The

second end of, @ dgrgpoupd may
i ncl ude al ka Nadg ana R t he
particle. Materighs usedd o prow dr ophobi c

surface | ayer include saturated fatty acids such as

lauric acid, nyristic aci itic acid, and stearic
aci d, and unsat ur at ed vargfgﬁcggérgnhereof, such as

generally aljp

pal mtoleic ac%lgl, ol eic&maci d, linoleic acid, and :
l'i nol eni c agi i an ugh as oct ad@gldpectin
trichl orosi e £ lososb® wi dely used to ,
functi onal i Z€Y Hdeg':ﬁ,;s. The hydr ophobi c

CHAOH CH,O0H 6&'& CHOH CHAOH 0
Y o8 H o HH O H # 8 h g H
AT Bn B gH H gH H on M
on 20 0N O o OH
H o OH H o OH o oW H oM H OH
In another embodiment, the biopolymer is a fibrous biopolymer. "Fibrous polymer"

refers to a polymer in the form of a network of discrete thread-shaped pieces. Non-limiting

examples of fibrous polymers are guar gum (found e.g. in Benefiber™), collagen, keratin,
18
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surface | ayer is provided by m xing the nanoparticles
into a volunme of hydrophobic coating material suitable
WO 21090883 ng the particles. An excess of hydr oP¢iHi2609/000036
coating material is generally used so that the
nanoparticles forma suspension in_the hydropq bi c .
fibring ewd elagimBaepalymeissen bagrbyneturelle by o8 28| {ogous by physical
d F%ldr oi[oholgi ¢ tI ayer on its surface. Additional nethods
and CARICH Y54 PEMy 5 hydr ocarbon surfactant to coat

nanoparticl.es are d ribed in US 2 7 :
A%‘:Bitm?a? I:ﬁglgcﬁlgg éngifi)rodlg?&go@'enae% rﬁgr%gérg%gg?p@é@% &, f)dlment of
thep%"s‘&lt%v%ﬁ{i@&ed nmet hods utilize nultiple organic acids
in which the first acid is a | ow nol ecul ar wei ght
orlgaﬂl'o of A PBUMhdrE, BE HEbRIENdT Sesapshiae of iR @edthfihvention
nmol'ecul’ar wei ght organi ¢ carboxylic acid. The contents
falls ofithirae rande ohmelbgviempatatues paypruledy isvirblafe ¢roprasyjions of the

i ncor por at ed ref.erence. ,Biopno s..A hi
Prese\‘}é{nl’{ﬁ’g%onahﬂ ap ﬁ%ro@iﬂfngﬂ%n o tbﬁogmll r g% elr;']a aﬁlﬁ%/lgﬁ? !t%ﬁﬁel&ag&fe undér
400 . 8h hétyedbduimpah e T BRRlowBs0 °C Bnsaokied tmbsdinsat] the Tr is
herei n enconpasses both polymers that ér ghnat ural |
n

belowBAACAekn another kobediaigh-ibeTeds tdoweBr mEhENplsy embbdiment, the
. i cal,t Leat : t
T 1? P%ei(lf‘ﬁea% 0 E’ﬁ? Ig‘e:“%{eort}geilf ?%@(?dlﬁlﬁrgéqg&%ﬂlamn d{ Yeldth t158SAUNEL another

ranc ynmers are defined
embGEMBAY, YRETS wheteien B00s40050Ct lrentothdr embotiment; thaiBunistany Tm

is replaced by another. coval ently.bonded chain of the ..

Rallingovfiara ranse AHGIRE} DERBoFH LRI IS Tav s sopasate efiodiment
' :hs a crosslinked polyner. |In another

Ofthgh%g%t%,tlb?'he branched bi opol yner is not

crgsslinked. hap 4 | iti nt invention is

ol §iardl s iDL o AN SR BRI IOE I present invons
seledi@Uhnitie gioupebssising oflagotysacchasdeeatd a/kigh M8t stwetugal sotein.

of glycogen and anyl opectin are depi cted bel ow
PolySAcXEREGRY | n anot her enbodi ment, the biopolynmer is a

fibrous biopolyner. "Fibrous polyner" refers to a

POl BRaridd" t REedkOkdn &fy Ak WekdboRfdrélies Glichiding monosaccharides,

t hread- shaped pieces. "Non-1imting exanples of fibr OHS
monpmicyhveids derisatinear mguesacdhatidel apalegs. sheaseiaslngiag theppy which form

col | _keratin, fibrin, . i - BiORo!
e GEMGREE B AP PR TR0 SL 251, R0 RSBty
(ald PR 81 5 h Ry KeheRi(Rétbse) aadddrbativessadhantlpge thefedr anched

and fi brous bi opolyner represents a separate

enb@(ﬂ}f%@ﬁarﬂfe" tREr P16 SEINmbRV Rk ® NfrohN aBiiet S to over 100,000

enbodf nent, the biopolyner of a conposition of_the )

saccharideamitsilmiedtd ereh fottier by hemisicetabor elkepsidie berds; Thgypolysaccharide
eul ) S

s LRGSR P A0 Bt R SRR et o

mayi98 lNifBhallKREoRlafE biantigs] afipte ahefosadchaiédes may be standard D- or

L-cyclic sugars in the pyranose (6-membered ring) or furanose (5-membered ring) forms

such as D-fructose and D-galactose, respectively, or they may be cyclic sugar derivatives,
for example amino sugars such as D-glucosamine, deoxy sugars such as D-fucose or L-
thamnose, sugar phosphates such as D-ribose-5-phosphate, sugar acids such as D-
galacturonic acid, or multi-derivatized sugars such as N-acetyl-D-glucosamine, N-
acetylneuraminic acid (sialic acid), or N-sulfato-D-glucosamine. When isolated from
nature, polysaccharide preparations comprise molecules that are heterogeneous in
molecular weight. Polysaccharides include, among other compounds, galactomanans and
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400 C. In another enbodinent, the Tmis below 350 C
I n anot her enbodi nent, the Tmis below 300 OC. In
W awoMg3knbodi ment, the Tmis bel ow 250 0C. | PCEHH@P09100036
enmbodi nent, the Tmis below 200 C. |In anot her
embodi nent, the Tmis below 150 C. | n anot her
galacsorbardiane derivatives; Trealasthdrmwegalagorongoac  g3lacipwharapogalacturon

o R 5 B A DR B 80

separ at e enbodi nent .of th resent invention.. . .

P BReaBISGec R DGOy AT BP oo SR B TGRS 1 fhgnother
embQfimkRe BRI G58RhI1y-BYQ&REAON ﬁ)bﬁl_s&féhﬁ@deed IAT QfbihBE @fmbu@iment, the

consi sting of a polysaccharide and a _hi gh MV .
polyssceheridar & aprsyntbietic ~ Palyseselrsidar iNes lirgginghgxagples of synthetic

poly%&%&@g% ﬁac{f E% ]éosui,ngqul O é,%?grqy‘g éfg& glebﬂgdatul?f;./ gg ?11. Polymer journal, 15

S nonosaccar i rrva
(11);;“82@% qhag3)delnanabigs, edbedinent,i el ydiysgedharde, iswhai diranched

ormthe individual_ unjts in a pol chari de.
o e e UL o RS Bt con ot o any
numb@ 40P cg rel Mﬁﬂ?@éyiﬁefh%nﬁnl&kﬁét%ﬁ') s LAY R 688mers. In

and anal ogs thereo "Pol ysaccharide"” refers to

anotle| epttexlanéry the gofysacnhatideris &o@utablyeceurringdraghed polysaccharide.
saccharjide units li.nked to, each ot.her ,b em acetal o
In agpieroapRAckmpyndy. Peﬁwcglzﬁf@& TR anarEe %%““ES@ ePpRahafle. Bach
poss%lgt?g;gﬁﬁzseﬁﬁad RpardictGdodihanereh dpl@é’enﬂiﬂkfbﬁtﬂhﬁ/ branched
[

I'n each branch may have additional secondary

br ﬁ‘E%ﬂ@tﬁFr %go&iﬁﬁnmgsaﬁ@&g@rMW%frﬁé‘ pEysatanRas ds Bt least 100
or L- &

sa
cyclic sugars’int yranose (6-nenmbered ring)
kiloduitoh (kBap $e af@heresthisrdinient) ty)avergedM Blishatdeasbl §0 iPeokeanother

and D-gal act ose, respectiyvel r t be cycl
embgdiggnt, %&4@%3@{ s east 2 e Ty Spaiely g aVerage MW
is at %%{ HRPRBATTR GnotH 80 bSHBBAS th W Brags MOV il @0REstAl00 kDa. In another
Lrhammose, sugar phosphates such as

embdiniet sles Srepige NMaiset leasigil0 kidd. & arqibey ezrbodiment, the average MW
. a oni c i d [L.ul t-der] | r h
o TS RSN Sy o
embb&iinfélnit,etg@?{/&hge MWNsSdﬂHéeI%t 000 EDquﬁardthm.erNthlﬁmant, the average
i sol ated from nature, polysaccharide preparatians
MWcisrhsiiesa 1000 K% A aflot_aﬁreerﬁ‘éq@%@te HischieTaen VY Scbtaren 150-
1000V hE My %'Bﬁle}l %ﬁ)%%?ﬁﬁén‘fl,etﬁe 'ao&g%@ﬁwqm%e% P8b-1000 kDa. In another
S, gala a

conpoun ct omanans “an act omannan derivati ves;
embgdingait, othe hawrerapgaMEFt isr betsreamd 0§e808ckida.r hmanoigat sotbadisrent, the

derjvat.i , I - bi t d .
avergy MEDs BERIFERODATAL, o BAPRR DCEP epRs & Separate embodiment
of R Vs actbalide used in nethods of the present

Invention I's, in another enbodinment, a

nagy x ithbid fé EleseldotbddRath RS consisting of
errtl)rcl) |$r;[\k§%rte?ﬁtﬁ%&%%f %g%ogisgﬁ%@g %s a scynt heti c Sroup . 8

stardiQ| des@ng allildse, dNitin, | dlpha plugare xeadpbets ghicas yandhéerivetives thereof.

Typically, cellulose, dextrin, starch and glycogen are all polymers of glucose and thus have

the formula (C¢H10Os)n.

In another embodiment, the polysaccharide is a starch, which has the structure
below. Non-limiting examples of starch are corn starch, potato starch, rice starch, wheat

starch, purum starch, and starch from algae. In another embodiment, the starch is any other
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15

pol ysaccharides can be found in US 6,528,497 and in
Ckada M et al. Polyner journal, 15 ( 11); 821-26
W@ 21®88%7633 n anot her enbodi ment, the pol ysacchaPCHB.2089/(90036

branched pol ysaccharide. This termis well understood

to those skilled in the art and can refer to.an
starcinsnten T et SL.riirch OSSIBAILHFRIBRBIS 7 TFPRIES FTPCImSHS gftbR present
inverripnosaccharide nmonomers. | n another enbodi ment, the

n}58Pysacchar|de is a naturally-occurring branched

pol ysaccharide. In §nother enbodi nent,, the

pol ysaccharide is a|Bynt hetildOQranched pol ysacchari de.

Each possibility represénts a sgeparatle enbodi nent of

t he present inventian. odi ment, the

average MW of the pd t |least 100

ki | odal ton (kDa) Syf mtH the average

MVis at |east 150 KDa. |nOHnot heOk: odi ment, the
average MWis at |east 200 kDa. In arot her enbodi nment,
the average MNis at |east 300 kDa. I|n another _
enhodhdmat embbdinruerthgepdVacshagide| Bas tdea0. K'Rextrind' in another

anot her enbodi nent, the avera is at .least 50 .
embdigent igfesh i ﬁé?w-&%%‘r%@mlgh& %gbog%@gBfoﬁfdﬁﬁ%gbyaﬁ‘eﬁgé%‘%lyms of
Rlche thetBRR dieRNMb a 1ikE @YELRERkIMS.igucdbe polymer

ymnﬁggggﬁggﬁ&ﬁggﬂ I'n” anot her enboginent,vphg avetagglhwv ,
starting aith lagas{(1,4000dk Da.a mixtareodhsame MBediine Ate wadfrgv commercially

T L S L

with leDaAPRid & nanhedingenkmpldief averages Mivaltsddetimbeving the structure
200-1000 kDa. | n another enbodi nent, éhe,a&gf%ge NM/is Each
belowe {m@apthen emBodimema .thg ﬁeﬁﬁétlﬁ&nye‘h‘%?fd ¥R KDPWR In the art. bac
ver age S < sibility
possiRfy 38EA s B bot R BT BoreEReRRE

i nvention. In another enbodi nent, the pol ysacchari de
is selected fromth roup consi gtdng of starch
dextrin, cellulose, chhtin, alpgha gkucan, and beta

gl ucan and derivatives reof | Typically, cellulose,
dextrin, starch and ppl yners of

gl ucose and thus 10Cs)n. In

anot her enbodi nent, h%@acch [ & is a starch
whi ch has the structure below. Non-lTimting exanples

of starch are corn starch, potato rch, rige starch
mhélaan@h@re@rhodmﬁﬂ&ﬁh%%lb’éﬁ’f?g@ém ig P%fl@??ef M sipalirgiing efginple of a
not he nbadi. ) I ' : h 1
starq}8 (e RV Pt A SRRTHEl o AR ARSRRAChe cellulose i
any S8RAEAIBoRNBOWNMTEAke of. Edvh fossibRing rdprasentt iackeparhte embodiment of
anot her enbodi nent, the polysaccharide is a dextrin.
the prexeat Ivantiqn  anot her enbodi nent refers to a
| ow- nol ecul ar - wei ght car bohydrate produced by the

hydrol ysi s of HO
OrH
HO o
a0
OH OH
HO/_ OH 1,

In another embodiment, the polysaccharide is chitin. A non-limiting example of

chitin has the molecular formula (CsHi3sNOs), and has the structure below. In another
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starch. In another enbodinent, the termrefers to a
linear a-(l,4)-linked D glucose polyner starting with

W@ 009087163%5) bond or a m xture of same. Dextri nBCHH&009/000036
wi dely commercially avail abl e and can be produced
inter alia by digestion of branched anylgggctin or

embagliyerdgthe chitith imagnythersehitimknown [ip the prgEackapassibilisy represents a
dextrin.is a | t odextrin. having the structure bel ow
“pm?ﬁf@ﬂ%@ﬁg?ﬁéﬁg%ﬂﬁﬁﬁﬁF¢p%ﬁggdextrin i s any ot her
dextrin known in the art. Each pog§ bility represents
a separate enbodi nent of the pres invention. In

anot her enbodi nent, the pol ysacchari fleqdG@Hcel | ul ose. A
non-limting exanple of-a starch ig{&*tel | ul ose, which
has the structure bel oywHQ anth@ﬁ di nent, the

cellulose is any other

Each possibility repres

the present invention.

pol ysacchari de f@<chi t jf.

chitin has the nDIecHDar formyla (CsHL3NGs) h and has

the structure bel gyy™yn anotgeréiraqdi nent, the chitin

is any other chit own in the artn Each possibility

represents a separapq enmbodi ment of the present

i nvention. |n another ﬁpgdinent, t he pol ysacchari de

is an al pha-gl ucan. g?g a- gl ucans of the present

i nvention may be linear or branched pol yners of

glucose with al pha 1-2, al pha 1-3, al pha 1-4, and/or

al pha 1-6 glycosidic |inkages. For exanple,

al pha- b I f the

i S i S AL e
presét Yio@atioh malyibtekagesordmahchb halygiercafhgusase withsalpha 1-2, alpha 1-3,

ash e SBEES by LSS PR30k o B1e ARt o i
amylfoQé‘ d%ﬁ‘&ﬁ&; ?Iﬂﬁe?'n Wg%lgnt@' POAnbranbndd Nkageslusssebp@PERrsPQiitht Slpha 1-4

n anot diment, the al pha-glucan is any other
glycadidibdgikagen akdh alphaighidahe sesht as Eaxy%)mgtsls jarst detiyed from plants are

represents separate.e di nent. of . }
brang T Po R Dt Pt B g o TRl A YESERRope god atphe
6 link8cdd Arandl piAR.: In BRkkRr Snibodmert efheraipiacgltitdsie any other alpha-

po%ysacchar i'des which conprise D gl ucog%r anosyl uni

e knowHN n the art.
eparat e di ment of
her enbanl , the
n-limting exanpl e of

ts
glucesh kudwa i thej avk dérch pgasibility 1gpregents g)separ einbodlrngnt of the present

: ebteta-linkages. Bet a- @ ucans occur naturally in many
InVeg¥¥kal grains such as oats and barley. The nol ecul ar

i ght of bet a-gl | ecyl ing in ;
Wg'h? %qtﬁ%n qr&%ﬁgeﬁgﬁgﬁﬁ seC ar? eng%ﬁ%%gﬂg%%ggﬁﬁﬁéa? refers to
thost BElyB&IcRadd G Sorfftise W-RRIcopahiosg! usianwhiohwre linked figgether by

art.” Each possibility represents a separate enbodi nent,
(1 —oB) phel pr dsbete-linksgest BedarGlucans occur naturally in many cereal grains such

as oats and barley. The molecular weight of beta-glucan molecules occurring in cereals is
typically 200 to 2000 kDa. In another embodiment, the beta-glucan is any other beta-glucan
known in the art. Each possibility represents a separate embodiment of the present

invention.

In another embodiment, the T, of a polysaccharide of a composition of the present
invention falls within a range of melting temperatures particularly suitable for compositions

of the present invention. In another embodiment, the polysaccharide has a Ty under 400 °C.
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I n anot her enbodi nent, the Tm of a pol ysaccharide of a
conposition of the present invention falls within a
WO 299087183 nel ti ng tenperatures particul arly suP€EBI2809/000036
for conpositions of the present invention. In another
enbodi ment, the polysaccharide has_a Tn, under 40
Tn an@hbneraimsiinent, therﬂbdus aaother Ther mags ef hmdelrad hFFﬁl%rE?’tCB Rgesibility

of Tm defi ned ty represents a
repregqui P, m {lt Ooff)d%f es%l?gl?gn Ml nvention. In

an o %}%,rggeg nrﬁ:orr?l?qﬁﬁ.%ﬁl?tr @nplﬁ) har geg& i gh@?ﬁ%@%ﬁ% 4 %?esgxgt jnvention
furthglJ 9913}313&9?} ah NRfditichaP Hib eGP Olsy AElineal rbiapelymer. In another

ment, the additional biopol r.is a_linear
embqrolaxhwa&]c hdditideal blﬂpdmmﬁhéra kineep ﬁpfa/fﬁ?ﬁ haridee ha%qtbqrcmgqodlment

the a@fh? B@l{h}%ﬂ%&lgﬁ is e}] ear %199}1 gagnt%egéhtvﬁfugﬁﬁﬂ eprotem In another

embcelbit] ﬂ&abd&tl@fw'bw@ﬂym& ﬁeé.e%ﬂeﬁldfrbmothet gneug rcxouqnstmg of chitin,
conS|st|ng of chitin, cel] ulose, a linear R h
cellulgispice Anceinaipha |IWERY 2Bb ral o dSfR. 2L ARECT embodiment, the

addltfcggpg %rﬁner t0Seaddd Ho ?H]ﬁ‘L %}b%’ %ﬂs‘i@fng' of (ﬁﬁ‘ﬂu@ %ﬁqos’er @éTlulose,

consi st1ng anyl ose, cel I'ul ose,
and t&uﬁadgllae&rﬁ Aghmmhnutnﬁg mmple of $uchg coxvinsitionds a@mﬁﬂ?e%’&m a branched

conbi natl Qn.is ed Vie
biopgamer. Ande o B PRSI o O 1S e e §diymers
dlsclbée'a%fenp a%oﬁhﬁéﬂféra% Wa1p HaeB fesstalig lpkéntSH ls&@dzte eﬁﬁ)odlment of
. possibility represents a separate

thepeembmtdnvmﬂbnof the present invention. |In another
enbodi ment of nethods and conpositions of the present
i Nitestotien enibodirhérs pdl petbodsodndt dmpf)@ﬁqws iof itlenpiiesend invention, the

oly har i d
blopgllygggg ﬁg q%q%&?)rnl 1§§ul ngdlto? gsaﬁgh @gsg‘}aﬁns ?rﬁb(gcﬁﬁ{éﬁﬁgdoranched

blopsggﬁgis%@% uﬁr@@t@géjblte‘séiﬁm bi opol ymer of met hods and
ositions of the present invention is a fiber,

pr ﬁf S{o?ﬁ% eﬂiﬂoﬁg@erﬂ' &k %ﬁéﬁtlt)hgecﬁopo_[ﬂﬂeld@ff nBihbH® Elncpéorhlb't%ltlons of

term etary f as used herein
the prBanu mnumwsmfad@t,epmmmw madle‘@ry ifibyeti. Jehst defingtion of the term

g i S Ao B RS PR BB s

resﬁ%l'egeﬁﬁltﬂlé(rﬁ cef %ﬁ%&chgﬁcﬁs%ﬂ ¢idnin, B 65 whldh eﬁﬂefésﬁ;tﬁlt to hydrolysis by
sel ected from the fgr oup consi sting of guar

humpe digestjvef engymes. dlreigued Ebprs e iesmyA Saléﬁtedﬁqm&e group consisting
t her eof . [ [
of g@%ﬁ%n agc 10, Lfghc%% QH%(%}]S%%C arlaésh adn g?ﬁgﬁﬁg% tfgc%?%fs Sénaél amounts of
othe? l»lhél@estlm?é/ c@l‘hpbﬁlgdsu deach | Iglﬁl phyeaga;c ytalimh)ssrsapomne angesm,rm may be
ompounds are indigestible and assqci a ie
mclnidelden distary dbetsingq fhes COMPOAGE HEN %%‘%ferﬁémass‘%%e& i dictary
Sl r | PY¢ Bffinsoluble fiber. I
ﬁber he(rﬁég H{ ?mdﬁﬂ 1 &ﬁg‘#&‘gélﬁ ftlllebﬁire air% (reﬁa‘{fr'é 3 98 insolut e fiber. In
anotﬁlblb@ﬁbodlimelanme hieiaerta@rmmd isreeliviear inlseluU]eeft‘tm yinfanpider ¢nsbcahment the
dletgryltf&%f ilessa]; Iac?le{)lﬁg‘g}er o hﬁar@ n‘gg iment, the dw?arycfj '{BL2IYa linear soluble

fiber. Each possibility represents a separate embodiment of the present invention.

In another embodiment, a composition of the present invention comprises a
branched biopolymer, a linear polysaccharide, and an insoluble fiber. In another
embodiment, a composition of the present invention comprises a branched biopolymer, a

polypeptide, and an insoluble fiber. An example of such is a composition comprising
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fiber. Each possibility represents a separate
enbodi nent of the present invention. |In another
WeWelsT¥8ht , a conposition of the present inveP€T/Hi2009/000036

conprises a branched bi opolynmer, a linear

pol ysaccharide, and an insoluble fiber, In another
amylepdotio; arbranched podyspeshiatideskendting BpopmERtEd and gelilpssnan insoluble

c rises br.anched. bi opel iy :
aver BF RN BPRELAL BRI, BpP LIS s AP e
are SRAREI & RERNH GREGk RmBddbnanc hecbmpmisitvacchalid gegsent invention

keratin, a polypeptide; and cell|ul ose, an jnsqlubl
compaiston brached. p@hyymh@edep@ Nneat pplypacqaidep ap a%ﬁ?qogt@i? fiber. An

and | |8 Dn ! b2 lebaHb kDb Sy @ charide;
exam‘ngq '0'% gﬁ% gsﬁ%t oédﬁg&&ggg%@@ﬁ%?%gm@gfo 0sition of thié yee a.n ©
chitifracieat pblyveidrile, aahpelldes, an sanbldtbepoDihenbunelddand linear

poliy

a | inear polysaccharide, and an.insolu fiber.
poly Sty oR SSRGSk AR BB ff V6T AR possvity
repre?igﬂrfé 9 Q&)%Ht@emﬁocﬁﬁﬁﬁﬁmﬁe PRy dxehash.de; chitin, a

near "pol ysacchari de; and cellul ose, an insol uble

Strthﬁr‘%FEro“%sheF branched and |inear polysaccharides and
fibers disclosed herein are suitable as
wel | . Each, possibil| sgnt araken . dients of
U OR SORTHE S SE B SER%EK e mardins of

compYsaicRk Msayeedicigprise « stucairal protedi Trenttsicthal mtotein of methods
solid particul ate ingredients of gg}l osi.tions

and £QMPORAHONSOHPIIE Sesent tRYFREOR 49 ap]pig _ecqﬂewgtg}%ng%\n‘lstmctural

| OB @ el diAd:s 2 | k@B mpri@s PR hilic and
oL gl B N SO A, lppespm i o
hydrppledbéd neesitiness ol erttradt rveidt sthe t hpdreplr wmdl hydephilie regions,

conpris ot h . hydrophilic.and hydr ophobi c residues
respgakNeLy; Wf ?g@ﬁow%ﬁﬂ@tc ¥ HV%%BHB?J%‘%%M hydr ophi | i c

regions, respectively, of the hiaq ically.,active.
or B another TSP, e hion S BRI TORREEL FRefy g, deest 100

kiloc%‘llt\]{)gglgf)gﬁg rI11§ %ﬁ%g%ué oddBhtCR dveraak Nidastat 143t 150 kDa. In another

n anot her enbaodi nent, the average
embbiAtricst, alte dveeszt MBOiskebDieast 200dadt. e anatids seihediment; the average MW

B T L

embSFRRAAE R Y verdgB MV RIA G20 1D R Tn heAakdr ehiHddichimt, the average MW
anot her enbodi nent, the average MNVis_at |east 5

Q
is ath@at 600hklamdh heethendrobidimant, thetfeerage Maels Hilepy 899%%9} another
600 k In ano . € ' h ISt
e 5 e MRS THEL pholy B2 G By oo

MW & Ritwde@ap-11000kkDan ahsthanahbetiment) dei aversge MMWeis between 150-
average MW is between 100-1000_kDa. .l n an

100@iBedimaiether erbosimahgbe pHrage MOV ie @ﬁt%@f}bﬁg[ggo KkBz. In another
emblggiﬁx}ae%ggﬁsrk@?&l%dmnk’ bét%?g‘ggb?@% MM 81 RESWEERmbodiment, the

n anot her e iment, the average MNVis
averd@dé WEWNis HeBvRA0l 00EENO kiDa.diech lpessikiliporkiprasents at fyparate embodiment

of the present invention.

“Structural protein”, in one embodiment, refers to a protein included for the
structure it confers to the matrix carrier composition. In another embodiment, a structural
protein of the present invention lacks therapeutic activity. In another embodiment, the term
refers to a protein that confers structure to a cell, cellular membrane, or extracellular

membrane in vivo. In another embodiment, the structural protein is a fibrous protein. In
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average MNis between 100-600 kDa. Each possibility
represents a separate enbodi nent of the present
WO pp8/8760h. "Structural protein”, in one enbodP@®EHL2009/000036
refers to a protein included for the structure it
confers to the matrix carrier conposition. In another
anotherrbmtiodiereht, the structareluprateip ive eplaraproteine Ip prashes embodiment, the

i nyention, |acks therapeutic actlhVity an .
sy S B 2B AHABENG PRt SRS, Ko, nd
fibrin®éd b UWrtHep ethb@inkent,CAE | sutidtir1BFbEANS, angt other fibrous protein or

extracel l ular menbrane in vivo. In another enbo

VI I peent
sclerqpireteist knaoviuimatheprrbtiach nossibilify ByRsesenisriot@rifie Fﬁgﬂ‘g?q’?éf of the
e oditmsnt, the structural protein is a scleroprotein.
Presepi X EGtNer  enbodi ment, the structural protein is

sel ected fromthe ou onsi sti. | Qyies

e
elasti Qi i Be, ddsBEb&L liket Wil iPr@dnd®ank i Accessjioronhmbers NP_031951,

fibrous protein or scleroprotein k onn jn theﬂ%rqt.1 i kn
NP_786866,7049\ boPFY. Inepotst pngodimeah Ahes Bstisip 4B AR Slgytin known
. th r SR ' .o ; .
e e e

of . el astin protei ar, crihed.. i

oL e FoBE S B BB ERG 080 TS, Shb g grampies o
collaé?ﬁ&%?e%ﬁs intblﬁld@E@w emc_oaa?ﬁyl igm{mynéjdnﬁcamm 60Ld 4anyCOL11A2,

other elastin known in the art, ssj pi Li
COLpARr d5@ht AL S&aids CORBOAI &%455, tcpt@“éﬁ“gséﬁﬁ%m’ COLAAZ,

Enuenti~oR ., -l r i S al d
coLiRAFRHhPRas pALBAAE! COPPEL KoL LR DOIepts LA, o
COLRAQ! Bi dimtlien ebddinten slee enilngelei dny offem eokageh knewodn fiart. Each

OOL14A1, COLI 1A2, A2, COLIIA . COB5AL  COL4AG,

posSIOOiN APTESETT BAEPARIOTRE AESR! SRIe HETAT T S o,
COL18A1, COL12A1, COL19A1, 24A1, CQAAéI' ?ﬂd ) 1 £
cdmathar przhediett. BeiSEHHER Proteinds ketafiggNan;lgugpg examples o

kerat?rté I&?cr)teﬁﬁgl I38a8 1%3@8% I%n%ghgil_naﬁ&; kB3GR PO Reldihy 86 (GenBank

esents a separate & ment of the present

AccdsEid8Nhumibers! PR3, hér0263h oA 12833, 489981 rigepegtivgly. In another

protein is keratin. Non-li.mting.exa f keratin
e, 8 B Sk BT R4 oRBRAE (T o Co PRy Mpresents o

i hd GRaBaAg&Essi on nunbers P05783,

Sepa%%%%%%?ca%fgtd%g, 43790, er espectively. In another

empodi BRIAL Qi Gl Akhd o KeriBlifdbekN PWtiddEen |

PP SHFBLL BB A PR KBl Pin i«
glyceptonth mnposed of theeeppatsaritpolypeptiddsotwo alphamwe fhete, and two gamma

.enbodi nent,, the structyral.,protein is fibrinogen. . .
chaigps,. bl}lp];rgggﬂng §xg{nal|e§,c p t &b n%%aﬁ.pglgb%, g?ta,t ﬁp@%aﬁné{lar Schauns are
descﬂhedz%bépecﬂid, l@’ﬁ_}enB\A& 2 RBAion Wenb&k 2028NH_ POYE79A8WE P02679. In

Cc

arns. Non-limting exanples of the fibrinogen, al pha,
anothet ambaditheghnitie Gbririogsn aiseany other fibrinogen known in the art. Each

possibility represents a separate embodiment of the present invention.

In another embodiment, the Ty of a structural protein of a composition of the
present invention falls within a range of melting temperatures particularly suitable for
compositions of the present invention. In another embodiment, the structural protein has a
T, under 400 °C. BEach possibility represents a separate embodiment of the present

invention.
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described, inter alia, in GenBank Accession nunbers
P02671, P02675, and P02679. |In another enbodi nent, the
WO pWPIOBIdEN i s any ot her fibrinogen known in tPEI/HR2009/000036
Each possibility represents a separate enbodi nent of
the present invention. In another enbodinent, the Tm
Oils aid ail soatimgsur al protein of a conposition of the
present invention falls within a range of nelting

t Pheesodidupaeticydate tphessl off doynpositioad E theoprewﬁw@nﬂ% issuggounded

by, 1rt§)t’hnr%£§g{1 31? %%kﬁpé?cg%; Idﬁg%rsednlﬁ;ar%rr] g%%%ﬁde%%g ﬁ%ﬁlﬁt Jf‘?pwally, the oil

phas®)OR:S hiitibh Yol &RKiBS &RE Ssotld Stass, aingpregriaoati thensolif phztse which is
present invention. O Is an oi | coaglngs The

commaq:d iafuthet @ammgt@:l@g gggq, i pharmace o&p@ﬁg nzllc’uve molecule.

i nvention, nS de $ d I h
e
preseh¥®iof aid Iaddmbﬂal oadmpmlnamteor tompalokints osefigloinc uathng afhige present

sol i d phase, regnates the soli i,S
oo se BBk B b eR g BRBRE i bt e

oil, q?f‘l%?g[ﬂ%ﬂ aﬁlgéﬁc ak |c¥atﬁl%t is %&nﬁ@ée@%‘ n@arﬂﬁ%&" @rﬁlﬁﬁﬁadeﬁ?u@'ﬂy acceptable

or oi I coati ng
oil carritr, i ehichdbe bﬂner mprmnme acefmawdaad/or dispdved dkp @H@ﬁtﬂer can be

th fs
coml?%gtg Hf?lg‘ﬁ:e gtgg 8}" gﬁ Uf‘%{ty QSFE?B? glg o%so {%grrlg%dre{%%ﬂér herein. In another

emb&fhtn'eﬁp)éhed@d'httl}lg JBalike esschilyt 6F pids dnd)'alt 6its. tthahothlireembodiment,

oil, oil layer, oil phase, or coating is conp
the gmatingraf] the o:on@p%‘ﬁ@nn%WtSP% al Pfgﬁr@é%%’%f é%?ﬂaiﬁi oil carrier. In

carrier a
T e
oil ik frﬂiﬁﬂiﬂ@ﬁﬁnﬁtﬁra&i Vpgdﬂaﬂﬂé loils/ Infanb&lpeembédlmeh‘s theagil carrler is sesame

. descrjbed further I n a ot he gl}ment d ¢ the oil
oil Bpaeathey enbediseat ag el STyt 3 oSy, e o
cam@ln A Bi¥ce® 'U?loqﬁ &Bher teﬂl%o&‘lﬁﬁh’t Nfe Q)fﬂ &a{iﬁeﬁﬁn@féﬁﬂg' Pimrose oil. In

conprises a pharmaceutically acceptable oil carrier.
anot]herr emhmtihaenteﬁﬂa@dh auener is sieorwi dil. daanother ¢nabogiment, the oil carrier is

| nb
5L 5y U0 b S SRR R KU o v

cons?s‘ﬂfﬁg it 'E@ﬂ%me bileolNe oif Aimsb& oil Seveffm@nRimiose ollnsitio@ieheit, and sea
mbodi ment , the oil carrier is olive oil | n anqgt her

bucl@hrm) diilmEm enothereerobadimanty theroif earripmimelidesibut isppt A%f%fP an oil
the oil veni [
e PSR s PR Sge e 4P B TRl i i
mari®i oil, lgfapeBeddna, hesdhad oilpapricot 6if nodchdaraiardilemdi c:asteeenl
buckthorn oil. In another enbodi nent, the oil carrier

| S 15 8hRRd@GBJIaRRHt Be 811 QbiRicE Maﬁhhzﬂ@rlgin sedpasdamlin,
olive oil, linseed oil, eveni ng prinrose oil, silicone

ol I[In aﬁ&ﬂelse%% hﬁ’fé '?)11‘Eai‘rier lifa %Bé‘&r oif qﬁ@ﬂétﬁ&*ﬁmbddﬁlﬁent the

oi carrier inc is not"limted to, an oil
il smtiecied fartynatcbholgdmmamngmrrwg embodimmisovibe @i [carier is 2-

OctnyPOdQCa%IOl 'In ce}/tettllg%nheglplréfexlr B‘oﬁmehts, the oil carrier is selected from the

sea

group consisting of a fatty acid ester and a phenylsilicone. In certain more preferred
embodiments, the oil carrier is selected from the group consisting of a phenyltrimethicone,

a diphynyldimethicone, and a poly-methylphenylsiloxane.

In another embodiment, the oil carrier is another suitable oil known in the art. Each

possibility represents a separate embodiment of the present invention.
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marrow oi |, grapeseed oil, hazelnut oil, apricot oil
macadam a oil and castor oil. In another enbodi nent,
WO pwogs163arrier is of animal origin, such as PEHBI2099/000036
In anot her enbodi nent, the oil carrier is a synthetic
oil. In another enbodlnent the oil.carrjer i g
al lootnsther | embasimenty the oFlegongigiseriseie n‘f Snatpgg By(ﬂcf’umn lipids
and/df ?cl)rélr eln ggssﬁ%h@pxtﬁé}egé}ggg ﬁgﬁk te LRbSEIeA OF R Bl%%ent invention.

erre carrier is selected

nsi.stin
oIS AR SRRSE 4P n%?%&%{re‘e’ B GOkl G IR another
embddihﬁelﬁl la edfifds@ion 8f Skd @edset fnventidnheorgpidses tbm&sosmomg oils. In
of a phenyltrlnethlcon a di phynyl di net hi con s T
entips PO, SSORESTIDRA e LG LHEH e G o PR oils. In
anothy eﬁl%gélgﬂselﬁg a]' &{x@fb‘gftﬁﬁrofsﬂlx@ él%&ln? 1rﬁi'ehtldﬁf‘@d’iﬂ;%ﬂ1d%s tn’ﬂ)@e ﬁfah four oils.

represent a Separate odi nent of
In addfiger whﬂmdnhentnﬂ&ndnil phadencampisher mintardi ofevils, sal¢stedofrpm natural

consi st ssentj.ally of naturall i nggl

vegclifmal. BRIOSBaLD PRt prtipeppRgat BB e s af?t jovention.
enbodi ment of fhe present inventi h "Plurali t}/1
oi Insanatlgresrabodimenin Giheit C@%B’&?‘Wé}%ﬁ © {R5e§Rp PG} gomprises a

com dneﬁt ca?gblg%?tﬁﬂulﬁ e PEEBh of %116%9]%3& bil@8ciak V\FHéﬁ 1ngested by a
I nvention conprises three or nore oils.

subjwtlotrh anotheb enibodimient, atheoblrb@mm\ﬂlehng)fcomen@ﬁe@em 011 In another
Inventlon conpri ses .four, or _nore
ervesih MmO e i o T bty B DBk Hypodiment, e
comﬁ(ﬁ{gﬁf issa?@ IR i@t/ Rutindilhing llﬁd%ﬁﬁﬂ)ﬁ%ubeﬁih&dkjmm in the art.
ol

hase conprises a mixture of oils selected
In afiathen mbqginrabnty dhpecartiprisothe dile malifacidotEnypling §ubstance In another
es e h
emof SRR i, SRR HIRAE, HBRnel ¢ AeniaE beprr rom
carrich) EabH FSBIMility F¥HBidnt N Spafatd Sesodim e direpre sena pavbhigono f
stlnulatlng secretion of bile salts or bile acids when

??%@ﬁexblém%oaiﬂ%rﬁcbn dih campéieat oFniedie®nt ,intdheion contains a
e-stimulating conponent is an oil. In ano

Slgnffwbntokmmhw oft ¢ne eromprmant-oxidanss.iKes cxamplsy Sainbuhoge (oblepicha)

! i
oil cgpﬁér}s %Flﬁglj}gﬁ,’gﬁt? é it 19/ “fBé-’[h enetp1 i «{Hﬁﬁdlﬂléntaﬂﬂy other oil

enriééASh dAE Or kitpeAntivxidedtsanhy bé Illsei’n @able lposmﬂuhtyl represents heeparate
carrier is the hile salt/acid stimulating substance.
embpgimenbefibe PEWHYINTENCD- t he bile sal t/acid stinulating

substance is a substance separate fromthe carrier
Eadh apothsi bmbpdynmpﬂ@s@htc@maompaﬁbe SABBATHRM obfhe present

mvegg%&qgﬁ)i}egl‘%(}el %nrhv(glpt 1t?1r£ relaﬂv S%Eg%eﬂleﬁ R aP&Q‘Eure %c@ﬂdllng to some

resen f'ionC
embditnfd ARG cekiPohddt f tie grosenoinventien eohpriex iad@ntponerfdhat has a

exanpl e, sea buckthorn (obl epicha) oi nt ai n
melgigy ﬁ@rﬂp@raiwte ddahtaft ot é?éSbérH?EarIé\% apRiher ﬁmﬁfﬁélt"??é’? the high Tn
comgﬂ{lenq 19?1 cﬁg’é’ro%tng%mu@ c}m%n i GHGHer EnPBEBmeht, AR il carrier is the

-OXI Each possibility represents
highaT$ e@ﬁp@deﬁt In another embodiment, the high-Ty,, component is included in addition

to another oil carrier. A non-limiting example of a high-Ty, oil is jojoba oil. In another
embodiment, the high Ty, oil is any other high melting temperature oil known in the art. In
another embodiment, the high Tr, oil is used as the majority of the oil carrier in the matrix
carrier of the present invention. Each possibility represents a separate embodiment of the

present invention.
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enbodi ment of the present invention. |In another
enbodi nent, the oil conponents of the conpositions of

WO pw8®sENnt i nvention may include an oil w t hPGI/IL2009/000036
relatively high nelting tenperature. According to sone

enbodi nents an_oil conponent of fthe sent invention
copprnaihey embesimshlerft MY QQYYOSItAR| gﬁ?@ SRp rigyeption further

comé{ '3%1 a%f alditibBASbil TohPoneht! ANPrH\GheLHRRH:, ”ﬁl‘i‘imgtcﬁemultlple oil

m conponent 1s a |1quid-at roomtenperature. In
com;ﬁimeﬁ@ejf oenipositmnmbf tltehpresnnt 1mntwre acqosdlng\éo hhtegmeul’wds disclosed
ent rblanot her. enbodi nen

herelg GRBSHE B SrEHEE G S8 RESUAER ol 0 HHGERBIS gl (0 competitve

adsox“p@i%h' &id: rrﬁnﬁﬁ’ih‘tlbh naft {HROAEX AW, The aetth gAddifibeall oil Somponent”
Jojoba oil. In another enbodi nent, the high Tmoil is

encoppysses hear ofli gh misttwrengf tailspeasaiescaibes) |clsenBaRe iharaithen another
embcecﬁ@e%{%? Ino? %%{ne{e ﬁlengé]&moﬁalﬂ eOlf”Cg?lﬁg-Hgan 1E 6hc’veu§ﬁ d Iﬁ‘sanother

oIl “carrier 1n trix carrie
emb&fimbhe ther sib&iitier i vastheoduitabla il knossiibithd 4ry. In apotéseembodlment

a_separate enbodi ment of the present ipvention., .n
e e S sompon caies 1 Brmobvt) BHSopoRgil reresens o
sepa&'ﬁ&?‘rﬁ%d@@ﬂt@%{%\e%é&ﬁ gﬂ}éfm&ﬂ) nprises an additional oil

ereln m xi ng of rrultlple oi |
nt s f oNpPos| HE] ded in th
Fiths pRorfRTRak Hi20gealy L8, PRESET: ropErK iBluded in e
addlﬁ&ﬂafl oAl Qxefﬂuﬂ'greobf 814 fmﬁlﬁgabf i tthe firsdfaddaat Dll )or mlxture of oils. In
structure, due to conpetitive adsorption,

anothirnembedimient BF RiplograBE WHEF gy oleth B (P dacomtingd with an
antid¥ida ?%EP% @gé ﬁr vﬁ (ﬁsﬁiﬁﬁmﬁﬁl &l br &lfxtﬂi?e % B8 prfor@b héding to the

as descr erein. In another erbodi nent

solid pteis@iHack pogsibélityaépresemtsaadstiphiatnethbasiimeriodplemenasenit invention.
olive oil. In another enbodinent, the oil carrier is
anpt hasthstlicindblignedt,| thenadsitidnal tofle odlr br niirtuanef hels has a higher

enbodi nent, the additi onal ojl, conpo ent cO | ses
viscesiiyithad @amst-aéa%%eg@mme. qfpils dFBeURK *aocﬁ@ﬁ% SpOuL wishing

! £ R anRgier ity oil or oil
to b@ﬁj@&ﬁi %Q{xy Rléhﬁrl IﬁC}Fogl cgf f’f;yﬁig’h glg “Sr ot ei ng or Vésé:g?llydm ool
mlxﬂuﬁe iancthisd ethge nertables askdf-videring @i Iselforganjcetioe off sougtare due to
tead of .in the fijrst_-add or m
comp iR RO B BB B 160 b1 5: STy Eabt PoStviRly Bpresonss o
SRLAIARN S 1RO FRIse@AnWintibnan ant i oxi dant and oi |
Sepa%{tﬁ |Brlst naddedﬁ?rs ad%ll tnllo%al oil or mxture of oils)

Pr i ran%ﬁlef"%ﬁib%gnﬁ&tt hemg@ix gorﬁﬁ@s?ﬁ‘on BaGRe RR&EhDIidvehdon further

represents a separate embodi nent of the present
compfiy&rﬁ thindl. oil or aniztune of eithddi anetiter enthediznefui.t the rikird @il component

comglplﬁ%s?e{nepg;gét lEli ﬁf ?1%[1&1%1%% h dglperg?ﬁtﬂg rthlfcihmggélphér%etnl? %nsegﬂﬁe oil. In

anotBBPAdbOEREnt, \f‘ﬁet et 01Wc§1'ﬁ¥)6}93nt & Sptie wodatly otlrighoitreiar ie art. In
or mechani sm of action he use of a higher. viscosity

anothet embodiident, the third oil, oil or mixture of oils has a higher viscosity than the

additional oil or mixture of oils. Each possibility represents a separate embodiment of the

present invention.

In another embodiment, a highly penetrative oil carrier is included in the outer oil or
mixture of oils. Non-limiting examples of highly penetrative oils are sesame oil, tea tree

(Melaleuca) oil, lavender oil, almond oil, and grape seed oil. In another embodiment, the
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m xture at this stage enables self-ordering or
sel f-organi zation of structure due to conpetitive

W aWaogitesbn and m nim zati on of the free ener gRCI/HR009/000036
possibility represents a separate enbodi nent of the
present invention. |In angther enbodi a matrix

! t,
highlycpenstrefive oih catier Reomaieseificianh FaRPOE S Srhsfnges gl theblood.
a third oil j P45, hhekeRgaodi nent
Each ]?(?‘?élbflf‘lt?'rr%pr i JEscaorg § %ﬁ%%ﬁ’gﬂn%%rﬁggg{é a%ﬁéggn{?loii dant. In
apot her enbodi ment , t hird.all : ool h
o et TRt b B e b i o FRARARE Hcch SoREOANT of the
presex?cni%‘i/&ﬁfonsfﬂrﬂh@lbb@n lides lenpisimiaceutiballyapéceplableawe.iBire term "wax"
embodi ment, the third oil, oil or mxture gfopngl lﬁ hasVe sible
meansa fipgplhic ompeEIds WhichdnsqlkkatApMIFBRGANE (200 C)nT iR glever
/RL Qi s 4 Pial RREGEA to 30 °C, which
solid gy siipasi o P RETsH e chting BORESFEbaicFURARALRE to 30 °C, whic
may db MeoteC. Byhbriiiiyg trenetx & iheeliqiid stagg (meliing)s it is possible to
included in the outer oil or,mxture of. oils.
rendengi FRGHPIe] WP BRL@TSF I igh g, TBHR ok PpTOoRPisfly hgmogeneous
mixtu?%,s B & | rendrfigt BRE tédvBiahedICa) thé | midtaeenslefoori | temperature,
al’mond oi |, and grape seed oil. In another enbodi nent,
recrysthidibatiyinl of the ek imthevadls oif thecmpstiiers phiaigd ekheaves ’@Iagﬁ’ﬁ a natural

ransport. of the substanc ' : d
wax, BEGRRRI eGF plg 2 SR PR h by WS AR 5 Bl o prepase
by edMrfRA0bn oTVeRiyORkid hid anhpeshamilodhicieOther auitattle iwaxes include

conposition or pharnmaceutical conpositjon o

f. the e

petrolenas wakes suebrasi dparpifin wex- Bbﬁ&ﬂlh%re%n@db[ﬂﬁﬁ‘tngtee\y?’f é?ﬂbfl&?es the

.accept abl e o | ! n ihd idfl Grax facilitates
matr§oRERER FoRphlin. IF ahplhG} eaER Ing thdBner sy,
formMidnlofon 1aBlee othintgsthe inthtiix qarrier corapepitiant. Eeelnpessitilityi rapresents

a nelting point of greater.than or equal to 30 C
a sepafstccmpRympR ﬁlqlﬁe%’?bmfy@.m%’y bringing the wax to the

liquid state (nelting), it is possible to render it
Pharmapeutical caimpesitiens oi [ s present and to forma

m croscopi cal I y honbgeneous m xture, but on returnpi rI1r<1; .

t Hin tamoper acmbediofent, hghari esané HCREIM PIoMdes af | PR Maceutical

recrystallization of th ' LS .
comfyR bG8 Bl ol B Dbl 10 o byrophotic
surfaB¥ a5 6in HBLSz8\80¢he Banvwpurtibissiiy Between ia 10D antometersy indhiimate non-

or a synthetic wax prepared by esterificatjon &Ba biologicall
covaieat espogietion @ith aebiPRAIEHEATRPTAIREHBPLY saee e ﬁﬁ“f A0 08I
activ\é\ﬁa)ﬂgtﬁié]'t ﬂr&!ge%%ﬁ% ggﬁ-%%ﬁéﬁﬁ RRePHCthe Fanépapidled dddtheaiopolymer;

Iment, the wax stabilizes the matrix )
whet@af thi @fatee fpart byt ndnopantiotehgriopetndi, aadbiolagieally active protein
inclusion of wax facilitates formation. of. gt :
or peRsise df ﬁmﬁ@d@eﬁedﬁﬁqrﬁqu upmersed or SBWSBQ?%? in O(HI q% g@ﬁt!h&t embodiment,
the 1918@&&%1&!&5% ?)Pétaﬁe&t SepRids 6P MHoal@vABRBH kfihtd ad théidrydrophobic

present”invention. Pharmaceutical conpositions
surfaces of the nanoparticles and the hydrophilic surfaces of the biopolymer. In another

embodiment, the biologically active protein or peptide is also non-covalently attached to
hydrophobic surfaces of the biopolymer. In another embodiment, the particle size of the
pharmaceutical composition following its formation, but prior to ingestion is between 100-
500,000 nm. In another embodiment, the particle size is between 100-50,000 nm. In another
embodiment, the particle size is between 100-5000 nm. Each possibility represents a

separate embodiment of the present invention.
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I n anot her enbodi nent, the present invention provides
a pharmaceutical conposition conprising: (a)

W PWP1G8603 ogi cal | y i nert nanoparticl es havi ng BCT/IL2009/000036
hydr ophobi ¢ surface, wherein the size of the
nanoparticles is between 1-100 nanoneters, in intimte .
noferowal eampaassiscohrhamagsutical cpmppyigne Of dBHPIEEHH Jrygntion,

ol ysacchari de; a ) 10l Qgi Ct, t €inN anoth
namefl AR hoR BB Y Meth 1 AlPadReRraipohttaBER! Sl another
embodaRGRARE bl lphasesithé hetrbi @pddryorppsitine ceinprisdser phatatityxof oils. In

formed by the nanoparticles,, biapalyner, d C
anothit oprabedibenty e i SPERSr VS Ogeﬁﬁy deriulely mgiey containing:

| : ‘%HE% r ER05dpeptidei ik -nok In@BAhAER5% of the

Iwnq%%%%%#ﬁ@%#?b e %?%PgéPigﬁﬁy actPngprggin or peptide
overallsweight-afahatenpositiat. Facthpasstbility hepresediscpisopriate eubadipery of the

of . the, nanoparticles and the hydrophilic surfaces of
presephi@VERt¥ol yner. 1 n anot her enbodi nent, the

bi ol ogi cally active protein or. peptide.is.a _

nd#- @@@mrm@gﬂl@?@ta&?ealafr@-m?ﬁﬁﬁ% S, b g@gsto%?th?rhbey non
coval%*gp F(ﬁ‘!:é/smfﬁ -anbthef @&%Bﬁheﬁﬂ%@ﬁdﬁ? Q}@'ishihgI Qo PRI dudl ebyshmetheory or

0 e pharmaceutical conposition following its .
mechanistBbf artiomuthepnomeovatent Hgesss ibetwden et saseppnenis- of the matrix

500, 000 I n_apot her enbod] ment, .t t [
ot B0 R ahB8 RIRIOLIET e g o
mixeA3bddiltdr CasSdABrib&l RQEMERanbHr 5RBOdintent, HAE hoposwildnt iorbys cause

represents a separate enbodi ment of the present .
the ranvparticles. Mapolymst,candppietain/golypensidier Wagﬁﬂjt AR gptimate mixture. In
co sijtions.of t [ [ I
ot TRIRHH NS 0% i RORRRLIn YR O xRV ke e, s
possiBEP rd}RERUS 2 JeParaiRainitaxdireeti of thegmésent ingergion. phase of
the matrix carrier conposition conprises a plurality
of [ObhSther BmBBAIRSE, BEDRALPRTtl-Hitwipaeabproedn/pejtglt cafplex is
the particulate matter containing; . nanoparticles, . .the .
dispdsedpwlithimethe calnphashef heomattix GXMRRSHiany &0 pROtHEH: epsimet, the o
t han 25% of .t he;oyer ] d j+{3k O
e e e
matrih@oRbesieeh. ABVEdvided. hek¢inatiet heserg minvetivanprovides compositions

matri x-carrier conposition is hel.d together_.b . .
whergish S apBeRari et SBOP TSGR PGB HERLIE Wr%{‘h gupatrix that is
impr‘é%r?a?%cf‘n gn(? %891%(1)&83 NG rB¥ndaYby RROBY MasdTeeRBNbcHEMbAfty represents a

oval ent faorces between the conponents
sepafife ¢hbodinient of the positinwentienabl e the matri x

conposition to self assenbl e when the conponents are
Protdins€shd Q@8ifeptideasuitlsisic rasbadiveeagents il mosupositions of the present
_enbodi nent, the non-coval ent forces cause the
inventipBparti cl es, bi opol yner, and protein/ pol ypeptide to
forman intimate nmxture. I n another enbodi mentf t he .
mat'Piotein onpertideiharing tharanentic asid e etsaised hprgmy, ggfers to a protein or
sfructure. Each. . . .
peptbci?btg%ti elzéﬁ;{lts oafzﬁ}nttpg 8%? {é@g %lﬁ tﬂ?{eﬁ{l}%%l? zrg Q 8biet IR RéPiRreof. In cert'au.n
preferred embodiments, the term encompasses proteins and peptides known to be exhibit

biological activity generally, not limited to their formulation in compositions of the present
invention. In another embodiment, the biologically active protein or peptide is a
glycoprotein or glycosylated protein. In another embodiment, the protein or peptide is non-

glycosylated. In another embodiment, the protein or peptide is any other type of protein or

30



10

15

20

25

30

I n anot her enbodi nent, the

nanoparti cl e- bi opol yner - protei n/ pepti de conplex is
WerWpEsHal within the oil phase of the matrix PCT/IL2009/000036

conposition. In another enbodi nent, the oil phase is

i npregnated with the

peptldmhmyar ini the ertbEegfopgsyiility renresent sy pPRtHEs ephpdimentpf thygresent
inve 8 rix conmposition. As provided herein, the present
1’lﬂ{}entlon provi des conp05|t|ons wherein the

napoparticl es, ra
P ol i S B e PR PP PO R .
anotl}%i/ eld®8dRhdnt, PhaaRe- 1OEal@ilbdaR§1$§ D)t }h eeghes embsdlalent the MW is
separat e enbodi ment of the present |nv§nt|on

undeafidl KPel Ypwthied esnbodimersi be M Waistynder 8¢ sfies Iy ﬁnOt &' hbdiment,
the I\E@\’T Sidk! 2 flﬂfat Ih NG oRlef Bbdi rH‘lé ‘fWW Brei®l BoQDa. In another

erapeutic ac as used herein,
embdd@thétSthe MW Ry @idet 50 &Dap apamamertdnﬂiodanentbthes\mm widey45 kDa.

i ant)&%;@p%%pé N SREL ik Rorb et PuPafheh LBl i uncer
35 kDA, %%h B i, cfa%@%htdﬁé MW%ﬂHQf Nexex h Rhdthbi @he@iigsht, the MW

act|V| not limted to their fornulation
is urider czom;m. Ini mshm emh@dlmems ghe MW énunder. 20 kDgn diagl rpossibility
enbodi nent , e..bi o* actiue protein or peptide

represgntya @‘?R?&S?)?IB %‘iilﬁlea 85@%&%&”&8 ‘BFotein. 1n anot her

nbod t, th
TireHHeRE PGPt MY 6 0 ploEiiay apEREn] & iRy ae is ove
100 RHRSH d¥Rfr AniBHRE: e rmwossl (i) 50UV, Mnt dhBtRf TembE@ﬁa{knt the

pOSSI y represents a separate embodi nent of
MW pis eK0@r4000nkidait Iro anotiiére embodimehtarthavdiBhis (IQWOB@ ktD?e In another

bi_ol
e BSR4 L s bR SR et o0 s,
In an%?%g @in%saﬁnent hﬁe M]‘Wi i§ 1009800 ROa.KPanothsr aﬂmdmrem the MW is 100-

di nent, MNVis under 80 kDa. I n anot her
800 &DboHi mErher etmleodwmnts then¥BY 170 0RER0 Kie- dAcnRdhter embodiment, the

MWeﬁbg@(}-ﬁ@(ﬂtk,Dat ha hgr o) g({lrnggt, tt% MW‘ 'Smﬂqu%O kDa. In another

_ MUTS th I n anot her
embSATRREH, FRITVLW iH 0G0 BDudehothbr mdlmanaﬁmmv is 100-300 kDa. In

enbodi t, t MV
oGS T L WS oS 40, kDR RS e o s 10-150
kDa. E%%gb pn:emb{)ﬁ&eﬁ%‘vl {hé B‘lﬁ g z{"c@@e ﬂlrﬁtegﬂ g% |'i)§¥)t1de is a synthetic
poly@igboffimietvn drivaribiie MW ﬂideh pmlbkli’_ba refEesshtsposspptstd greBodiment of

represents a separate enbodi nent of the present
the prespEHVEHIOY n anot her embodi nent, the MW of the

bi ol ogi cal | t t i de i
(Dds %watyh%‘ém;ﬁ@@é%éﬁi B BB 9800 e of

moleacrl.rl,gar &%r n%lﬁ?@ﬁfhg%? %réﬂé%%gfbol?ﬁtr%nﬁtﬂboﬂiﬁ%ﬁﬁﬁs of the

present invention. For example, 1nsu11n (MW 5,808); Ribonuclease (MW 14,000); and
deoxyribonuclease (MW more than 30,000 daltons) have been utilized.

In another embodiment, the biologically active protein or peptide is selected from
the group consisting of a growth factor, a cytokine, a peptide hormone, an analgesic
peptide, an enzyme, a small peptide, a blood coagulating factor peptide, and a peptide
neurotransmitter. In another embodiment, the biologically active protein or peptide is a

synthetic polymer. In another embodiment, the protein or peptide is any other type of
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enbodi nent, the MWis 100-2000 kDa. In another
enbodi nent, the MWis 100-1500 kDa. | n another
Wepi9shsT¥dht, the MW is 100-1000 kDa. | n anot hePCT/IL2009/000036
enbodi nent, the MWis 100- 800 kDa. In another
enbodi nent, the MNVis_100-700 kDa. I|n another, ..
biologivhltdiantivet pratéie MADEEHidE0BR®OD IRhe arty Facht prspibility represents a
enbodi nent e _MNJ - 500 kDa. In another
Separ@%&ﬂ%_oﬁ‘gﬁﬁ,t O%ﬂlg PRRRF I!lt;in%%gl-o 00 kDa. In another
ciBaphEntoIBe R T0E S0 ot E PR giep e s o growth facor.
Non—ﬁg%ﬁ%? SeRiples SeoWMN Sacldl9 ddPlateldt-detivedapoiiiie factor (PDGE), stem
enbodi nment’, the bi ol ogi cal‘la%kact [ v&}é)r otein, or, pegtéglﬁ
cell growdh Syatoh (3G, pebstaesite arovitik fsion GTOK)atiaasioE g SieRdh factor
ossibilityc.repr ts. ' br&ladi BSowth fact
crof g ol iR R s R P LB REGTE Horh vt factr
(FGRCHRsBiRliR Bowah daqep{liGIgsinodnothey anibetiimait, tho | gsewthafactor is
wei ghts can be successfully mcoEg%g{lat edl?#.Pto mat rti X ate
any Qtherr Yo o dHPWH) factom Kngpmy ’Fi‘ethﬁraé% iPRYRM POIFPIESS @ separ
I ' ' 2. 808); Ri bonucl ease (MW 14, 000);
embo%%%e%&%ﬁ%%ﬁt%é% (MN nore than 30,000 daltons)
have_ been ut. |4 . . grbody t ide i kine.
bi %lbq%geél ?I?boélcl:%%\g/{é t%epgfbg(?%%&glﬁl peth ?ﬂég@ﬁs OISEFIZ((I:teelg & oylokine

NondinGfihg beargpled pf cyrokingd hregunior acgosistfictéra ditenferon, and interleukin.
cyt oki ne, epti de hor.none, _.an anal i.C tide

In anshey bRt he GESKIAS o8 5 RE G GRTANTAEaVit bt bt Each
poss%ﬁ@ggiéﬁn%sr??ﬁ%tsﬁgﬁg@g ogidgg lt%ﬂlﬁ'}ﬁé@eﬁiiﬁfzen’doﬁ. anot her

y active protein or peptide

Is.a syntheti e 2 1d | ide i BBematopoieti

or B i BRI bold RIS pRApRE Bthide id P Rematopoietic
factoC NowSirpitia eéxamplespep hetatopoietin factotshareaerythrépaietin, granulocyte

possibility represents a se ahrate nbo imfnl oif t he h
colopy-giraplating fasiar grnv %ytgﬁggq;&) 8RG8 S HELY ating Tactor, macrophage
colo@-%ﬁgf-aﬁﬁ% lfé/cltﬁcﬁﬂdvﬁ]r&ﬁ%ﬁi&in‘? tn RERthEH Bmbsdihedt, AWé Mematopoietic

actor. n-Trmting exanples of growh factors are

factopliais) eherdgpé viitbngptopai¢tid factooknqvrDERthe agt Baphqssibility represents

growt h_factor CF), hepataocyte growth factor (HGH),
aseﬁ@%ﬁ?f“@?‘l%ﬂ?ﬂt %étgﬁpg?s‘?"gé‘? 1%?2{'@:), nerve growth factor

(NGF), epidermal growh factor (EGF), .fibrobl ast )

G Skiethrcrgrodpeh (MedpioBRDN PTFTRRIY Byt R gmone. Non
imif EIRRAESTRRL lutdifiSing ' IMnBné-BeléaRing Bordtiyie (LH-
11m1tg1§%(13§é%a1?%}gseﬂg? E%[?%Wt h fggﬁr I?néwnmlgn t hen'ar_t . Enagch °
RH)pahgiobbpintryleasipg esamnose a(BPar soneatesitfiel piliHtaryfgropgh hormone,

present invention., In an enbodi 1L
prolfiigs sersiRroreliep BB ol D BRI bimiPe pormone (MUSHD,
thyrye!bﬁkﬂdndﬂgn ChofBAP| GBI RidiAkinge hoamend U(TH), nédticisistimulating
actor, interferon, and interleukin. |In _another
horreortso@iSEBNVasopteesiny@kee, aicignip, pardiyreifhorgene (R ), pducagon,
gastﬁﬂ,owcrelztpn, tpg%cr%(r)%}fmi%?%Holecystokinin, angiotensin, human placenta lactogen,
human chorionic gonadotropin (HCG), cerulean, motilin, glucose-dependent insulinotropic
polypeptide (GIP), and glucagon-like peptide-1 (GLP-1). In another embodiment, the
peptide hormone is any other type of peptide hormone known in the art. Each possibility

represents a separate embodiment of the present invention.

In another embodiment, the biologically active peptide is an analgesic peptide. Non-

limiting examples of analgesic peptides are enkephalin, endorphin, dynorphin, kyotorphin.
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possibility represents a separate enbodi nent of the
present invention. In another enbodi nent, the
WRRwWPHgIodh! | y active protein or peptide is a PCI/IL2009/000036
hemat opoi etic factor. Non-limting exanples of
hemat opoi etic factors are erythropoietin, nul ocyt
In anothlenﬁxylggdlmmt, aﬁlnq mlge@@tp@pudegwamw tt@en%ﬂna sy ee tide known

in the adlf %h Q{J?s * ﬁx@s &fpézrg%ﬁm it of the Ilaresent I1’]nvent10n.

opoi et
ot her, enbodi.men tQr n
ot ee}nof% Smhpdin ttBﬁE) oé?glga tya %vg rc?}tg{m st ?n:qzmg %ﬁs provided
hereiE2ESMPOTSIHRI dfi the FrefRhe sBRhSoR eﬁﬁﬂareﬁtﬁnmﬂea meministtred while
the present invention. In another enmbodinent,

reta1mn@a@@n¢ﬁnan§/fr@fmom\p§ thednyatalgtig gctlgltpgéﬂpql THRS Wﬁes of enzymes

1.0 Le e e
are ]ﬁ&??s& E}I\gas%gsuﬁ%ér?g@n ecﬁ rrf?{ltg%sgdﬁ)g ég&n%ﬁ%@ ( ssﬂ}é_@lasmmogen activator
(TP A hydpatdotdise)-itadlilecia] agl byt eieby'l'dib&enasen fatapsthat empodiment, the

enzygllg:i;;},lt@,sg tsqg {yg%Nt pgg{nglr %pr 01%%}4')1%&11 possibility represents a separate

emb WStPéE%%@gﬂlﬁgr Egggo?'(le'SI(—DNBl_? ut ei ni zi ng hor none
?2 aonot elrleI oamt%ﬂt b %‘idl@% ﬂgf g@lﬁegﬁg is aV ﬁ&ﬁgtrrz?rﬁﬁhﬂer Non-

calcitoni n, par none
11m1tﬁigl@<ag@llhs cﬁ@ﬁpﬁddmeu&&mnemmus mar\mrrd)@xlynnmtrotensm bradykinin, and
chol ecyst oki ni1 gl ot ensnﬂ nq g enta | act :ﬂ% ¢ of
substgnefant-cHBr AR SBIPRABIGpith TAnIBI e n, o 119 n)YPe
Geprebonbepbdpdutd éihﬁ’adlment of the
neur R R AR e E*;;SE“%F%E%‘&%& cpolepertiga
presaltr‘ﬂmd:ntlmmt the peptide hornone is any other type of
peptide hornmone known in the art. Each possibilit
r el egelhts embodinanat thee hivbafiicatlyt adivet peotgin eayepeptide is an anti-
i nvention. In another enbodi nent, the biologically
Coagﬁl?ﬂlfp@tﬁépti de is an anal gesic pepti de. Nonlimting

exanpl es of anal gesic tides are enke haI|n
enlfoppther, crahosbimpn fhe h%y@xg&aﬁwtwen Pepifieniaran dntibody. In another
! Bedi nfexpeh@am bod
ennGIRLI T T BEEARERROS oSt SRBRIfmOlnitots
is ad epti-es@ot edosie fatat (é’bﬁ?ifbmﬂlbn'dylt Aofi-TINTe aptilesiest are commercially
I nvention not her di ment .. the | 0gi ca me
availgble; \?@dpﬂ%:th{f{]en IXHﬂabsnzy erﬂgpt'gg, 0GR, eé‘%ﬁlorﬁgﬁnﬁ{) In another

embS&H%g’c:’ ;t‘gls ORELALy §shﬁ1yp 5@1@1‘3 At TN Bhtiydy Shdneire fheyaresin another

mnistered while retalnlng a Significant
embﬁdlmdnt Oltheofantlh@lyr ig aaalryzt i eareisegmbrygnic Narfigenn{¢Efy In another
nmes ar.e DNase R aS X
embai;l g% 5 8&?.1% 8var%a:ns g%llg%gfna Hﬁ’tﬁ%e?l t‘lﬁZS In another

emb@@ﬁﬁe\ﬁ@ttﬁé ahtlRRly: is ABP Bt1RG i ebedy Kalihg ﬂfempeutlaachwty known in the
pyruvat e dehydrogenase. |n anogther enbodi nent, the

art. Bashypessibiitnrapresenie p seRAsale Srmbedizent ok He RFFSPR IPYRAtGRY |
Each possibility represents a separate enbodi nent of
t hén yanmhe]nembmﬂlmnm dre. blpwgmaﬂy lelivesparside A AR anibady fragment. In

anotﬁﬁrg aI l haece{nltl\éod}p ﬁgftgrlngrﬁ it 3n &c l}lealéﬁl%h{ qﬂ%ﬂ&tﬁéleémbodlment, the

antibody fragment is a Fab fragment. In another embodiment, the antibody fragment is a

light chain. In another embodiment, the antibody fragment is a heavy chain. In another
embodiment, the antibody fragment is any other type of antibody fragment known in the
art. In another embodiment, the antibody fragment is a fragment of an anti-TNF antibody.

In another embodiment, the antibody fragment is a fragment of any other antibody having
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exanpl es of peptide neurotransmtters are bonbesin,
neur ot ensi n, bradykinin, and substance P. In another
Wepwadsteeht , t he neurotransmitter i s any ot herP€l/P20¢000036
neurotransmtter known in the art. Each possibility
represents a separate enbodi nent of the present . £
therapentie aetivify, knowmHolhaaFt. BAdhoRRspbHity TeRTEseBisq Fgpaly pybodiment o
q active pr: ot ein or peptide is an anti coagul ant
e PISYSOE Y& anot her embodi ment, the biol ogi cal |y

active peptide is an.antib r..€ j .

© e caPEaho e R BREREY sl RRgee R e SRR B ngated to
a phafiRQAtieR Hoent e a@stbdreathydinsentnthaphirnacenticah egendss s cytokine. In

factor (TNF) antibody. Anti-TNF antibodies are .
anothenembedimant, Jheatarmagshiicahagent i GRBINRRF SR g BiIqRnecrosis factor
(TNFSEI*gcgcefn? by Eafug r eﬁgﬁi@ggﬁ LSRRG E Bt AN RAL I Y@ mor necrosis factor

I'iren e an y i's any other anti-TNF =
(TNF3ptdtéiadin eotwn eindotiineenarthe phanmaceutibaragentiis diradinactive krgtope. In

B R e
the £ 2B b S hefr th@%ti%%u ﬂ%{xﬂﬁée@mod'gém Nonjugh® exhibits

anti body 1s any othér anti y having therapeutic
activiay hizaingtyvitah avfiaction. {inencther enfhodimerss thetsintibedy-pgsmacayical agent

.a separ,at e enbodi nen f.th Fes ' H:
coni b BB BT byl B BEPRS Al 2 s
embdiin&ttidriRINeldndeiveRtion. | N _anot her enbodi nent, the

anti body fragnment is an Fc fragment. |In another

enpodi BA em nﬁﬁm@ﬂ@, RO @iblégié’tﬂl?ﬁﬁﬁtivieslgéptiﬁaﬁs fahagnidotly fragment
I n"anot her enbodi nent, the antibody fragnent is a
conjugagidtto alphbmmadenticahogdndr enbodi nent, the anti body
fragnment is a heavy chain. In another enbodi nent, the
anin fdyerfendgdinent] theanglogichldy actiysepaptidans stletgd from the group
fragment known in the, art..In another ,enbodi -1 he .
consigfing ISR e POy BHERT 5P Vit PR ComintAncgarive
tumoi r}{elglk?)ggyfacﬂo? t(@‘ﬂl?t) hesteRMRAfTBAlphbh ert@férbRoety, intagirenizamma,
Is a o

ragnen any ot her anti body havi ngt herapeutic
and acanitiviutnor nacweis frctar{@NED entitedh possi bility represents
a separate enbodi ment of the present invention. In
anhi nerthendndstidiveedt, thetsologiohltyy pativel protednt Py pesisigtis adDNase. The

e S Ak A el AL RSEU SRR, Dl e
phosgb{&ﬁ?été}%ses'%gaﬂ%h 8y dBRRAG pEBYeoxyiorRORIIREE ititb ¢adividual 3' or

gent 1s a m nant - negative tunor necrosis, factor

5'-phospliEte pleokwiueleotidesamot hedrolymisoaf msaxyribgracleic acid (DNA). Non-

.. phar maceut i agent.\i.s g . r ) set forth ;

G

GenBSGOA cédssidn NaehBas PV 601 H00SN C A A2 380 183V Z 89rrmd i MR 11506 72. In
t he pharnmaceutical agent is anﬁ/ ot her phar ceutﬁc%l ey

anotheyeernbodimgnt, ithe DNase 1s any other DNase known in the art. Each possibility

represents a separate embodiment of the present invention.

In another embodiment, the biologically active protein or peptide is an RNase. The
term includes endoribonucleases and exoribonucleases. RNases are enzymes capable of
degrading poly-RNA. Non-limiting examples of RNases are RNase A, RNase H, RNase I,
RNase III, RNase L, RNase P, RNase PhyM, RNase T1, RNase T2, RNase U2, RNase V1,
RNase V, PNPase, RNase PH, RNasell, RNase R, RNase D, RNase T, oligoribonuclease,

exoribonuclease I, and exoribonuclease II. In another embodiment, RNase is administered
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the art. In another enbodi nent, the
ant i body- phar naceuti cal agent conjugate exhibits
W@zap$1e§3 agai nst viral infection. In another PCT/IL2009/000036
enbodi nent, the anti body-pharnaceuti cal agent
conj ugat e exhlblts activity against bacteri al
togetharfwith ianrantiEeddanso Eagth ppssibylity sispres@ls & sepajsapmpediment of the

odi.nent of the present invention. In another
prese%ﬁt%& UBnt , the b| ol ogi cal ly active pepti de is an

ant i bo t
<0k o LA R SRR R PSR iy ot
hormBﬁePtPhﬁﬁaﬂy r§RIERd8fbnk ﬁ@@bélb@e@ﬂe hprieares tygticatly 1@ﬂ amino acids in
cal C|ton|n hropoietin, pitujtary growh
length, skondtedh iy - ihég%wh% admvpmﬁlés(@%teﬂ% bt}lltfef?r\g)angso and is also
(I?[%l Sk oé{pl%t%{rog Oﬁl@g %Wf 6 ﬁﬁf?{héot%gaﬁaples of pituitary growth

and a tunor necrosi's factor
horm6i{é\i|:)ar@@&ﬂ lf@ldly inl GeaBaﬁlheﬁcoesdmﬂmmmhers NN 000515, NM 022559,

NM _Blg:? jlﬁ%g Iﬁfl}{I %imw%ﬁn f& F‘g‘g L et;&ghment% pltultary growth
hormoae qg f)%&g Fﬁ'ﬁp gﬁﬁﬁ@;ﬁ gomaﬁ&%cﬁfeekﬁm@ﬁ AR othee &1t £ FASKE Dossibility

capa pol ydeoxyri bonucleic acid into
reprekeimds ¥ sepasdte ahbmdlnfcht piftbs prea¢ns inksolighucl eot i des on
hydrol ysis of deoxyribonucleic acid (DNA). Nonlimting
exRnglotifer eindoNasentatle Wdlagially Bitisepiolsin andeptidst isi Gepaxone™.

oSt IS St 0 S BECECE 0, IS 1
treatﬁgﬁ)tt cﬁﬁﬁulﬁp‘féosgleﬁ'ﬁsrg It Ed?ﬁls%esyhﬁleﬁa YoBikelof Mﬁlﬁng TOWRine, L-

possi bili ty repr esents
lutaanbtadldnamlt Lajrotine witle sk yerapy erldrofiaction stnQ)il‘E]e r0. 427 0.095, and

nbodi nent he bi ol o ac
055§ TG0 nd 55 20% Bk o 25 HE RO, BhchE Tl ion
Co (ﬁ%ﬁ’x@f bongehs@nest FMBSES 401 mgemZycstmamﬂabl whivh increases BBB
degradi ng poly-RNA. Non-limting exanpl esB Sl
pernenkliANgopaone Rl wellknmig sethe apngiskss desert @%afgge{amp e, in Jacobs

L o8 e SR S BB R P P 20

19948Nq15 earddthdrNa@Bodidieat, i Gor cdmpusitionase, the xesdno nugértms ecomprises

I T TEE SN TR T

possﬁfillﬁtg Q}%‘E&h@ 4 ée&)){ra'iee&ﬁﬁo?ﬁxﬂglﬁ o ket mveatadi ment  of

ent 1 nvention. In another enbodi nent, the

8%?%10&@ | Léw@%hi‘g}{«%l&mtg% efn@logwt ﬁ?ﬁ%&t@n%n of%h{ Wt JeYtide is an
apolﬁﬁbiﬂ@éiﬁ tA-deningstivoieptidé. )Apcﬂ@bbmtel@ A-h mmrrr@tla @cﬂtgdqs rare well known
i tl(@am,e?ndogr%ﬁqestaﬁ?‘geés for, e, Bridh s SaFC ovi dRpliggpigfein A
mlm%f gah 1@51?}7 Iﬁ)‘? ie@qvgs%ﬁﬁa?no‘ﬁf i Ay pbichblebtefbl&rRNBhE Ssickle cell
disease. Czrculatzon 107 2337-41, 2003). A non-limiting example of an apolipoprotein A-1
mimetic peptide is L-4F. Structures of additional apolipoprotein A-1 mimetic peptide are
depicted in Figure 14. In another embodiment, the apolipoprotein A-1 mimetic peptide is
any other apolipoprotein A-1 mimetic peptide known in the art. Each apolipoprotein A-1

mimetic peptide represents a separate embodiment of the present invention.

In another embodiment, the biologically active protein or peptide is rituximab.

Rituximab (Rituxan®) is a therapy that selectively targets CD20-positive B-cells. Use of
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hornmones are set forth in GenBank Accessi on nunbers

NM 000515, NM 022559, NM 022560, NM 022561, and
WORM09RHEY. | n anot her enbodi nent, the pituitaP§I/Hr200%190036

hornmone is any other pituitary growth hornmone known in

the art. Each possibility represents a separate
rituxiembasiiveB dmown in s ag aad it deserkef 105 fxamplegiidiameqs-Casals M. et al

enbodi ment .t 01091 .cal ey I ' une
(A syisg?laglﬁ ar§x61ﬁ<g( qtﬁtﬁe %@Sggy'?ﬁ% rdf{blfl%fgéﬂ%h’gfagfeg éﬂ fzgaﬁ%gédt%m
diseabRP ARt Bhimnele O BRBHS BAE20083et ate, is a drug for the

treatnment of nultiple sclerosis. It consists of a

SYiRtBtheE eRBddifeAt, Bfe HiolabRAlly gctive prytsinne, pepideisanicitonin. Non-

acld and L-tyrosine with an average nolar_fraction of
limitipig lekbmpdes4ofy caloit@ds pepfdesoas 3Bt fo pgBcPeRRang Afepssipn numbers

o Y APSTRABSLE HE L BB R0 by e coonin
is anfUdthbr edicifammikhotm inhthe heri. Naremdes dBBBdpeente adtitortiy-containing

Copaxone(tn) is well known in 3%2 art .balgd is te
compPsEIOPs b e, uged tcb)pgﬁ%“gceopﬂroglgc hl_pos’élt 1 tp/ re(pA%Rggﬁ cgSepara

[ 4 i | for multiple sclerosis. Curr.
embdﬁgﬁ%%%éfg&gf@%mgp 1994). In anot her enbodi nent,

t C 1] .of 1 he pr vert Lo ok S i i

RSB 0 hat PSR G PN S is an
erythadsbidiliy. tTie rsequampes sfasornkmitintgotxanfrbeshofpogirdnoidtinypeptides are set

represents a separate e i of .t e N
forth ey GRS, At AbITHEROoEr B G ERe? PPN BIoBr Sl by nonlimicing

A4 id}in®; | SRk Swhieh 3P aldiRBRS @hehércAily as Eprex™,
exanﬂ%‘fér?e% %rg)%g‘?}?’?églél%fggﬁﬂpg%%fﬁﬁh A- rln netic pe|gt [ geag prex
Epogen@ vazkll Priserisify Revorthen’dt (epoetindbein)e Adenssp*bedarbepgetin alpha); and

Mirc%xa%g? l{rgéthig#ya%{}f]egyﬁ%;a:ghﬁ&t%éog:tigggggf of RARMHY eén%d%ﬁr]nent, the

[ationn
erytl%é{élﬁétﬁ{‘ ol &5t ene &kirb ke i ehd artli Beshsgossibility represents a

o
cul ation, 107: 337?21, .2003). A non-limting
sepaexaapbalinenta thppiesqpo prveéned™h A-1 minetic peptide is
L-4F. Structures of additional apolipoprotein A-| .
ni frethathqrembodémentcthddpplogisally activegprotein ar peptidgnis tapdpterferon-

enphodi nent, the apolipoprotein Al 4l et . | ' .
o i b S B Ry S AR 8 ot
GenBik akdcesdidiC huaiteld POVr 024518, ANM_000685] CNPEPO2 R, NM_002173,

represents a separate enbodi nent of the_prese
NM (2165T.i INM_DAR Hidot ROA_Q41B6% MM 0021 bi g@‘?@épi yNM_002171,
N B i - is
N EIDYE RELP (b RS, b7 abd e bBRImEb, i, BReron-alpha
any QRQ- pAsiérbr-alpBacletdven ibstheofuti Haglh nussibBityvelepregemdsun separate
in the art, and . is described, for exanple, in
embpgimest ohibg PEeSRAt 1IBYSNHPD. (A systematic revi ew of the
of f-1abel use of biological therapies in syst

| emec .
aufmianetherecrdbasiments theveiglogioally @BAYS PipbR P! %?@@4@-%14{nteffef°n'
2008) . | n_anat her .. j i g . ' h i
o S8 SRR T Bk ¥ fc
GenBank Accession numbers NM 002176, DJ418445, and AL390882. In another

embodiment, the interferon-beta is any other interferon-beta known in the art. Each

possibility represents a separate embodiment of the present invention.

In another embodiment, the biologically active protein or peptide is an interferon-
gamma. The sequences of non-limiting examples of interferon-gamma proteins are set forth

in GenBank Accession numbers NM_000619, BC070256, V00543, and X13274. In another
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exanpl es of calcitonin peptides are set forth in

GenBank Accession nunbers NM 001 741, NMJ) 01033953,
WQAWIMBI 033952. I n anot her enbodi ment, thePCI/IL2009/000036

calcitonin is any other calcitonin known in the art.

I n anot her enbodl ment, cal citonin-cont ai ni

embaskmprss ihe ipkast eaqrsg%@a iy an Pt MBI e hosijh the art. Each
possBﬁﬁi 'r%ﬁréée}l% ars% eHbodfin Bf‘f}ﬁﬁes%ﬂitiﬁ%ﬂ%ﬂt of the

| nvent n ano er enbodi nent, the
I cal I ctl I t Th
@t é‘ﬁ ﬁ ehgebgchlgg ical @ﬁ% %n{ &i ? éudg xlsa r%p ease e
sequéﬁce@ bfhbﬂi-ﬁﬁﬁtu@g Extnipeat cbfdﬁ*Sasarpmtsmts afeogett Iﬁontl'n 1rG’e‘a1$atlik Accessmn
Accessi on nunbers NM 000799 an%@AI\/BBB

1.
s ATAPRT g ML SOy CHRIAST T oA gy other urease
¢ b o the present
oo 80 Bl EALAD OIS Sl el oo »
inveliiina) ; Aranesp(tm (darbepoetin al pha) and
Mrcera(tm (nethoxy polyethylene glycol-epoetin
belrfanothet eaitdiiliednt ahboiblogedlly dchiee roteiravpeptidd is a @atalase. The
any ot her er%(thropm etl n kpown in the ar

., Eagh .
sequeises PHRPR-lijnitieg FegwisOf satalase PLRInG i 6 it GenBap Accession
numgérgwt 0(5]]%9 A b1 BNt RFRAMITMRAENt, R atalase is any other

i ol ogircal 'y active protein or peptide Is an
catalbsdt lardvar mrthb pitaFachhmssibijite rapessents arreparkierdmbadiment of the present
exanpl es of interferon-al pha proteins are set forth in

ank Accessi on nunbers NM 024013, NM 000605,

NM 002170, NM 00217 57,. N\M NM 021268
Moot e 09808 HalpOeRDr A NIOREEI% INaragsTaanet o
small 24988 chhif d@ﬁgﬁéﬁe&) n%ﬂﬁ@gkgﬁme' the i nt erferon-al pha

any other interferon-al pha known in the art. Each

zr? Dbtk %m'i) hiert nﬁé%no t Rikigh %e%f@ﬂ)dhrﬁ?&d@fcoﬁﬁﬁnng a non-

|nven ion. "l er enbodi nent
natuﬂill@ (Q@Uﬁﬁig ymmotdciceopamine avid ranqdegt Irx:imqﬂser&mbomment the amino

acldéggﬁéflg?gﬂggmﬁ%ér%ef&?fﬁ%éﬁﬁi g domey NE-HPEEH B RpSTein R s
an aﬁﬁl&?iﬁgrﬁg)r, Mﬁ{gﬁﬁé ﬁ)u P eﬂ%@ou@”ﬂsﬁsﬁ&%&?@nnl group,

odi nent’, rferon-beta is an
an anfic groupeor aembatitbeﬂardmaiwgronp acbwherein Rede¢s not con espond to the

si eﬁ?fSI by l I ! pr el?r?{r]ltgsagﬁg?s %g@ 3{@% tg{rnﬁgl 0 refeﬁs 90 thgﬁ -amino acid

comﬁél?bﬁgif %Hré/ﬂ)a@chﬁ%gpe&ﬁlhsla&d@rAﬁﬁM héle ah@log@’lare well known in the
erferongarma. The sequences of non-limtin

art; @)augplresbef of these fa@ad@gﬁ Farpempireially fyailghie. dBanpther gmbpdiment,
use %%ao%ag%r?ﬁg %??S] on e’ﬂ%gi dsEM ;?e%]n%ﬁ élgslcﬁxtg ?%}té})%qgg?t‘]tﬁe peptide

is mbfe r@fiytadt tb@egtaﬁhtﬂfnft@rmjf@amvmdhrfem fenogize them, Eac h
possibility represents a separate enbodi nent of the

Pr e9fMativeMe Atflifdtional group may be added to the side chain, deleted from the

inve

side chain or exchanged with another functional group. Examples of non-conservative
substitutions of this type include adding an amine or hydroxyl, carboxylic acid to the
aliphatic side chain of valine, leucine or isoleucine, exchanging the carboxylic acid in the
side chain of aspartic acid or glutamic acid with an amine or deleting the amine group in the
side chain of lysine or ornithine. In yet another alternative, the side chain of the
substituting amino acid can have significantly different steric and electronic properties from

the functional group of the amino acid being substituted. Examples of such modifications
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I n anot her enbodi nent, the biologically active protein
or peptide is a urease. The sequences of non-limting
W@ WA8%83 of urease proteins are set forth i n BEHB2AK/000036
Accessi on nunbers AF468788 and M55260. | n anot her
enbodi nent, the urease is any other urea n | .
includé éryatopharEfohelyeinsi bisinet r aparee @pids s@%&é@éﬁﬁ for the side
_enbodi nent of the present invention. In anot her
chaingisedidrent , the biol ogically active protein or peptide

is a catalase The sequences of non- I|n1t|ng e q?ées 0 th

ofAJ@aftI@lIanémér NS eate bgetubstifsl {for @atRRmeid residucs i the
v AR OBtituti

com Q583518 HTE0R PU-E0LTRE Atk M 3 354Ropdah et pstions
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enbodi nent of, the present inventia

non-Gihei0a] ABRRS B O ByTEP] PRORBt MU PR, BERILR A figu of deleted
aminf ea%ﬁdsﬁﬁ@ ﬂgﬁtésgentfg[ aﬁﬁ@ hei@d)Otrak g‘c}gtlﬁ&nﬁﬁ@icnoﬁﬁﬁlbgﬁ@dtles often

C a pepti I'n anot her odi ment
have "spejot eldomontetor confighraional properiepsinitar ¢o RESE! afjefl gmino acid and

nonnat urally occury m no.ac
st JORBA 5 T Lo AR b 5, B e oo, and o
consid%reﬁ &Iﬁérvlau{/@%hﬁitﬂuﬁtﬁl‘él ngokeerd ukhvdimflafitesmateanot necessarlly
wherein Ris an ali phatl c.gro

requg@dg s'fhlet cmlé desaigtismenn the gﬁeoqfrpepg g@ﬁgg}}cs & %}ggﬁhe peptides retain their
theragalbici Prtoﬁ% g egl)%lﬁ{)m%&i'bg caﬁ‘rﬂ)e ré’ﬂﬁ:%&oogg&%bhﬁc QyneBetic techniques.

roup R~does” not
Exarﬁlsléi QSMtﬁﬂlethptlﬂl@nﬁmeﬂﬁs ﬁi’chldﬂ [bﬁmmdmnolsrcsﬂ they caeespending)L amino

R ENE T RN PRI S
Furt}?e?' 4Rk 0 Pﬁ&(ﬁnﬂ‘@étlcs K QY el nh§d?§)<ﬁf1t2 3 g-tlsﬁﬂgﬁrdlw@ﬁfohne -3-

hese a ogs are commercially avai l

carba@nddtber 1,2 ditetealydron s éscofinobine-datadaxylaje; o dusfiding g isoquinolone

e B NP 5 PR 5 8 30 Bl v, an
(2R, \Q‘S?] gl ﬂheh?lafaﬁﬁféglﬁﬂ R tmmletmltlﬁkﬁﬁmamﬁiey a

ctional group nay be added to the side chain,

delpg eeﬁ)ova 0&3 ‘Fess bl ?eﬁh@dn‘ﬁn&ﬁc@ b angeghemitt to dB0MMARINg. Each

func%lona npl es of non-conservative
possﬂﬂlj)MrepraNnﬁmsapﬁratdwmquyrpgﬂlQf(ﬂlletmesﬁl@mvﬁgtl%ih am ne or

hydroxyl, carboxylic acid to the aliphatic side chain
Addﬁﬁoﬂéillcbm@onémci ne or isol eucine, exchanging the

carboxylic acid in the side chain of aspartic acid or

gl i andtkeraghthdnhédt, @borapasittonast thi@b&tsé:ﬁtgmtdn&omlﬁlirﬂier comprises an
group in the side chain of Iyslne or, ornithin Iﬁ
anticridameln AnpEeh aamhpélm@me the; aiemgay isfa pamaceutically” Scceptable

ant1%ﬁ1$ 54! ﬁl%%l ﬁ'x[%r Qﬁﬂ)@cﬁ ﬂle%ﬂoﬁﬁﬁ iS 58BdEd ﬁ@ﬁﬁtthé’ group consisting of

Yeren ctronic properties from
vitamin E, superoxide dlsmutase (SOD), omega-3, and beta-carotene. Each possibility

represents a separate embodiment of the present invention.

In another embodiment, the composition further comprises an enhancer of the
biologically active protein or peptide. In another embodiment, the composition further
comprises a cofactor of the biologically active protein or peptide. Fach possibility

represents a separate embodiment of the present invention.

In another embodiment, a composition of the present invention further comprises

pharmaceutical-grade surfactant. Surfactants are well known in the art, and are described,
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the functional group of the am no acid being
substituted. Exanples of such nodificationsincl ude

WO 2appogiiebhn for gl ycine, lysine for aspartic aRCHIZAeP/000036
-(CH2) 4COCH for the side chain of serine. An am no

aci d anal ogue can be substjtuted for a [
inter vfgi Wude .auo o Rharmageuticpl Exgipie \;gﬁ'i%'iw 83@ (}}gwe Paul J
con Y, GRB. Ye3s, D008 1, ITh Hﬁdtﬁél«% bodiment,
ShesiT ! $3h Gl b ?%E%?&an.%%ﬁfé‘?%?. 85, 24008), 1 bhéBSmbodimen

the s@ficRmt Raing otiesisdifestamifknews émthieadrt. Each p@_ﬂs;be]g‘@re*gprbmnts a separate

am no gm ds or_ act as spacer groups within the
embadupent @6 e HeJePERVERIWe| et ed ami no aci ds (of

non- essential am no aci ds) e i cC or
moneanofhsr eMbeAIR.e2 §p@ppstwrep§8fer Bieten? Ghveatioft (8RS Cofaprises
pharrﬁg({e(ﬂugali' g?ﬁéi &%lesﬂire BE bufitot! (BinbBent) ORRINEsifi&P 1288 @hulgators are

suc peptidonmnetics ‘are used to
well Ikﬁ@\lvﬁ de thevnoamt arésdesmbdde ue‘sis ehutt i il thp ddindberls of Pharmaceutical

_gc_r@é@ﬁc%ol?qaa dlg 1}@@3@%&5’%{3 S 1J|f[ elfjs; Ia.]:jl)cg qe&lquggr\é.r%re eumulgin,

Eum{ﬂghyB[ @3 rHunidISR Bmmh ﬂy&r%geﬂatedo@@tdr @andentdacy alehbhahd cetyl
e pepti'des rétain their therapeutic properties.

alcotRéphi awrtheretiadimant fhe pmoksifes ProyYLYAR it a8y Ml Grpulsifier or

t echni ues, a of I,d t of th
emulgator’ kn rﬁ’lziﬁ r}g Cﬁ%cs ?S%%h1§921]8 rregegl?% 2 d&ﬁ‘aﬁ?& 'eﬁ1%0d1men of the
presé€ ifi@atidiet razol ; isosteres of am de bonds; an LL 3

am no 2 propeni done 6 car boxylic acid. Furt her

Sujf %@t&r%ﬁddﬂﬁﬁtnﬁtdoﬁﬁ)osﬂéh witehd yebsentyihvention further comprrses
1,2, 3,4-tetrahydroi so U|n0|ne 3- carbaoxy] at e;

pharteteusibglesrade stebidiaem (Sr[a asr Welk ypawe 1n Hh%@rtdp%are descrrbed
inter ﬁﬁz%ﬂ?p: tgog%gi%o_@@%%_ﬁgggceéﬁé#: E&Hhﬁ%ts étﬁ@agﬁ?% tﬂé:rte?iﬂodrment the
stabiir WehfYdthahamilisdrationn ainthe(R2R EadR)poseiblity represents a separate

phenyl al ani ne. The above exanpl es of peptidoninetics
embedimenionf thepissent dnvedliPRni t i ng. Each possi bilit y

represents a separate enbodi nent of the presen

i nireqrtoitlen emhgdimqlﬁ,rﬁaq:or@mﬁ@ﬁ@ftﬂge PL§ SN, éﬁ\ﬁg}lon further comprises an

t
amrr}omcﬂ%e:fe &%HSP gg ggosu'p d ?rlﬁts)t)?(rlg%épn%gfﬁ?r? gﬁ%r%e'h gsl\fp%ﬁﬁtePElutamate, and
histi@BO BRdéther éﬂﬂBo@rﬁiehQMrdRighesi anda npddafieds wenstons ajfl z}rginine, lysine,

accept abl e antj oxi dant., er enpodi ment ,, . )
aspagate glutamate andshg‘@drgep@dnelpM Hhe Ef]naa pATEPHLS, Stlyﬂae’of aspartate",

”glu‘k\;aler{a?em dAdE 1sﬁﬂﬁ%r"%hﬁept1gél nfﬁtﬁr%ﬁler SbddinRHE dRe FmirdNstid provides

a-carotene. Eac 0SS Tty represents a separate
addieioim qbroremonoif ritimauq:iem@mmhenwmeu roolecules. dmenother embodiment, the
enbodi nent , I.tion urt er_co
aming,#EH PEIMQES {n@a%}o& Q:fa?lglggrc L AGHVS é)r%t'egf o %epg 99 with a target cell.
In a?n%ﬁteh dénbd imBROt AT aRiHROdE AR cohtifed OMP@SI bilOtbomponent of the
er conprises a cofactor of the biol ogIU cally
compoditiore Raclpessibilty mppesdntien scpargke golaiippnt q >;he present invention.

In another embodiment, a composition of the present invention further comprises
one or more pharmaceutically acceptable excipients, into which the matrix carrier
composition is mixed. In another embodiment, the excipients include one or more
additional polysaccharides. In another embodiment, the excipients include one or more

waxes. In another embodiment, the excipients provide a desired taste to the composition. In
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represents a separate enbodi nent of the present

i nvention. |In another enbodi nent, a conposition of the
WQr@We8i633 nventi on further conprises PCT/IL2009/000036

pharmaceuti cal -grade surfactant. Surfactants are well

known in the art, and are described,inter alia, i&_tag%
anothlelanmbgdime@f, then areipienistinfuence,the druenesEAsy: "ﬁgy‘i]i‘ﬁ pagdosage
C Onen, copyri ght
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ELHE n%gégfl%llesf i llg exglé’b?nészrﬁ sd%a Agrg{rg%r a@ éﬁkgﬁ@od@ ﬁnethmone
mmetﬁfcoh@ﬁ RiRBEBobial Vv @RdsbBAtivdsn @enidieonienbatiareles bmzelthomum
onposition of the present inventiQ %WLurt er h‘f nP Sl L
chlorm@arbmlemab@m cqjylamrédléwml sthlprde, oehlenenpigagle chlorotresol, - creso
ethyl‘gar{nﬁlng' %{é%ﬂylpa%éhs' &gﬁggvaﬁ%grée%ﬁlgﬁt Ogﬁenﬁf e pﬂ@ﬁ}llethﬁl‘w\ﬂcohol

ar are inter alia
phenyiﬁrwlémmka@faté’hﬂfeﬂﬂamnurmahnﬁtecm@ltassmm bm‘moait)e potassmm sorbate,

Nonllmtln of ifiers and e at ar.s
prop}dp@raw@? }Sullin qu % I [ 3 @rygroacetate sodium

0 eg;ga | Rsh-earnelatimbcabalts @aetaetdidodi
pmplla?{&%*no Hﬂ% ché%Oft %@?ergﬁboggnen? th ea e%ul gﬂ? e(? ora .

ethylenmdhagmmmtraaemya@dhandemuts| ’ﬁﬂ@rc ocidpulCgaling ge8iAn (sodium
Each ssi bili ty S at

carb%g} ﬁ]ﬁm&cfe 4 P%saecr?t noen |S§n§%tta§e %}ﬁ?&ﬁéﬂé Shyleellulose,

gelatﬁﬁqﬂﬂhﬁmamcaa gl&'ép%ﬁdidx@pro@ﬁ chltulpgee 38 dioxiypropnt inmthylcellulose,

further conpri ses armaceutical - g radg stabilizer 1
hydrtumonyl Zaetsylselbilvsel phtklaten methacrdicapeid copglyapes, methylcellulose,

crl b L | n
polygﬁ sne c%g(% Cg%fyg(n pel?cee‘h @ ﬂ(l@l‘galggl@ Qfl?ﬁfégn%tl rose, titanium dioxide,
carnibROdthfEicrodripgaliiha bivdx, me); ilcﬁommst (veransq, atﬂdl, |yzl§ow black or

s o6 BT R i i

(ED"ﬁQ J‘uc q?ﬁd' filic &i& Oé'fﬁﬁﬁlﬁlhﬂ@ xyhiiBolhee $8Fhte); Desiccants
|on urt er conprises an am no acid sel ect ed

(calchrm nhlohde,gralmpn colfate stilicnp dJOXléc)g Emuisifying andies, solubilizing agents

(acacg%g %sté%pl gc&%&ﬁrg)gﬁgglea{%lg) Py:;g_:grev erpé‘rlao%{nég}aoe%erlanohn alcohols,

lecit@hIhidhH€and ¥iSiIPRridas Qﬂéﬂ&tl@nol@hhhﬁ@(ﬁﬂﬁmc@ndem #id (idect), oleyl
are included in the terns ar gi ni ne, I

alcohcﬂsﬁsmbnlaztee)', ,pdkgqameg,nﬁp]éﬂoxmﬁ]@ylcmﬁ ;i gqe@f@te-y polyoxyl 35 caster oil,

polyB}f Qt%gmé/g}/o%ﬁat%cll (c)ahsa %tllhg{)lgg)'gﬁq(é' hbe} ﬁa% ﬁ%zggo gt?cbgearyl ether,

poly8ty1e40 aedatN€ M@@bﬂt@@ﬂ Ip@lﬁﬁrﬁa’melﬁlo epﬁgsbrhﬁntGO tpdysorbate 80,
am no acid rormte%\‘,dnterac i on of b|olocﬁ ﬂ't“%’ cl%t di

propyslese alw%fhas%iﬁfte' BODYIeRR ghycohmpgpsteapie; sqRUR gL pultate, Sodium

stearg P 2Q t h@lﬁuﬁf@ NRricfdnd moRo SR 2isB®tah NmafbpRlrhitate, sorbitan
cofrponen mfo

e conposition. Each possibility
monbepiraRe atb&macsé,plaolammee rehodkifying wexk); tFHr@Opﬁr arcbperfumes (anethole,

benz;grd\égg(aﬂ, qq}y\], Fapilly got h%{,ﬂg ermeglgy A 1gyé%e 8S%Id un? %hﬁgmgt%eorange

flower oil, peppermint, peppermint oil, peppermint spirit, rose oil, stronger rose water,

thymol, tolu balsam tincture, vanilla, vanilla tincture, vanillin); Humectants (glycerin,
hexylene glycol, propylene glycol, sorbitol); Polymers (e.g., cellulose acetate, alkyl
celluloses, hydroxyalkylcelluloses, acrylic polymers and copolymers); Suspending and/or
viscosity-increasing agents (acacia, agar, alginic acid, aluminum monostearate, bentonite,

purified bentonite, magma bentonite, carbomer 934p, carboxymethylcellulose calcium,
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one or nore pharnmaceutically acceptabl e excipients,
into which the matrix carrier conposition is mxed. In
W pwpag3Embodi ment, the excipients include onRCHIL2(¥Y0036
addi ti onal pol ysaccharides. In another enbodi nent, the
exci pi ents include one or nore vvagl?s I n _anot h@r
carboayryettiytrsHulose heodise, picarbosymebyreaslosedeodimy lgst Safrggeenan,
. the i 1] ' t et gNn
micrderFEET Bkl PR e ROBAR! iftlose QRSN PR ptar gun.
hydrdxQetiybuebllilesea detrogapoplle oclldosear dydrekppriopylc apsthytsellulose,

Non [imting exanples of I pients ingl X . .
magnRFERY GBI BT SURRE FRAMRGShe P%W%Q"ﬁ-‘(%%ﬁ%‘)‘e: oxide, polyvinyl
i o er abi ] | ! sifeon dioxide,
alco Ag rpz(g)ll(ﬁ%lgh ?ﬁd&y%ﬁi@%@ dl¥Bste ( B8R kaxaidinootibldar istiRon dioxide

i de, dutyl paraben, cetyl pyridinium
sodiunh|abginate, tmbhanthheatheh , gurh); op westening  ageniss@hpartame, dextrates,

et hyl par.aben, . net hyl paraben, . met hyl ahen. [ . .
s RS o YOG i S ARG SRR L, s
saccHRRBNYbIFROE Woli@ioRi $orsitd?, sipbRs Totprdisibrosigar, auifasivhers sugar,

sorbate, propyl paraben, propyl paraben sodi um sodium h
syrue hisatiss, 1s sesdivoennti éh paresakueivat eut wsiead Merlypieareagative of the

sorbi c aci [ A ; | abi NG B8NS oral d
CIaSS?Seagtegflgle ?Igs(a)111 | ﬁ}?né%%?% etr?g%lp}ayrrﬁzsngtggl r g%%eti &acid and ?Sage
compRRitions of g presae ihentidin didch poagkifitys repsesditarm separate embodiment

car boxynet hyl - cel | ul ose, cellul ose acetate, cellul ose
of theypresert anysHiAAl at e, et hyl cel | ul ose, gel ati n,

phar maceuti cal gl aze, hydroxéﬁropy,l cel | ul ose

hyldr anojirar spyHodivaemky the aydight e RydicBRiFMaISSH of'the composition of
met hyl ¢ | t : Vil i
oo EERUHESHAY 536 PR JERLSCINN e et seppoly e o

matriC@iidrenop bbdtaingiicean ®tiet banpowds theseytiduldta niatten idicomipdesd of the
car hauba wax, mnicr o%%‘)ystﬂal i ne wax, zei nl?i' Col.or a?]lt Shaceutical

nanopegictefepnd ree, bipRelywg. B 4 & e bPlefgdnat %rfqn&erof geya

com@émg??@;%&?&ﬁ%%éﬁ} hy E&Rssteans s gidopasRiss Cthd Wishoinder, and

edetic acid,” gentisic acid ethanol naide,
the aXiyewonmpoiné Ehe faigh) of Des iodcphiass if ¢ wieight oty pHecarrier plus

GG ST B A PRt e o
comﬁ&hﬁ%‘tﬁﬁéd} @n GAsthétGhDodimbine BHeyWeighnobthe aasion]ate matter is not

anolin al cohols, lecithin, nono- and dib-&gl_ yceri des,.
morartino0Yanbitaanivaight efifhereit phase| b enokksr ibediiviy she weight of the
.0l eyl alcohol (stabili X | §R€anoth
prd Y B0 27 g T, P 25 OB FRE, Py g B
embb¥iaTcaf eReaiveithe 85the paiclilatepabiyaxy hothfor thyr 2@ the weight of the

ol yoxyl 20 cetgstearyl ether, polyoxyl 40 stearate 0
oil phistey Boansalias cmpodigetn b B8t aHhe gatiFulsteRasTdp ot mote than 15%

of ﬂ’l%%glgﬁtr aahe oflgyha&r. WHIARRE Hehedl AeaIALR of RROPMtiEMEBte matter
glyc

nonostearate, sodiumlauryl sulfate, sodium )
is n@tearaha 1696 obitheaweigbinal theodtrhase dn bhather enghmsdnenit the weight of

sorbitan nmpnopal mtate,. sogbit nonost ear.at r,.C
the prtigulae, BRERR KenOtemtes Mepi % QIQ ;WEIgg{/ 8f§heaﬁg P& another
embB&{dhiBREe (RIRE BOHR. particulate matter is not more than 5% of the weight of the

oil phase. Each possibility represents a separate embodiment of the present invention.

In another embodiment, the weight of particulate matter is not more than 75% of the
total weight of the composition. In another embodiment, the weight of particulate matter is
not more than 50% of the total weight of the composition. In another embodiment, the

weight of the particulate matter is not more than 30% of the total weight of the composition.
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benzal dehyde, ethyl vanillin, nmenthol, nethyl

sal i cyl ate, nonosodi um gl utamate, orange flower oil,
WQ9pesteBht , peppermnt oil, pepperm nt spiritPCFE26809/000036

oil, stronger rose water, thynol, tolu bal sam

tlncture vani | | a, vanllla tioncture, vanillin

In anbﬂhtmegmh@dlgle(lgnp@; sieight of él;g,paéﬂ@ﬂ@tp);g%}rer 15 pgngpgehgaan 25% of the
total %F%@\o b th? ?5%%55? idn, Illl3 L HAE" eﬁkﬂoﬁuﬂ?nt 166 el %Ft}féfiﬁ}t%ﬁ,te matter

Ses, roxya ul oses, acrylic
is noPRbyEES 2006l of &;EOUo;aﬁrmeﬂtht oSmlEpamﬂpwglcandm enother embodiment, the

weighish dhe BRI ﬁ#?%%%%pi‘%ﬂ et e B9 i BBl composiion

Tn anBﬁl@{)&%Ba M—’g}k QRithEparfidhiBRTRAt@3¢Rot more than 10% of the
car oxyrret uI ose cal CI um car boxymnet hyl cel | ul ose
total seihtiof the amlnp&glm Hy erdthen epehw diroetityithe Veeighi &f ¢ ite matter

is no{cn g}%rrg Cl}%leéﬁ ocgjxtgp It%tgld g&? o§¥h éog%ﬁgocsﬁ c!n E %ﬁ%t)f(l&g%lﬂg(}dlmem the

Welgﬁt%f{ th'é ﬁ&ﬁculaﬁé%% RE ﬁ’&yrhox@ thahﬂtﬁ%&ﬁ' thdﬁt;od?rl @veyght@;ﬁylie composition.
hyl cel | ul ose, nesi um al um num si |l i cate,

In ann’élphgmb@dlmnbg@ ng t ofrthe pastigdateynatiss isat alg)re H@PM Hmhe total
welg@ﬁ o&iﬁ%%dm o Loqm(? ggfh g«lgsﬁl 1 otfi ﬁnr@e}{%gal segérgterb%k%dlrﬁéﬂt'o@ﬂfé present

I OXI odi um al gi nat e

invedtioagacant h, xant han gunm); Sweetening agents

(aspartame, dextrates, dextrose, excipient dextrose,
Metliddd G Q@miniBABLRO! . saccharin, cal ci um saccharin,

sodi um saccharin, sorbitol, solution sorbitol,

S U eﬁs%ﬁqer %H%let khe pRudéa rinve‘ﬁﬁﬂﬁ PEGvii@Rer insthsdoa Bdministering a

syrup his ['ist is not neant to be exclu5|ve but,
bioldgiaile aattive rbigin @prmgm 40 i as subjectt e negdy dheseos, Ofcomprlsmg orally

£xc nt.s and art
g st A UPAEL SRS R ML IABE crer
admﬂn[bve‘%ﬂltgl a%iolo%ﬂ:@h% REER! foteint of p“egmeemermj'em separ at e

nbodi nment of the present invention. |In another

enﬁlogh&ﬁéli em%‘cﬁni@ﬁt aht wdlobibRPattivec ploadia d’fapd}ﬁude df DNase. In
the conposition of the present” invention is nat
anothdraemB@kmetht, tthe bielogivellpfactivie rapteinRaSREPLfe it HiNgsgsdn another
emb?%gleﬁfar %}} i]:] gl?)é{ch& ?weclo){:otéﬁ%gég gp%? d@mﬂ VEIGRRROYM, another
embH@ERRAAT theChRTogacHlyt hativel piwdiy @ peptivlet Ime e«:ysthmpofetla In another
matri x carrier pharmaceutical CorrpQS| 0
embp@ments ihsbielogigal B ACHYS RIOIHRIRFPHAC (45 %EEHJHH?& ¢.§7Qup consisting
of Catlﬂ pﬁhxy ggfel’tlga}?ﬂl fa%%l%%ﬁ ¥ nfb%@PQH&ﬁmaﬁ@ﬁeg‘&ﬁV@ﬁﬁn&fnecmsm

the oil carrier plus
fact(ﬂr(tlﬂ N‘El) @ftﬁémptulnﬁar MeXr@sis ﬁtm*re MNIFD peoteiing interfeapic-alpha, interferon-beta,
SO

and rserbrRRdTIY. S oRBs: ST ototee Pt PRRE O eptice s
any B@r { 1%w§?<faﬁgh afé{f@ﬁro'téfn BPbeptBE RnbdRA ﬁ@%‘@Ea&hﬁ)s\é@ilﬂjﬂ tepresents

e.” I'n anot her enbodi nent, the wei ght of
a sepeiste patbbilimena b thegiesent ingention. nore t han 25% of the
wei ght of the oil phase. |In another enbodi nent, the

weiThbtsiZef ptdpertipay iridcelhatfation bethei lsologicaly retivehpiotepos peptide
mayoge e}n?/eofv‘éﬁ(l)s%rlltesc%bed rI‘lerem. Each possibility represents a separate embodiment of

the present invention.
Formulation methods

In another embodiment, the present invention provides a method of manufacturing a

matrix carrier composition, the method comprising the steps of: (a) dry blending
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oi | phase. In another enbodi ment, the weight of the
particulate nmatter is not nore than 15% of the wei ght
W@R000K87683 | phase. | n anot her enbodi nent, the NEI/HI20099100036
the particulate matter is not nore than 10% of the
wei ght of the oil phase. In another enbodinent, the | )
nanopeitights ksvinghe hdrophabiasurfaes rwhereid Hgt sippod thp ppngpgrticles is
f t [ : j: e : i
berny 120 RpOGfefy, 1080 HonghaRa corl Ot BE AT W rcby he
nanop¥pticfest foemvai @itimat ddrecwialenp haseiatibachitipdbs itdopalymer; and (b)

represents a, separate epbodi.ment of th resent .
blengling dhe mévﬂpartw?%?n@%fﬁ%me i Oltl-h%mxﬁ%ﬁ@}m fig¢ nanoparticles and
biop\?\@?x‘geh ?&18?5 t%ﬂx'ﬁ'@fekefn bt lentBRbEnd R afe CopRk it BRbbaAAI dispersed,

e conposition. In another enbodi ment, the _
immessedjlot sedpepdadt incthe atle Imanotber ¢rabordmeniptle pavtiple 508% ¢ff the matrix

the total. wei ght of sition. In_another .
carrghSBPRRNE Tt HE WA DOSPOPRE b BRiert b ARl prabgdiment, the
partiGRt sit® o€ thbanatd%effiet Rémbodiadn Weibgtteeal 100080,000 nanometers. In

conposi tion. |l n anot her enbodi nent, the wei ght of_ the

anotherranhkodiraens, thateeticls size s barwea 110230 005yp oachiRosiBiliy represents
wel gh . SiLi y .ano odi ’

o <GPS RS0l SRR o I, s

inveffiort Bicohpiagd embodifientsfwlidiein cdditiosalt dommonknts amo plesent in step (a).

TR T T

nan glﬁ?:l?e%' Fﬂ Qﬁ‘othérn%rfé}?ﬁiﬁl%ﬁt, SMRALHEE Holyshfihati@l ahd aociieﬂailfiﬁﬁber are

culate mat I's not nore than 10% of the tota .
presewti togetherfwitththe canpsiitleoin ahothemeanbmsimentha dianshed pelyigaccharide

e g 1 PopsReRBRheto TRl cormss, HiBihel Resopaltils” th another

embB&RRGA B Blanchdiebipbhler,0f 1ihbe FAydateHatiat cantBin efsoluble fiber are
not nmore than 6% of "'the total wel ght of the

presewripgrsherivath the namgpartindes. enbodi ment, the wei ght of the
particulate matter is not nore than 5% of the total | .
weilighenatliert rebodimeos; tthonmetadh gfoswinsfaciuringr dhe eweitixs carrier

a separate enbgodi nent of . the present invention. .
corp R A B TEP e BT B Bhine crophobi
surfifee 88t bRdYERIP Nedikintes polsichiagidef araidal ight @bleoglap weight

biologically active protein or peptide to a subject in
strueferall proteineinfo as ribrwvkiraly dreananppaidisios; i am ytineate pen-covalent

subj ect tical conposition of the present
assop ?éﬂwtgﬁ%lggﬁé{r}@é{;&adm nistering a biologically active

prqotein. or peptid 0 a subject. | n another .
e aratashen iR gF ety etion pio G e ffktnad o mpppfgguuring =
phainSacENERE - cohipositiohh @he ebBEd N®prisitte thi akapgi 68l (@) dry blending
active protein or peptide is RNase. |In another .
phammrsolyigiveHy inertranppatielss baving a aydiopbobie sudacs, whersiaghe gige of the
i s calcitonj I n her i meat, 1 he: hj [ .
e R
poly3a&hhede, whereby the nanoparticles form an intimate non-covalent association with
the biopolymer; (b) dissolving a biologically active protein or peptide into an oil; and (c)
blending the nanoparticles and biopolymer into the oil, wherein the nanoparticles,
biopolymer, and protein or peptide are embedded, dispersed, immersed or suspended in the
oil. Preferably, the nanoparticles, biopolymer, and protein or peptide form a complex. In
another embodiment, the complex is embedded, dispersed, immersed or suspended in the

oil. In another embodiment, the biologically active protein or peptide is attached to the
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enbodi nent, the biologically active protein or peptide

is selected fromthe group consisting of calcitonin,
W@eapps™epbi etin, pituitary grow h hornone, a PCI/IL2009/000036

dom nant - negati ve tunor necrosis factor (TNF) protein,

tunor necrosis factor. (TNF). pr L D:1 r |ty mer
hydropihﬁblérs!uéfﬁ%ﬁﬁ-‘lfé Cha gt nte e‘f‘Sg‘&g%{’m." : nlag%oﬁ%? ) yn%
via noﬁ-rgg%llaﬂefb cest I aRbt8E08nbadimengCthe artlosize rofothe pepirixdearrier
I's any other biologically active prot eian_or @ﬁ%tl gtel size is
compokifionts betwbdrrel@}-50,0%1@&110@&@5-@@9‘5‘3?%‘B QHRRR particie
SEP embadiment 0f; b ANt b Qimerth6f the present
betwesgy - SPIRgBr o6k Posi 1B APLRpREa (oS P
inventf%hpl ogically active protein or peptide may be any of
those described herein. Each possibility represents a.
'Sz’l%peﬂfo?{e? EBBGHAEREpqb) bhehepbesemniethiodwentpiises. the step of directly
ornul ati on nethods I n anot her enbodinent,. the refent
t

dissolviny entlyophilizedv pridein aoiriehods dntorrhey ©Yc P19l émgt Xanother

carrjer canposjtion, e St dis bkiRe S et She oil or
embodpent ﬁ)SOId“?lgg Bfgﬁé)llﬂa%lg%@p%@%v? g)?(ggﬁhrgg\gegﬂé&gls hydr ophobi ¢
oil mSHiE 368 thwhQueis fHase shiz ehaf bt remoesiogiack iposwbility represents a
etween 1-100 nanoneters, with a biopol yner conprising
separate pobydmentefithaareseih 87%eBYOY he nanoparticles form an

intimate non-coval ent association with the bi o&g)l ‘ﬁ”efoirms a

ahd driojheb| embhidigenth ethpahiofrgieally) @€ en # Y BpST yIFEHYF nt%B

an oil. Preferably, .the.nanopart afndodihene tydBiblogically
SUSPERTPTHY e‘bg’r‘&ﬁdewﬁl{h:é Oéln%t%gr;ﬁ enb'oféll égrl{gﬁtér t he conpl ex i s ¢
activeSStBRHE0pe tids pedisatved inTthe sitr oil misspendemroviicd fherep charged

I'n anot her enbodi nment, the%g%{]ttl %e 8| ze ﬁbifiﬁ/eil{r%til”s)ﬁch as
proteing rand epepsigap dkat t word; e (58P 9388 0BY o naronet e s.

| anot h L O PratekiNBitd it doftenifis 2Bateik ddnepostttans xof the
Copaxotiey 28t ag%n%g’g?tq#on |rgtegert%\§\cgen 100- 510g OOa(l) nano,mst%r S
presehtinddipionewitobiodishingtto betbeupdby key thesryze mechgpispefpction, this

100- 5000 nm Each possi.hility.repre I 4 f
cnay R GRTFRBIECDP! FRETBPRSLI HRVA B TR B At g T ositons ©

the p s‘eﬁé’.‘f'éveﬁg%ﬁ. hendLasHplior MY alkelyoro ercowfiats byrtiotavtansof the
|

€rein additional conponents are present in.step (a). ...
hydrdphobicotepiens efittiod pemside, with rthe migBePagiHde tsy%@:eofzvh?le e hy)drophﬂlc

. biopolyrer. .is prese ; ; 1V ARMHAANE | GelcBSvia non-
1eglofg, 0 ﬂ%?t?leé’ﬁld‘éﬁ%tg cﬁgﬁpﬁ@gﬁ@g{:#g&a I%ocffggja{:%hari de and a .
covaldheidles. fi BRMcREAbBARSMNLhE pgeatiher paptide is meixed with the ol in the

nanoparticles. In another  enbodi msgt

. a pranch
presenot vt a elrahold i aniher grmbpdigneniopolyefbyling BT ent n another

present
together wt | it (Rer200-8000 dalton range.

embofiee Py QisHE eBRBERAT4 Lic) Etar WRigtt & 272008000 da

In aRFheSaRsdianttethe anateanor pemtidshisembicBenitiatle pHldgehe presence of

together with the napoparticles. l.n r. liquid at room
perfleorpeasbomndn A e PRBEL B e 8%%?‘?’@%‘”?1?&%& 2. S
temp%%rulir'e SEach possibility represents a separate embodiment of the present invention.

In another embodiment, the protein or peptide is mixed with the oil under anhydrous
conditions. In another embodiment, moisture is present. In another embodiment, an aqueous
solution of the protein or peptide is mixed with the oil. Each possibility represents a

separate embodiment of the present invention.

The properties and classification of the nanoparticles, biopolymer, and biologically

active protein or peptide of the above methods may be any of those described herein. Each
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conposition, conprises the step of: blending silica
nanoparticl es having a hydrophobic surface and a
WO RWPOSIAEr conprising a pol ysaccharide and a PEEﬁLNM9m0mB6
nol ecul ar wei ght structural protein into an oi
Whereby the nanoparticles forman intimat e
possifgity &W%ﬂeéﬁta sgpic cbodnant pﬁtherpéess%lﬁ&ww& Oil'yyas referred to in

meth@@{){zlihlgxre ? fo’n dall SefBF RSGMer b MR bﬂ’rh R dFSi18 or an oil
man U

turl ng a pharmaceuti cal conpositi on,
phasé. hies dedchibed (hel'qm Iesmmgultehd sitseps oib fphageajvilt rc}gp1¢allerrm]m;glse an oil

carne%hgr rmcg]:?(lr) n@&ldf% ﬁwag{l])gﬂ]%p?)itghglogs Efpﬁ?s:]?gﬁmher comprises an
addltf@ﬁpf?@ b} bl 6Sad &id%n‘ﬁ@&i?nﬂm@%ﬂ’b’é%ﬁéﬁﬁ SHacWipbksilility represents
bi opol ynmer conprising a polysaccharide, whereby the
a sepraat@rabedizietofithe present imventiet-e non- coval ent
association with the biopolynmer; (b) dissolving a
bi Il mgjtlmalldnyomluhentestm ¢)eifra ﬁjrmplﬂm)ndgethm of #he wrieent invention

bl.endi n nanopar cles
Rt oregres ghrcitet i SRR e dh e EEaiess 5’8? @wg\érengmre Properly
hom &t RH NPAnRRR tenfhR dRh &, eel'lfg%f(iﬁg follvaRe kg6l testsnm@ iBgkd: (a) the
or suspended in the oil referably, the

nuxtnlanmamllmnwenwso fo) theeroluram @f ﬁh%ﬁéKW%FS pagier daary Bepgum of

| n_anot h t
Y N R -
of a kiill RaY e rwRsh BdeHTBoYsibilith @efresintgh @é}ialrayte anibodienent of genpresent

or peptide is attached to theL2009/000036 hydrophobic
inverfifi¥ aces of the nanoparticles and the hydrophilic

surfaces of the biopolyner via non-coval ent force
an6h¢1 @tepeqfo@m mtecmg ist map@hw @nbods,mf@t BT W@dnmmg 2 hlgh shear

anotﬂé}cbll%dlﬁﬂeﬂitmhe&téﬂl opﬁﬁﬁngllsﬁ pélfom&mlrmmmw athsepmam guitable for
enbodi nent of the present invention. .In ano

gencesBdPTERMOBEICEE 1Yl GhaenoRb GORBHAGY %’éwar biogelspgss. Each
possgoélgl?i gérel rr}{isge?%ej}}]ﬁragé (ﬁﬁ&ld‘i’ﬁll&? o tllleylzx@&‘nlt {r&BkkidH ot ei n or

e ol or o m Xt I n anot her

er O%&’E&gi ’6812)8?'} ntt %ol épc\%l {ﬁ%&%ﬁg 0§ eqlé %}r@s%fl Yfvention further

€’1S mxe

compiides Wieste 6f dddengaeiditionaheis folbaring ﬂremdbmon@ﬁﬁwefitst—added oil or
ach possibility repr. esent a separate enbodi ne

lettufﬁe opradlserfihe; 508 ntaddiionslnolln GRHERPASHESoRR (B OF n?‘ﬁ 1ot oils, as
descg'bgd 0&5&%&3 RGLihY anP ﬁﬁétﬁin eﬁfboﬁﬁlﬁ’érﬁ dend Oe[dﬁﬁmﬁal oil component

uspensi on when m xed he oil or oil mxture. In

compﬁsﬁs harantiokiddntrEnth paskibilsy o¢mogicotsl d sepaatd sebgslimeed of the present
peptide is dissolved in the oil or oil mxture. As
H“@BP@%lded herei n, charged proteins and peptides t hat
woul d be exp ected tQ ve | ow sol ubilj i n
as In another embodlment thehblologfca\fgf active protegr}/ or peptlde is 1ncﬁ1|aed in the

additional oil or mixture of oils, instead of in the first-added oil or mixture of oils.

In another embodiment, the additional oil, oil or mixture of oils has a higher
viscosity than the first-added oil or mixture of oils. In another embodiment, without wishing
to be bound by any theory or mechanism of action, the use of a higher viscosity oil or oil

mixture at this stage enables formation of ordered structures in the composition.

In another embodiment, a method of the present invention further comprises the step
of adding a third oil or mixture of oils after addition of the above-described additional oil or
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Copaxone, are able to be incorporated into
oil-containing matri x conpositions of the present
WO pap8fa8i6dh. Wt hout w shing to be bound by anyP€HBR089/000036
or nmechani smof action, this may be a consequence of
_ adsorption of the peptides onto_Lhe solid ghase of . d
mixtwowpeds-tingmethst embedisieat dhe hisdiheeBrRONeRh eOmpILYE gpjagHoxidant.
oty . . .
Each I%CIJ asrﬂ!nﬁﬁJo%thegerﬁg a gﬁ%lr%% @@Rg&ﬁlrﬂeﬁi S RE bretht Qxfrl]Vé)ﬂ@n.

op Cc regi peptide wth the
nanoparticle surface ke th r it i ' . Qof
BBt R RE T RN Richr Bolbf! APIHe bserROp Ao further
comRREY 8RCEHAG SRlingeaphaimhaenivatlp wateptebld vrg dellowing the addition of
anot her enbodi nent, the protein or pe %BI ge is.m xeg i}
the EitteRdechell o IRKHITe 96 OpF SSGHER b PmRATIEIBhHBY WK {° Asbrige with
prop%ﬂgég glhﬁﬁptto bE&J\%% oy or U Rlimer, eSS s a kibs@het MeVing the

ment” the pol yethylene glycol has a nol ecul ar )
followitiggpropéties:h@) P0BtS (MB]lekbld) o noamgleambinntaisoiphesture; (b) having a

i h Lo ' . ed with th
o G S B ELEAP L) 9Pt BT 151 b o s
relat A RP4 b’g’é&? gfa@ﬁcs@ E{)fihéb%k%: A WABr; lafid ) hiyatdplobit. In@efthin preferred

t enper Each 'possibility represents a separate )
embatientsthatwaf ist bresyae saranothey embpdiment. the wwndgbilizes the matrix
.enbodi nent , . t he protein. or | de. 1.s. i .
car TR e S SRR PSR hipion o
tablefRblalHify e Ria@S€Marridr rcoaipobiien. Eatiogbswibility sopresenis cuseparate
solution of the protein or peptide is mxed with the
embedimentfdhe pisseit BRVeRfign.r epr esent s a separat e enbodi nent
of the present invention. The properties_and
c| ks sndtheraeimbadiofent, hibe neato paheated a5, pasi 8p6l Jveied @fnthe present
. biologicall ti.ve oteln. o '
L T e
is bdERGERES shdbpllivEnzade Bt 8N Snfboddpait,ahe heathpdindémtpubierization are
the present invention, "Q|" as referred to in n(tft hod§h
perfesfed trsiop te dandingnvishtthe Aer fomBeRaAts: §n @pper cHbAfiife the wax
remahd hotawﬁ'i]lg(f)féflgingfwﬁl# ik ?tﬂér ARidenRNE$egur’In 308GEt BRBodiment,
het & n, a mxture of oils or oil phase Wll typically
the leting isEompulotizatian mieperformeddoting bleading dvithethe otldseomponents.
m xture of oils oy oil se fur.ther conprdses, an .
In agethe, gropadimgnt st begting BHVOL pulyHHAEF TRHRRORL AR gprcr to and
i %ﬂﬁﬁ% iEAGE B@SS | dhdpohdnts. € BAES GAksibRkitP eiepreddils a separate
dumg% I me tSWlof t he pr_esentpbi nventi on.qﬁ{sn an%t hg{
embedibhedi ofthe presemgnyaitioof a fornul ati on net hod of the
present invention further conprises the step of _
coilf hdther@nitudimeériea himhhypsentirati vewilasadridyiie prskygded in theeouter oil or

B EEEEIY TSRS AP T i el e
tran%ﬁoﬁ Wret@P RERshcBOMREES MR S5lodd) Ehdke posdibily Okplebénts a separate

ure i's snaller than the sumof volunes of the 2
embodmrmn efiths presant igdntione ni xt ure does not si nk when
pl aced on the surface of a still body of water. Each
pogsiddbthet \enitedireasn tisfoamskaien ahethedinddibaepresent inveation further
com%gi(seessetr]gxte step of including an amino acid in an oil or mixture of oils. In another

embodiment, the amino acid is included in the last-added oil or mixture of oils. In another
embodiment, the amino acid is a charged amino acid. In another embodiment, the amino

acid is selected from the group consisting of arginine, lysine, and derivatives thereof. In
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i nvention. The step of dry mxing is, in another
enbodi nent, perfornmed using a high shear mxer. In

W pweMg3nmbodi ment, the step of mxing is perPGFHE2E09/000036
usi ng a hi gh-speed m xer. In another enbodi nent, the

step of mxing is performed using any qther neans s
anothsuietdbotlisnenar am enéerddanigerhanesio ge Aefastos oy iiRrlpsteds daph pppsibility

ok . el
repref iy Rephite et &' BP Bl e aR, P05, Ceent”

inventiqn., Ln anot her .enbodi gent f | at |
ofAi H”éOY}iq%js ’Ee“'i"ng’gﬁ}qdé?afvﬁrli’%gr decvgelo %ﬁg%és ?cgllﬁgﬂlast?‘e%phfggety of
biologfégnf e Sl @eperidbs froblaDaditifteabielfhirtni. om cafain pesferred
Irst-added oil or mxture of oils. The term
embo'daiehits.i &qatompqnen@n@r@n@a}gagegl anpasticulay, oydextin, @dgs to produce a
oils, [as_.descri I ' 3 dicesti
SUSPAISS L t?‘}%%fl?( “tH leel?aggﬁ)to |§1§na {hglf ?:egl}r%lg ndé:ﬂtv @Elg%g(? F%teféorgn lg.es e
proc@ﬁ%%i igxﬂ'hé %fﬂma]lccﬁa ﬁ%t}pﬁﬁ siibliihg tiy be dpued dytayathseyaofamechanism of
_enbodj nent of the present invention, | nqt her .
actiogntisd BN IeENEABFgREY Wi reachady dbprt VArgTic g paghavical
stresbed %x@@ééh@?&l.dhﬁng rlﬁ%‘%qght TRl Rhlin® Cofbiixittd 8 Hysiekll Barrier that
instead of in tRHe Tirst-added oil or mxture of oils.
provides addititret pedatich meainst digestiveledzyimgsal oil, oil or
m xture of oils has a higher viscosity than the .
f i WathoateREingitb bebotmd by rey oy drsnechanismatffaetion, the secretion of

enbodi nent, w thout. wi shing to.be, bound, by any.theor
bile GpidmsaEn; GIRCEROMAR 5% Ot HEPHIPToi TURLPRUTLE0S TG can be

absoﬂ;el(cjl fr %1@ dndfl tid&Bedtrnt Nk 8t agensipbhRies! RANBideothOfextent of
ordered structures I n the conposi tion. I n another

dispesionaif tentolid phawet Wiskinghe oihedusrte senuniqup/smiciuse of meairkesatriers of
conprises.th ep of ding a thir i '
the 1Rt HMERHOmANTYS i BrCOR Boovet e aeh e iE il Sifach and
enteﬁ# R Hh%ﬂ Wi&stink, Bl artidles AREDeithanhaitienrange of 36-1000 nm, too
r

oi I conponent conprises an antioxi dant. Each
largep 6cs bie biiubstrae et Hpases tand speptiganent Bregsrag; the mrotgetiyenglfect of the

resent. i nventi ~1n ' s . ¢
comBGSRAT e Aot P BREATG, BERRHIE e it v e
30-700NRhi 8RS ERershenhefstadailngnd ephaingatheusmalhlinestine (Figure 2).
accept abl e wax foll ow ng té)t%e addi ti on

. f the. .
AdviRinEtousd SaIoraatBE FATIEET 1 dhiories & {ORBTRdp @ similar way 0
chylggl%qgrgrﬁ{]fac ch'GedB¥ hich afd! rp?iﬁﬁ@ vistlB oPiRREnE i@ she villi of the

0 beeswax.” I'n another enbodi ment, the wax is
smah istdeshanRetitlay iabsprbéd if chisomwianger peasp egach eibe l{lqustream without

| ast i 1 | e | anbient 1t : :
onafaa b e S o ks T i S SEHER of e scive
algeIQ_F); (c) a lowviscosity when nelted, relative to a
typical plastics; (d) insoluble in water; and (e)

hy 45.9R0eRIfe hind&y %rfelir A figh HRARMAAEHNTERS thosé BElvE the art

i s ‘beéswax. ~I'n anot odi nent, the wax stabilizes
for frhetidimd the yresent invention:

The relative amounts of nanoparticles and biopolymer are calculated according to

the following equation:
Vi * Eblr * (1 £ 0.3) = Vi * Eb'sr.
In the above equation:

- Vispand Vp are the volumes of the nanoparticles and biopolymer, respectively.
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carrier conposition. In another enbodinent, the
inclusion of wax facilitates formation of a tabl et
WQaWpAas1Bhg the matrix carrier conposition. EaRGI/IL2009/000036
possibility represents a separate enbodi nent of the
present invention. In another enbodinment, i
- Bt edhamojesniar bendeneesshelthe panapartisiesd imically e f xf@ﬁ 3 eV).
I n_anot her enbodi nent, the wax is pulverized, In
. #bBifietheentrpyiofttlowesienclesuliror hydtoghe herdinghe biopolymer.
pul verized. In another enbodi nent, the heating and/or
pul veri zation are perforned prior to blending with the
ot her conponents. In another enbodi ment, the wax
NEATRk NGarfi@it fohiahe febefidion pepiidd of listerdshean denesignet susing the
I's begun. In another enbodi nent, the heating and/or
folloyimg\siicipdesi on ar e performed during bl ending wi t h t he
ot her conponents. In another enbodi ment, the he
1. an'ﬂiemeqlptﬂd\ﬁ@m@éllatl@m ofithe agiéye aacRbiR tb@ﬁaalpfﬁmﬂate%l lérﬁlatemmed

di h
basecg%‘%g]ie 1P ?{S]Pe'ﬂ“g% tsew(gklgée&gr a? gﬂaﬁg‘ Prent of t he

pr sent ention, not her e t
e am e 89 g;er et R E%g&m siaRs 1 EPlaeq and total
surfa@er ardh ¥ the a8 padtidl & andbigidyherares@pghtednt , the hi ghly
penetrative oil carrier pronpotes efficient transport
3. Ofrid&p B&GSoft HlOadiiR BlReMee ERCEHRNSE] Bhdeldt ¥n the active
represents a separate enbodi nent of the pr esent
substameésnmtmulat iweaghttandr thesebdidiensional sirupireninathe saseref ifoglobular

o B SR PSP, o SPS00) M 5 s o
an elbx‘iﬁa@é’lﬂhbl@ﬁul@ e db%?ﬁ’don drbeisaRiimnated o Be ie samelaudﬁdraamf a single
the | ast-added oi |l m xture of oils

strip mmp d@rmth Of melesiie oddbe wids of ﬂawrd@étdmawﬂs s ggglgeulrpranch.
Othef eé:}l[)es g eg g?erd.ta’s a claﬁmbﬂmngﬁ O?Bbt‘ﬂ %?ém‘%ﬁ' e§Ct ed from

tives t reof Ina ther e _
N T T e —
strucﬂﬁé Sfphd hdtiwelBHIEQTE M Shéuls @Rat AéRt e0rhiathsthe disndetérhel a globular
present invention. As provided herein, nethods

molebulerordée ehaypedl bienglopissicite donagiadamglesglen By 6‘@}&8&#? gf the oil
coau?lgfp:fn\r/nea]t r Ot el NDf %d%rgge?f} gg/%ﬁt n(%I{]lél e%%ﬁleé%ﬁ‘tﬂé ﬁﬂfo@@ﬁl@?ropemes

¥3i% “pr ment s e conponents

of therdsl &4 ﬁﬁﬁéﬂurb I’bf ailpaa) theurisdosiy ded mei‘tlrcgrtdmlpenatllrgr(dvbi theeacadity; and
suspension of matrix carrier conpositions that protect

(© thq@nggrtt;a(r,@npﬁ@?lgﬂgrgﬁps from di gestive processes in the
stomach. W thout wi shing to be bound ny. t heory % .

5. mefhesstinnted azer¢iohe neRRPAsidpORSAeEIarY S%r tﬁp domagtiop Q,‘gﬁ f matrix

hed d
camg&ﬁg gse ap IZ‘PU egﬁ’orp |%a2§1tlétg% aﬂ% %@% IQ 1% g%laﬁgéa@ts?@%mes higher
thanGNEdtive lsltl‘t%arﬁe raleyﬁmataﬂ absurpticar arthat determined in step 3.

6. The estimated area of the biopolymer necessary for the formation of the matrix
carrier of the present invention is calculated. The area should be at least 10 times higher

than that of the nanoparticles as determined in step 5.

7. The first oil into which the active molecule is added is chosen, preferably an oil
having a relatively low viscosity and low concentration of polar groups. Suitable examples

are evening primrose oil, sesame oil, and silicon oil.
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provi des additional protection againsL digestLve

enzymes. Wthout wi shing to be bound by any theory or
W(h@@%/asﬂ@.m of action, the secretion of bile acP@§IL2009/000036

causes di spersion of the oil suspension into smaller

8. parlnk&ti@s bow¥okid phads o s Q610EHs!tH a&{bzgé&aﬁ the nanoparticles onto

intestine. The si'ze of the nanopartic
the syrgaceaf &l bigpolginep dihss Illfﬁsemfesttlhﬁemmglrllt}doﬁxﬂw@ﬁ)twﬁvb lofl &y,
oil, due to the unique structure of matrix carriers of
9.t heApseserdhbil icnupnténdiis addkitl) Thd keopdbiliis CBossh HRsddSon its viscosity,

t traversin he stonmach and entering the
whigh's i (fég’i%maefé%‘?rl%‘i’?e \ B%S?fteé dPEOl ielpaph olithehpgiiva moleeule from the

5 Inmﬁamagm@f 30-1000 nm too large to be substrate for
l'i pases and peptidases, preserving the protectlve

ff foitt [ I ert erred

1o grrb&; gfnrrg r?tﬂs&ﬁn e par§st i{1(1(]‘léa(;s1 t rdggrét;rl {r(}) %H%rﬂe?}%é £ djigraction,pgween the

activF meBecRlGandritsatfiget artdrfarith‘frq:brﬁ@cﬁ the 36’6&%61&0@1@ ;ﬁd?ﬁ‘ H&drhMion. For
Advant ageous

exa‘{“Plre?r b “tlﬁlﬂ?%)t es‘éﬂlr{lqn&g SHEnifibat Gyt ansmodanest vitamin E and
betasdapdtbdd, Wiadh ﬁl@te@ﬁ%ﬁ@&ﬂtﬁl@ Mlede fr@ﬁlta%ﬂl/%Ya%?c% a%d o]gm{aﬁgn

are Iynphatlc vessel s originating in the vi

10 The peitBiplesi ot ﬁﬁt bRSent Rﬁ@&ﬂlﬁhf‘%o%&%ﬁlg? ed b nxgrlﬁ}z%’r}ss?P &f go‘il%wmg non-

reach the bl oodstream w er goi
llmltam@@ml@n | argely preserving the b| ol ogi cal activity

of the active agent. The follow ng fornulas and

i nfornmation provide guidance to those skilled in the

art for practicing the present invention: The relative

EXAMPIES of nanoparticles and biopol ymer are cal cul ated
according to the follow ng equation: V 1SF * Eb 1SF *

EXAMPLE1 3Medivtn YT relesde ﬂﬂ‘ﬁéllﬂ?{rﬂﬁ ﬁpﬁy%oﬁlﬁ@gxiogg an d

SF andV1l SF are the vo unes o € nanhopa

15 bi gpe |fM'I@v\'/m rf@ﬁﬂﬂ&ﬁdn (r?ﬁlle{tmgl egfg?ll cgﬁorsmec%um term

ener gy of t e nanopar ypicC
DNasgyele@s11 SF is the energy of t he Iomest nol ecul ar or
hydr ogen bond in the biopolyner. Matrix carriers for

30 mahjpjqbactieirm 0 MEgbaibiek@brr q@kﬁeﬁﬁaia) eARVRE cHRBI¥ASH a beaker and
stirred for% quutgsoénlng\)map (I:’ OOD rtplnllq svll a magnetic stirrer. 7 grams (g) of DNase was
stirred into the oil mixture at 20 rpm for 2 min, then at 50 rpm for 5 min. 18 g of rice

20 polysaccharides (Ambrotose™, Mannatech Inc, Coppell, TX 75019, USA) were weighed
using an analytical scale, combined with 3 g of fumed hydrophobic silica R972 (Degussa
Inc), and mixed by vortexing at 900 rpm for 5 min. Association between the Ambrotose™
and the silica was determined by the mixture's ability to float after being placed on the
surface of a water-filled beaker. The Ambrotose™/silica mixture was added to the oil-

25 DNase solution and stirred for 15 minutes at 50 rpm. 75ml of olive oil were added, and the
mixture was stirred at 50 rpm for 3 min. The volume was brought up to 300 ml with

sesame oil, and the mixture was stirred at 50 rpm for 20 min. The product was stored
refrigerated (3-8 °C).

In some experiments, the product is packaged into gelatin enteric covering capsules,

30  such as those commercially available from Shionogi and Company, Ltd, Japan.
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1. The required concentration of the active agent in
the final fornmulation is determ ned, based on previous
WeWe8®pte, phar macoki neti cs and phar nacodynabP@EH.200/000036
Based on the above, the nolar concentration of the
active substance and total_ surface area of thﬁ )
ndnegditionall experimentsi viggstipdeis iapladekin any g, offhe pligused to coat
h a&sor ption area of the active substance is estinated,
°MPE%%d on the active substance's nol ecul ar wei ght and
t hree- di nensi onal structure. In the case of a gl obul ar
EXAMPEE 2} Slovi-i@nivelonget DNasean strix eargier ¢08tpositivhe
nol ecul e' s spherical surface. In the case of an
el apRofRdin® kaenllgiont (BNabSwrplltidndleevas snawficimedtd provide
to be the sane as an area of a single strip wth the
longgrdergt felagbenpl ecul e and the width of the wi dest
nol ecul €' s nol ecul ar branch. O her nol ecul es,_are

<0 mho&ivjets ail auhiAthat o biclksbem (Qblipiaha) aid weze copplined in 2
t hi cknes f the protecti ' er | [
bealarg P ghee: e 2 PBBE o ) Siry oECE mimEd (IR0 ¢ of DNase
were"GHrRAUNS tHe ol haikhde b 20t rphedat 2 Ifint itikes 50 pmdfearfeten. 3 g of
of a gl obul ar nol ecul e or the nmaximal br cg Sj zbe %1: 1
Beneﬁhe@?‘dh@gm N,lg.pg@@ |C§T_11?Ii;h(éemmn¥)( .20g o? gg r8p110 .1c @ed silica
R97% gl?éeélﬂga ?%)gye%%)énig%f :Bge\foﬁe%fngt RO GREWor ISNMEMT TR adsBciation

mne W ng properties of the oil or
betwsrxthe Benefibat™ and (le)silidaevasidstominey barthe mixtuiespbility to float after

S CTDRORT T T

then %Edéd“t% RENIPBNLLE sasRESRSSRIN HPD5 tigufed B0 irpM. BSml olive oil
the matrix carrier of the present invention is

was adaled et thd miXtvee wee stirs¢soni| 58 o far 3|neis ha polupmeayas brought up to

hi gher than the tive substance' ' .
s00 By BT oo PR Lo B3P TOLES g o product v
store@$tirigRi-esh @rgecpf the biopol ymer necessary for the
formation of the matrix carrier of the present

L WVEREHRARNIsSthe B &dtlcBis §dckalbeiré Bdadmentbac beveding lcessales.
Ins% %E)rrés ﬁtlsghe%lrthan ?ﬁat Eof thg nanoparticles as
determined in step 5. 7. The first oil into which the

active nolecule is added is chosen, preferably an oil

ex S SRR YOS At compsops o i

eveni iprose oil, sesanme oil, and silicon oil.8.
EXP@H%@F@%H§£B%¥h solid phases into this oil leads to

Chanb BT Y PSS SLr S HRDFAUSGR [ “grpginele radial
crBEASSRHSR Y e RIS S ATRATATSRED) o o
assay | cfcdEikysibomicleae iLs a quedisshy megseredi cahump eof ks | gnagme gobition is
dispg%pgri Ieulétfe) %Sglrc% artvpeql %Ca{ni e\llg%rogte) lggﬁ%r& ifnrv%m:ﬁ Eﬁ\]&r%& Lehidium bromide
are uniformly distributed. A circular dark zone is formed as the enzyme diffuses from the
well radially into the gel and digests substrate DNA. The diameter of the dark circle of
hydrolyzed DNA increases in size with time and correlates linearly with the amount of
enzyme applied to the well. The assay method can determine picogram to femtogram
quantities of DNase I in 1 pL serum samples within 30 min. One unit of enzyme assayed

corresponds to 0.6ng of purified human DNase I. The experimental conditions used
followed the ones described in Nadano D, et al.,Clinical Chemistry 39: 448-452, 1993. The
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10. A third oil conponent is added in order to inprove
the interaction between the active nolecule and its

WO 200908763hd further protect the active nol ecul BRCYHZA99/000036
degradation. For exanple, sea buckthorn oil contains a

significant quantity of antioxidants, vita nd
expetimentak 2esplte seowmin FHeye Gt grese epreraied M?Blgn{ﬂﬁe%@ meigpgd. The

DNas%C%ctW?tly i89h 68! Sran dvgth 9840 Are Eﬁ 1apEd 'ﬂ?'Fﬁ’éLﬁé 39f V\Ie?bemeasured

nvention are denonstrate y means of
usmg bk ISamisorg MraBiordsay.i ve exanpl es. EXAMPLES EXAI\/PLE 1:
Medi umtermrel ease DNase matrix carrier conposition:

ghli‘hé @étg Wmef 18Wﬁy|gaﬁdr@lﬁd (ERNaske Fuftmﬂk atdtiond for memsuring DNA
levelsis £ %&sﬁ%ﬁﬁééﬁ%ﬁﬁ%%ﬁﬁ?ﬁ 520 yas kel 5. 10,20
and g(? ng 1p F}l% %ntoﬂ?%lﬁg rI—Iéir\ﬁ.\ﬂSeE H 8% fvxq{h7?0 H'ln%ﬂl ?ﬁ%@ﬂ‘ {®) generate a

a magne I rreér

standaNRSRrR Sisidl | heedipheiydarhine ﬁhle’thoth éBurtcm m D@terrpmaﬁon o DNA
mn, then at 50 rpmfor 5 mn,

concp@ire&t@ad@ﬂamp@w (‘Wr@PoAs)eErt Metho%ﬁrﬁ ﬁ@@ﬁolpg% ed. Grossman, L. &
MoldRBPR! Vol -52(11%5?%91 | %\‘ﬁﬁ& e(oY‘i@';Q&‘agm%gPﬂaQs a1@68) The amount of

anal yti cal a with 3 g of funed
DNAthﬂh@ﬁﬁtDE&r@mSwdis @aerﬁﬁﬁéﬁ éiﬁ)@iuwsammpl) of :apthsmaﬁeuilplwwere mixed

vortexing at 900 rpm for m n. Associ atloncg r}.
witht208 pheb S HHSIE tamy! 6RAdH ORDP4! SAal AT ML G Top0 hous

t ity ta f ft
s T e i e 5 og 2 352 Rl Ao Rubhn ver
trans%é'@é'd% QSR(WEN pidte dnddamiplel dbsGpHesS attdidatn s inftaswared.-

DNase solution and stirred for 15 mnutes at 50 rpm

RES of olive oil were added, and the m xture was
stirred at 50 rpmfor 3 mn. The vol une was brought up

;?Ago mg‘a.r %/&otr I%s%?e%ﬁnﬁieo i it g)ﬂl&@ H i ftfyr f WaSFasttklch®d DNase

he 'product was stored
comp&ditibrgef tikgdesedt BiveiEjon Gal’so&xaﬁe:d evab @shark ?Nase),Hipjected DNase and

product is pac tin.en RILC cou
oralygniniierocs BT e Mo % Gfs AR PREYLAFLHeoF Flgpprel Oshad
DNzt 0P a1 chefed TRAYrs Hiﬁact%?%s' det@dél bft@nédly 6 hours for both
experiments, vitamn E Is included in any one of the
injedéd anduseldy adminosered PNasat(Figare IAVPLE 2:
Slowtermrel ease DNase matrix carrier conposition:
Then hadthevépgrifrenmilSami arf thOhase-desenihddanpdinmt-teym f2i¥ase matrix

manuf actured to ovi de longer-termy.el ease;
cam{epioEth OB AD MHRONMIBYSXELE BIRT RBPRC CCBIe BT Rap N cctvity
wasYRERuRAMPLREA abtivi®y was observed in all subjects at 4, 8, and 12 hours after
administration (Figure 3B).

In another experiment, 20 mg/day of the above-described medium-term DNase
matrix carrier composition was administered orally to 4 human subjects for one week, and
the concentration of free DNA in serum was measured in each subject independently. All

subjects exhibited a decline in free DNA concentration in blood serum (Table 1).
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beaker and stirred for 2 mnutes (mn) at 100 rpmw th
a magnetic stirrer. 6 g of DNase were stirred into the
W@RW094487%681re at 20 rpmfor 2 min, then 50 rpm PGFIIR009/000036

mn. 3 g of Benefiber(tm (Novartis Nutrition GrbH,

Germany) and 1.2 of _hydrophobi ¢ funmed silica R972

( m@h@éamnpe)n,somg ﬁeﬁm\ﬁ% congeniEtiondn fyman sgum heipreragd after
treat5 rp n, BgleseaSSOCi ation between the Benefiber(tn) and
P e PR3S%as determined by the mixture's ability to

fl At aftgr hoi ey

—T—oat CCT—oTT 1Ty pI hﬂed on—t :'“L St fab O_f e

vat egfi Ll ed beaker . TEREDRANRTPIARE t my si | P PR Gyafies the

was H]%'ﬁ added to| t he @ds pl utipn angesiehtt 86r/ml
PatmentdI S/ (R

for 25 mnutes at| 50 rpm 75n "olive oj| was added,

and—the nrxture was stTrTrg9g 50 Tpmfor 3. 1S
vol urreﬁwas brought up to 3886:771 W th sgsane oi Ir1,36'agnd

tha mMmvtuuro wne ot i read e
T OT LI >3

T rre— 1T TS O L9 at 50 |pi"|"|fui' gG’JI"IRiII. TIA
pr oduct“ was st ored refri;??gl\jéd (3-8 Q. In sor?é‘a'gl

J&prri nents, the hroduct i s packagedih | 2t

falal [
o OO tT— 1O HMVI\MUUU H\a' AL T
ent er i coveri ng capsul es I824AMPLE 3

—
>0

Vi vo 1|'3QI7éase

profiles of DNase| matrix carrier conpositions in mce:

H—o G

Experi#ent al nmet hpds: The 2b%&8e activity in hunk@d43
serum was anal yzed using the sensitiveisingle radial

enzyne diffusion (SRED) assay. In the single radial
enzyme-di ffusi on (SRED) method for assay of
depny nbbenishapke showathat ekd selbase nags uf ewhtriol domeosiiions of the
the enzyme solution is dispensed jnto a circul ar I
presqny inyentiggn easke wadlily mpdplated agicsiredragaoding ot ?&F‘Eﬂﬁm‘%
041 iformy distributed. A circular dark
and@%%gr%guﬁég%%g as the enzyne diffuses fromthe well
radially into the gel and digests substrate DNA. The
di aneter of the dark circle of hydrol yzed DNA
i in size with tinme,and correl at.es |ihRear .
EX AN P renbtationnt Mok B pre® pRpRUAT (kRG] k¥rmutation
[) assay net hod can determ ne picogramto fentogram
guantities of DNase | in 1 nL serum sanples within 30
m ﬁoggn lolse®f i€ ABSAYRIWER! HemReNdsith @nOaflyiigal scale,
of T% | |12:{g{0 ?Jna]rqu%ggal . The .experfgﬂr?ent_al 4 _
combinad withohg hudreghdtot kibiee 897 heandmeixed bs ypitpeds ah i baws for 5 min.

D, et UG inical em sty 39:. 448- 452 - : '
ASSOPF?é’é’%p]%‘?IWﬁ%% Agl;’gﬁﬁotg% sﬁ%cgvﬁhel AT &%Se&%%%ﬁ%?% by the mixture's
abiliGEReM G 8fteSdiNgplabel SRR SUELOOGE a Warr-BNas deaiet. M0t limseed oil

m ce serum whi c% results are displayed.in Figure

and wOrm! wembuekskbrasiQhieriehs) Salnwers- saabiped imeshsa errﬁ%ff' ngrad for 2
. T 1 . .USj ! .
i JE P PNy SFORLRUEH P, B0 IO D O Y RELIRY o v

scald @hd)BRrrédinto N ¢} hbRfaye w0 ehirh dbretl ntio, then B0 50 zpmafu)d 35@in. The
Amb”fgéggqf/%@éogjmxﬁ%/ ééﬁg{agt addea b1 RS sOtutibh ahd irred for 20
minutes at 50 rpm. 60 ml olive oil was than added, and the mixture was stirred at 50 rpm for
4 min. 10 tablets of "Plus" Dried Amino Acids (L-Glutamic Acid, Glycine, L-Lysine, L~

Arginine; from Mannatech Inc, Coppell, TX 75019, USA) were pulverized, sifted to

tfie subject

remove debris, then stirred into the mixture at 20 rpm for 30 min. The volume was brought
up to 400 ml with sesame oil, and the mixture was stirred at 50 rpm for 5 min. The product

was stored refrigerated (3-8 °C).

In some experiments, the product is packaged into gelatin enteric covering capsules.
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standard curve using the di phenyl am ne net hod (Burton
K, Determ nation of DNA concentration wth
WQIRWhHEsAsBAM ne (DPA). I n Methods in Enzynol ogyP@HIL2009/000036

G ossman, L. & Mdldave, K Vol. X IB, pp. 163-166. New

York: Academ c Press. 1968). The anount of DNA in

human serum was determ ned as follows: 200 m of a

pl asma sanple were mixed with 200 m of IN HCO O4 and
EXABELEIS: 66 viDb AeleSmpiofil ofRMasermatyix eatrigr cgmpesition 20

hours and then centrifuged for 10 mn (15, 000 g,

250@se a3@0ityvadinehsueedsusigl thaSamsonvdieel Bivahshpns fedlotws: 30 pl of

96 well plate and sanpl e absorption at 600 n S .
serumwesinedbateEw IPgnin vk ang g6t BaYAeRslucHen FW% goncentration

S L V] el ease DNase conposition of
Wasotﬁ%rvg‘% %g%%%éﬁ%dgé]qo?oﬁaﬁgﬁigb call ed oral Gshadi DNase),
RESQ jected DNase and orally adm ni stered DNase. Wil e
of the initial DNase activity of the oral Oshadi

DNase was retained after, 1 ours,. No acti vi. .

det SOPBATIEI: BFIWERR s/ hBile JNEE 45 e i fered RNase matrix
carri cBhipbsi@dAI o BhRkEH II@N%%ng(eFJf)%ISS ca9d orfaN Ol R&Vase), injected

experinment, 75 ng of the above-described nmediumterm

RNaaderatt administared RNagsy gbnteerpldisi RNawe agteitawas meagusehd 6 and
to h n .subj ect s, d rum astlvit: : .
17 h%ﬁfi{ég&dn%‘%téﬁfona%f h\?ili%sas\ﬁas 0 sg}ev eog-ln?ﬁ}]attép}’&ziggljlegc%os mmpart
RNast addivit$, foanke bRtifoimes tesidde(17abours), She attivity oFilguingected RNase
I n anot her experinent, 20 ng/day of..the

3B) . . _
reachet sk ekound (TR U AR PHAYORES O ey SOKIGel e maximal. RNase
activgg gjpﬁm%lthhe? goi%stesqgcmw% §—gﬁgqg%}@i% {ne kQadd MMPARRarrier composition

ect’s rone week, e concentration of free
than PAEIR s OradysadniasteraldRNaseaaafersdojoatstectable activity (Figure 4).
i ndependently. All subjects exhibited a decline in
free DNA concentration in blood serum (Table 1). Table
1: Conparison of free DNA concentration in human serum
EXAREPPiSs: adpatdidh dihfdlifBRaci édirieNesmpoditienabove
Exanpl es sﬁowthat the release rate of matrix
: | i iof cdrflf | | Aufq, i8aditeollowin
e Lt e A e R ¢
ingreglidntsect and the therapeutic agent. EXAMPLE 4:
Preparation of RNase matrix carrier conposition (RNase
- Fonvasbisitlitanl 1) 12 g Anbrotose(tn) rice pol ysacchari des
were wei ghed with an anal ytical scale, conbined with 4
- Bhwdnephobic silica RI72, and nixed by vortexing at
900 rpmfor 5 mn.

- Insulin Actrapid™, 9 ml

- Oblepicha oil, 9 ml

- Hydrophobic silicaR972,1.2 g
- Sesame Oil up to 75 ml.

Benefiber™ (Novartis Nutrition GmbH, Germany) and silica were placed into a beaker and
mixed by vortexing at 900 rpm for 5 min. Association between the Benefiber ™ and the
silica was determined by the mixture's ability to float after being placed on the surface of a
water-filled beaker. Actrapid™ insulin was added and stirred for 15 minutes at 50 rpm.

Sesame oil and sea buckthorn (oblepicha) oil were combined in a beaker and vortexed on a
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Associ ati on between the Anbrotose(tm and the silica
was determ ned by the m xture's ability to float after
WO i00g8TBAhced on the surface of a water-fill edPGEHKREN/000036
120 M linseed oil and 60 m sea buckthorn (Ool epi cha)
oil were conmbined in a beaker and stirred for
low seitingtfess] Atnidges. QimewﬂmaSaadda@ icthe eilsapd sarred 8/1% arglgisgod. The

solid ﬁﬁ%sed}nlxt h)%{qﬁ\r’&gt I ﬁ‘éld étﬁia}n%(eﬂrbg 19 'r}gxé%tﬂ AhPgnetic

r pm
stirref. Ahe JoRinke was Eroﬁgbtl' 1531 t@SB(IhWZtB s¢dane ail aﬁdwtmredta&tlt zh glass rod. In
added to the oil-RNase solution and, stirred

animgh qxpedments 81 GOpIOsEON HasAdmRSErId bRgevifenThG asﬁiuct gtained
0
12 1 %ﬁaewﬁ?éa%%%@f B A acia,
S i G b P SO SRR o s

us.mg,r NB’@M@&&@M {rsulif, he@ings ther abede ipadtocdlhén thlxt;aﬂ”eeNQVOlQ@ﬁTﬁ‘mnsuhn
for 30 mn. The volune was brought up to 400 M wth
was @é@m@aélolfAcgﬁﬂld?%@sﬁﬂ\l&t ure was stirred at 50 r pm for

5 min. The product was stored refng{erated (% ﬁ{
lAn gﬁn@o@kﬁgﬁrap@ém g)rnm}p@op rrouyatjon qllovan ingredients

el.at | er apsul es. EXAI\/PLE 5: In vivo
Wasﬁ%ﬁl%lbegg ]b%l’é’ﬁﬁ ?Yﬁklasgas‘rémt rix carrier composition
E iwslgctlv s nmeasur ed using the Samson- Med
- AL InFows 30 ml of serum were incubated

for 10 mn vvlth 1ng yeast RNA. Reduction in RNA

diveetiblat Mon was observed and neasur ed

photonetrically. RESULTS A conparison between the in

- VAmbropegSB0dcsi vity of administered RNase matri x
carrier conposition (forrmulation Il - exanple 4)

- (%lisoR2#I0edgor al Oshadi RNase), injected RNase and
oral ly adm ni stered RNase (control). The RNase

- a0blepichyoilelsS mdasured 3, 6 and 17 hours after
adm ni stration of the RNase. Wiile the formul ation

- r%laﬁﬁrﬂ(ﬁebﬂpwtomse activity for the entire time
t est 17 hours), the activity of the injected RNase

0.7 g%@ fb%ﬂysb@&hﬁaewmnﬁmgm eginateah e, Cuppyll 6TXO15089, UBA) was
dition, the nmaxi nal RNase activit

the ti

comfomedt withe@iled hysksomwpisi siligg haredi RO %lgn 2}3 2 TRk rgngd mixed by

cant! ! %%TMY d the silica was
T
detefnir@Urty the. mixKAYPlability td?ﬂeaaafwmb@mgolﬁlacedsm the sveffacé of a water-

carrier_conposi t ons Act r api

ileg g | | PR e vyt e Sirbter T3 arirges g 50 rom. 1.
ml SRl QARY B 8l &t foPhl Mehu@isl at 1DdTbm with a magnetic stirrer. Sea
buckthorn (oblepicha) oil was added and stirred for 2 minutes at 100 rpm with a magnetic
stirrer. The volume was brought up to 5 ml with evening primrose oil and stirred at 50 rpm
for 20 min. The product was stored refrigerated (3-8 °C). In a separate preparation, the

amount of the ingredients was doubled, yielding identical results.

The final insulin concentration was 20 TU/ml. For human administration, the product was

packaged into gelatin enteric covering.

An additional insulin matrix carrier composition (Formulation IV) was prepared

using BIOCON insulin, using the following protocol and the ingredients set forth in Table
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- Benefiber(tm, 3 g Insulin Actrapid(tm, 9 m
bl epicha oil, 9 mM Hydrophobic silica R72, 1.2 g
WE2MWaGe768%3 | up to 75 m . Benefiber(tn) (NovartPGI/IL2009/000036
Nutrition GrbH, CGermany) and silica were placed into a
beaker and m xed by vortexing at 900 rpmfor 5 mn. .
2, ushgsoethatls eimibest nethose lset Raihefn previqus njXammies: & light jngigroscopy

.. was. determ ned.by the. mi.xture' s ability to float after
plcm’i?éffﬁlée iﬂnéﬂf’é’gmgﬁs }f?é’%llﬂl:ﬁl%%rg 5% a water-filled beaker.

Actrapid(t i nsul j,n was added and stirred for 15
1. Migioblppidia ;0 Gollp+rn|l)3§éﬁ§8‘°t‘?ﬁled11' and sea buckt horn

(obl epi cha) oil re_conhined i.n a. beaker.and, vortexed
2. Adgringngsf Ms@ﬁ‘iﬂ%léo‘”\({\%( @ﬁoﬁ%ﬂ e .thecﬁi}"&é’e 8? Py i¥ed t o
the oils and stirred with a glass rod. The solid phase
3. Mini fiktenr-shitindg anylopgstinut 8ligkr e combi ned and ni xed at 100
romwith a nagnetic stirrer. The vol ume was_brought up
4. Addoh mixtirevafistepsieahe miktureaafils and insglipef sfem2 gn@gExy od.
I n ani mal experinments, the conposition was
5. AdCHE PdsBdfthe desamegdveagenixThe product contained 12 | U/ n
insulin and was packaged into gelatin enteric covering
capsules. An additional insulin matrix carrier
conposition (Fornulation VI) was prepared using

TabldOVIA ReRict{stfmd the peefakion WEOBITEOETAAE x RARIes Camposdition.
2 t hi SE%asee l\lovoRa@géi’ﬁd(tn) i nsulin was used instead of

LI

ACt tmy—Tnsulin. An additrgnal Actrlapid(tm
For o({frl{ﬁ@fﬂaﬁ(on (Formulation I1) usijng the floll ow ng

Insuling¥etice BIOC@N),desi gned for short-36et m nsl®9.3° 182

release: | nsulin-Actra di+ nr},

AR\ "2 I | upi o

el ease: A 2l — O -vetoi- 53
Oliypigbbse(tm), 0.7 g. Silica RO72, 031 g | ObPepicha

i ' INg prinrose oI, uppto p nM49H.7 g 42
Sea;ﬁdglé"thgo &)Tspa(c(zbgﬁglé%z’s (Anbr ot ose(it ), Manhat ech | nd

SeaSampolll ml TX 75019, USA) was conbj wetd W0 h @ 190 | upto 100

i ilica frnmed RAO72 (MNManiicog ]
hydr ophobi c—silica—furedRI72

& HTEU— I T “IL’) d Ii)(k‘l
Ambigppvﬁrfbéxi ng at 900 rpmfor 5 Fn n%@?oc at Fgﬁggetwezg’zs

ChiTLiJHB ATbrotose(tmy and the silica wasodeterm ned by the9
m>fure's ability to float after| bei ng placed on tlhe

SilisaiRP?Te of a waterfilled 2.5 2.5 2.5

Final concentration of insulin, IU/ml 10 30 50

EXAMPLE 7: Efficacy of the oral insulin composition of the present invention in

diabetic mice:
MATERIALS AND EXPERIMENTAL METHODS

Diabetes was induced by streptozotocin in male adult BALB/c mice (7-10 weeks old),

weight 23-28 gr. Control mice were matched for age and weight.

Streptozotocin (STZ)-induced diabetes treatment: Diabetes was induced by 2 injections
of 500 and 700 pl of 1.5 mg/ml streptozotocin, separated by 48 hours, in male adult
BALB/c mice (7-10 weeks old), of an average weight of 23-28 gr. Untreated mice of

approximately the same age and weight were used as control. Blood glucose levels (BGL)
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beaker. 1 m Actrapid(tm insulin was added and
stirred for 15 mnutes at 50 rpm 1.5 nl olive oil was

W AWe8®AY stirred for 2 mnutes at 100 r pm w PGI/H.2009/000036
magnetic stirrer. Sea buckthorn (obl epicha) oil was

added and stirred for 2 mnutes at, 100 r ith a
were paggseRdi 48 Beurs pfier, STA dnigefiamby M%ﬁ%ﬁ?ﬁﬁw @T@Ometef (Abbot
Wt i | ' tH16: S50 rpm for 20
Diabifid Cof i Bl o RorR e GBS AR e 3. 570 i n a
separate. preparation, the . of ' [ . ¢
e e T R
priorideSiidtidn @B RsNr vadieroDuyiag tiCexpkiimient hice weneeupplied with food and
adm ni stration, the product was packaged into gelatin
wateisgstusftle covering. An additional insulin matrix carrier

conposition (Formulation |V) was prepared using, Bl CI:%\I
Compansitibns1, Thedfirstoexphamen widiged do @lﬁg@@ Vand Wllescribed in Example

i ngredi ents set .f.or ' I ' simlar
6. The gohrgsaPelpeR g e Torau RIS et citn BRRRPES

1 Cr 0SCO Icture t.he conposition is 0 i

Bloog]i e n5. ne r_ltrﬁlgp.ogfoggi gﬁgﬁq cgmqpéragﬁs ﬁe% ?%gefc{%d by ELISA
(HurSSSRERIOEL IS it Adfedynsugen(t m i nsulin powder (Bl OOON)

Into the mxture of "oils and mx. 3. Mx fiber +
Trea@?;%n&!g;%u?sanyl opectin + silica 4. Add the m xture of

0 the m xture of oils and insulin of step 2

and. g M e Bl SABstQtiby.and m x.
L Tagf)r_g%g.gr(slﬁgﬁglgisén géa_?%l%m?&%mgr élgar ation lo? t he BI OCON

mat.rix .carri.er 0Sl 1] o ' . X
2 TR e SRR s RO ol B 680 Rl fvenion
admjh[gt&é@byegwagai ce: MATERI ALS AND EXPERI MENTAL METHODS

D abetes was i nduced by streptozotocin in male adult

3. BAEBAGIB&® : STHORKK Hio Phshlin ad@i@ittatidd- 28 gr. Control

m ce were matched for age and wei ght. Streptozotocin

( | ' dtordd i nduced
g e

. Zeé@;ﬁ‘*gﬁiﬁ;@f %@%ti@‘?gﬁé;?éﬁﬁiné‘i‘@%’“ﬁféf%%“ MTE Gt o
6. anbapsnr kT S S uE B O TR A TP

comp B (Re BRSES HBEnteh bpivwgal ter STZ injection by a
standard FreeStyle(tm gluconeter (Abbot D abetes Cere

7. 1Ny b%'ti@g%ﬁéue&@a) i8Nt dadidr (WRhSutthR0d) sanplstsed by

[ nsulin npositi'ons were adm nistered orally to mce
gavelgy agau@gle ( 1 ml vol une), w thout prior deprivation of

food or water. During the experinent mce were
RESUppSi ed with food and

In a first experiment, diabetes was induced by streptozotocin (STZ) in male adult
BALB/c mice, followed by administration of Actrapid™— (12 IU) and NovoRapid™- (9.5
IU) based insulin compositions (Formulation V and Formulation VI) of the present
invention. Both compositions significantly reduced blood glucose levels (Figures 5B and 6,
respectively). By contrast, STZ-treated mice that received empty matrix carrier
compositions (lacking insulin), orally administered Actrapid™ or NovoRapid™ insulin, or
were given 25 IU Insulin (BIOCON) in PBS (gavage) (Figure 7) did not exhibit significant
reduction in blood glucose levels. Normal mice (not STZ-treated) that received insulin
compositions exhibited no significant reduction in blood glucose level. Normal and diabetic
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wat er as usual. Conpositions: The first experinment

utilized Formul ations V and VI described in Exanple 6.
Wapwoeswdhd experinent utilized Formul ati on | \WCT/IL2009/000036

described in Exanple 6. Blood insulin concentration.

Bl ood i nsulin concentrations detected by ELISA
mice tpignied VB RTAREDY SAORAY, CHYRLS) by i Y gP 9IS sthay were in

Somecgégésrfg g group 1: no STZ treatnent, no insulin
n1n|s ration. 2. Control group 2: no STZ treatnent,

r insulin i f . : t
aoﬁ] a;segond. %f; rq}g%gt\sl aa}gllel?lg‘.})l?l &1&@%{1&8 ffgﬁagfuga\fﬁ%_[fé@ bf the present
invertiopal&thdnifistefsLidrhlly ®O3TDinshied nios by 4avdgedbetlivoluynS)an dosages

t ted |
rangioe TBiB01 B0 St remPUHC HHEGHOR Retih Efises Rvels Wi observed

for 9a?‘2“1f_8h§st oG 1032 8Rel 6droP%&p%El'o€v (&7 Zné/ﬂEa('F%}e 8A—D) The

|hsuI|nvvasadmn using the oral insulin
presemoemﬁshmnam insflin e the dbedt fallovndng iadmiristrayeuagfethe 7insulin matrix

cori b e b R oL 66 TG, Al Bl A o 10 10
of infulfd Eaﬁfsedflﬁ@ﬁ[fafﬂf %pz ot RREL ESiguRSSE)NNeeas Mice receiving 2, 5, or 10
streptozotocin ( in nale adult BALB/ c m ce

IU ifsplih (mﬂdxlp}rrm mompgmtlgm ohibitedaenly gpmg@f mduc‘(lqrg in b})ood glucose
t
e B BT B Bl 3l o BRI RGBSt s o

occablﬂﬂﬁlc}I 2@ . dr&Oinglaessp dsiels., m%d‘@@nSTZQmateH)mmed\m e«ﬂ:ewed empty
gl ucose | evel s (Flgures 5B _and, 6, ect

matry gt cASPOSIEYR (PSR ATTHIES PREY KSRhisiie é‘?f‘»Bll& or ‘were left

r I Il
=R et e

( Ff eﬁ%' Vee;)“exﬁgrg{lym' 83 gmg)gjlm 10,8, 5B I@Qﬁ\{ﬁﬁlﬁ}l matrlx carrier

not ~ex signifi¢ant reduction
comﬁtbsmsh O diRgioh VB 18, 1ri}l®crmml ofiriheesafreotm & - ctfrmatled}oluﬁon (the
that received, insulin conpositjons exhibited n

standgirgyrfprmielatien)r iad IE2P oh TiRe BRI GAidBSE el Wi fhggral insulin
com@&ﬁﬂc&i ?P g{éhg 1ﬁ\;5nﬁ&t1 %1%H3d'rfb§1ﬂhl BloolYel &3¢ N&@Rs: for longer

ycem a syrrpt ons that were 1n sonme
perldIBScﬁ'Stlﬁlatcafnpaﬂed ta the trsubin énjeeted neice., Tlaase jopserivatipns reflect on the

03|t|o For.mul at i I ent . inven
PR SRR 5 B Bl 458 @fosivon
of th presEht HOLAIBR) I MMIARIA8RE administered the matrix carrier compositions had
no hypoglycemia, while the injected mice exhibited severe hypoglycemia (Figures 8G,H, 1
for 10, 5, and 2 IU, respectively).

Indication for the increased bioavailability of the insulin administered orally using
the compositions of the present invention in comparison with injected insulin can be found
by calculating the "Effective Areas". "Effective Area" is defined as the sum of the net
changes in blood glucose level (BGL) values relative to the basal level, along a defined

period of time, calculated as follows:
1. Obtain a baseline average of BGL for each time point.

2. For each time point, subtract the BGL value in the treated groups (oral insulin

composition of the present invention and injected insulin) from the baseline average.

3. Sum the values obtained in step 2 for all time points.
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ranging from2-10 IU. A dose-responsive reduction in
bl ood gl ucose | evels was observed for 9-12 hours;
WOMeN81633 | evel s rarely dropped bel ow 100 ng/ dRCT/Hi2ge 890036
8A-D). The presence of human insulin in t he bl ood
follow ng adm nistration of the insul ﬁ(% gar
To Obtmpt}@l\t wns indke tebler 3.rthe GefBiptive prsas” gje %i Piaé’tf erent treatmems
ubcu €0 tion of 10 11U of insulin caused
Were egrsu%t%% Cijiy&plgg §cem a (Figure 8E). Normal nice

Tablecgrcpgteéz iy? éﬁ%as @;{ IJﬁl 1{1 8 ghalt Q> warh d@ﬂdsﬁgﬁig%ﬂsﬁg mhected insulin.

; hi+e—thoserecgiving

Groymj ected i nsulin experienced a precipitous and alue
aoccasjonally fatal drop | lucosetevels—As—b nrf
10I@Tﬂnlqcﬁmﬁdatﬂﬁ@@meﬁ&?mt’@%@z@ﬁed enpty matrix carr 19? 7 mg/dL

conpositions (lacking insulin), orally admnistpred

5 1U:n@njkétion- aratmie carikeéampositiosat ed di d not exhi bi t | 340.29 mg/dL
significant blood glucose level reduction. In apother

2 TUeXRfdctioBNinatriid da@Gér coarppsitioson of 10, 5, or 2 1Y 8F4.4 mg/dL
insulin matrix carrier conposition (FormulationjlV)

vS. injection of the sanme anount of insulin solution
(the standard formulation) in 14-25 g mce revel ed

101[?:2?1 ecﬁbﬁ?rraﬁr%@&eﬁf(e%&rﬁbo‘sﬁi%nor al Insulin conposipen of

i nvention nalntalned nor mal bl ood gl ucose

' Of time conmpared 10 TN§3;

|l ovie
ey '3
S1U; Hﬁ?ﬁtﬂoﬁ/%ﬁtré)éfcéﬁle Onép()% ese observations reflegt on

t-he |nr\r_nae ed—bi-ocavaiH

\, ~f
ease ocavattabt+ of—nsutina—when 3

21U 5 i HOBY SRALEX GRERT ﬁoqlﬂ%“tf?é’t rix carrier conposi t CHER

f
the present invention  ln addition—mece red

adm
A\ > uulll |||

the matrix carrier conposi tions had no hypogl ycem a,
while the injected mce exhihited severe hypoglycem a—

101 knjeptioes 59T infgctipnf or 10, 5, and 2 |1U, respecti éi3§).
Indication for the increased bioavailability of [the

1010 Rgedtion /@did mjestiened oral |y using the conpositi gh$lof
the present invention in conparison with injected

insulitn can be found by calculating the "Effective
Areas". "Effective Area" is defined as the sumof the

101¢f i?atﬁi‘@&ﬁ@?cdlﬂ%&gﬂﬁd/ 5911%9&& daf¥& cokPGhbitional ues| 2,74

ative to asal level, al ong a defi ned period of

O T 0 T B o 9

+ha PO

cnht
r\r\l r‘t A vAE

t—theBE—valve—+1—thetreated—groups
(oral i nsul conp03|t|on of the present invention and

{ﬂg%&tgg%gggii@gn%é{gé? at @&%%Sf@wg[ﬁl ({ ﬁ@%ﬁ@n{ago mgor injected

insuglg telggl,gat% gﬁatvﬁ'leyeeglo%% %1? : gﬁﬁ'cﬁing ,tht NGur@{dne@édeVRr the mice. By

rent Treatments were then )
contgdsh tthearslavebr laciewiatiesifor the insulin matrix carrier composition indicate that it

is far from the saturation doses. Thus, matrix carrier compositions of the present invention

ra
LI
in

are more amenable to accurate dosing within their therapeutic range, compared with

standard injected insulin formulations.

Next, the effect of the oral insulin composition of the present invention was tested
on two human subjects, one healthy and one diabetic. 30 IU of Actrapid™ matrix carrier
composition (Formulation IT) reduced blood glucose levels in the healthy subject from 105

to 80-90 mg/dL over a six-hour test period (Figure 9A). The subject reported an unusual
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Table 3. Effective Areas of insulin oral matrix
carrier conpositions versus injected insulin. As shown
WO 007481683 3, the relatively |ow 101 U 51 U and 1BCTUIL2P09/000036
ratios for injected insulin indicate that these doses
are approaching the saturation dose for the mce. By .
degrasonf hasger, bhe of tSevRQ | V%Fﬁ?gée?i%lpp%s ¥ ofon{raY: |a§§%ﬂ1¥tﬁatlon of
S: §
el fifindd b i FRERAT Lhgn 4 e Spbillerkl, bohi¥ cases severe,
with 66USRPEh}ih@Bdvedde fehaiopsesent | nvent| on are nore
anenabl e to accurate dosing within their therapeutic

I aigR; of GRS datidl ¥ widraadaidsterdil Saimee pen $1uj/ bwer 14 days to a 67-
fornul ati ons. Next, the effect of the oral qsull
\¢

year@lmwbmct having typendl shabstas: whewshibitesh gligase: lsvela @f ger 1 when
un‘afelg\tJ HH agd Slg?h?f? tvﬁie{lqggelaﬁglélﬁ]é’o R0 %oﬂ 'tﬁgﬁ f&mu%mhl’l/ @fe blood

rx carrier COlTpOS|t|0n For mul at 1 on
glucdsk JeveBditogibdhb andvehpe obsboue V) &i 1gure OB T'lfaﬂdd:jwt reported feeling

subject from 105 to 80 90, ny Ve si x- hour efsth
well Fy@,npgdh% TR 819 of ﬁﬁ%elglggj «atorole ’?%&03}?051 ion of the present
invetd S ¥ Q\?c%cgﬁa@éoﬂ%&ﬂg@ fo tapé‘ﬁhe%ﬁﬁ)()wtléﬁs 8.9, (3OS Fay, as needed,
reacti1ons contrast, adm nistration of injected
resultlng uhlwelt—ooﬂtﬂﬂﬂleti hgtusasoj lewels wigh I{lﬂo&d’vetsé rsagtinms. By contrast, the

cemi a, sone es seyve
s Y BRSSO ERER SRUSFRs by BREORREO YA
anulﬁg&‘d}"d%f&&ﬁ%ﬁc&tlE&%@hﬁ@‘émﬂﬂatlcﬂder 14 days to a 67-

year ol d subj'ect having type I/11 diabetes, who

| He/ & m«ﬂﬁ tdrgaslesti foll
S e b s ke st

admfnmtlmlbmbf the Msulive coﬂnpggjtugi was senfimmes) by edhyyp r@qﬁrlx carrier
com?(\é/sztgqa Sofo F&)?%ﬁ%p‘i ﬁg’%{l‘& %ﬁ:t ?arpgﬁ)ﬁ of & gllg %&19&&1’1%98‘?&{5%1’{1’15 of

eri o recel
1nsuﬁ’ﬁ ah o BRWidalgoames | folnhaf cdrheffgstivsntreatndiaidtesn rﬂ:hemmve the
ubj ect has continued to take the conpgsjtjons 3-
addltwlwé sdysatagd of notisdyeing BYpoghEsma inrfgth%&aquc & SRFRY) SPRIgets-
gl ucose levels with no adverse reactions. By contrast,
the subject had a | ong-standing history of intense
sensations of dread and unease after receiving a

o BES aofhf ST PB5 b DA T g Tons

subject's blood follow ng adm ni stration of t he
MATERIALS ANDIOXPERIMENTAIOMETHODY ELI SA. Thus,
matrix carrier conpositions of the present invention

,a:]aﬁ(t:q%gali%lngvga%plgl{ g@]:bz%%?%}é \éxze}{;clr ; re}/ }aﬁte:% ;I{?Elgff WeLS a8m1mstered daily
1ml %gfn?s%hh‘ﬁ%{tﬂx LheRt cOinphatiss (25TU§M1) fﬂ@&%ﬂfﬂéﬁta&@ﬁbdpb on@BS (gavage

vantage of not inducing cema_ in either
conteb] @petp) yicogavage s lélfﬁj}ygc@g th ¢1gth dpaxméqet\yergtag@}mstered

o B R B R o Bl Sl AR RS caric

composition or PBS. Negative control mice were administered 1ml PBS by gavage over 13
days, and 100ng of LPS in 1ml PBS by gavage on the 14th and 15th day. Positive control
mice were injected with 1mg of LPS in 1ml of PBS. 3h after LPS administration, mice were
sacrificed, blood was collected (for LPS detection) and gastro-system, liver and kidneys

were fixed in paraformaldehyde (PFA) 4% for histological analysis.
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Fifteen 10 week-old Balb/C nmale mce were used. Mce
were adm nistered daily Im of insulin matrix carrier
WQ 9po8i683 on (251 U/ m ) (experinmental group) orP@BB.2009/000036
(gavage control group) via gavage over 15 days. On the
14th and 15th day, m _ce were adm ni stered orally | QOOn .
Anins foll gl yhiasoseaRis apalsy: MogeTHEr LR TRE § (8T PO their
mat L i X I 100 : ; 1 for
for QRO W FEOGHE SR A iR PP Bresl e FIKES oA GLstgared
the pBéhck ODpahologicBSHangdsm  PBS by gavage on the 14th and
15th day. Positive control mce were injected with | ng
Interhl bfgank RolléttioffanBBHatidh: @htdy IsREicadvaraistifiatd, and their gastro-
mce were sacrificed, blood was collected, (for, hg\’g fixed 1
systenhe kisey.ommd Laved vepae eollgcigistran the phdaminpleayitynwgighgd ppd fixed in
o, Bl xed in af or mal dehyde (PFA) 4% for histol ogical
10/"5?%%11&531.“ gfli'rral foll ow up and macroscopi ¢ anal ysi s:

i.ghed .3 ' .
ol 55 S 5l 0 PR e v mic

into RbEAIAST ntdih EPTRS PR wiMesdchgated drdno thettieodbye semdagation; at
at hol ogi cal changes | nternal or%_aﬂé col l ection an
i

or p ! d
first forx 53 imajp: at é@O@égm% llowvedebye 12 4Ri; Q,QOxgmfxt Kapgrnatant was
ast o ' , i were collected from
remcfRE FIERATA & bw il %é,sf‘ﬁé% Cnd fixed in 10%
f or mal.i olution. Bloo ol i I
g R T e
takerVof &laly NP fTbHbeS drbags daotibdhatddtAverel mepmedviir HELC analysis by

separated fromthe blood by centrifugation; at first
additiey ofiG 1M of ERTA000 cgmax fol | owed by 15 nmin at

16, 000xgmax. Supernatant was renoved, placed in a new
RESUILES and stored at -20C. Detection of LPS in nobuse
serum LPS in nouse serum was detected by HPLC. Sera

taken, on .da ro . : i ¢
o BB B PRB BE EAEngEf  rc
invelthA waRESeFsattde Noxjatidlygicdl cliunges oveaendbseyed aini ghe animals'

of oral, insulin conpositions of the present inventiaqn.
behagigs. HySJET 016 H. NN SORGHOR LACATHA TGRS st and Blight. No
i ' Sh i e dR @M REmalTiei 1 fur was in
Welgﬁlgfo%l\%gg%tg?tt&?on, a%géearei ng gPr{;[Dot h? }EI ean, and bright.
M No Weii?hﬁall ass was detected; the m ce gai ned wei ght
AP HH § Croscopi ¢ anal ysis: Macroscopi c anal ysi s

of .internal organs s.e l,ed n ' 3 Y of thology.
pabhiagi GPAERS fr EAFR e, BYLAETEE RIaAGY of ey pptboloey
OrgdRDLIMAT Alde WeréhorSRRP develppriahad @errhdlrsightshape, appearance (bright
and smooth), and weight, were normally colored, and were in their normal location.
Microscopic analysis showed no evidence of pathology in tissues of mice in all groups

(liver- Figure 10A; kidney- Figure 10B; duodenum- Figure 10C).

Serum from the treated and untreated mice were also tested for the presence of LPS.
LPS was not present in serum of mice given oral insulin composition of the present
invention + LPS (Figure 11, curve C), nor in serum of mice given 1ml PBS + LPS (Figure
11, curve D), showing that neither the matrix carrier composition nor the gavage
compromised the integrity of the mice’s gastrointestinal linings. Serum from mice injected
1mg of LPS in 1ml of PBS served as a positive control (Figure 11, curve A), and untreated

mice served as negative control (Figure 11, curve B).
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and snooth), and weight, were normally col ored, and
were in their normal |ocation. Mcroscopic analysis
WQpWMsT6pd evi dence of pathol ogy in tissues of PEGA/H099D00036
all groups (liver- Figure 10A; kidney- Figure 10B;
duodenum Figure 10C). Serum fromthe treated and
EXAMRLE & Paeparationof eryghepoietin matrippanries copposiion: of
LPS. LPS was not present in serumof mce given oral
i nvswil drptheqpopasi (EBO) ofiattikecapriers epmpogitiemtwasnpredugeg, using the
(Figure 11, curve C), nor in serumof mce given Im
follow@gmgrgéign(s;:i gure 11, curve D), showi ng that neither
the matrix_carrier conposition nor the gavage
EPREEXHbernetisalphentmMint egrity of the mice's
gastrointestinal linings. Serumfrommce injected | ng
Olivedil,[7P8l i n I ml of PBS served as a positive control
(Figure 11, curve A), and untreated m ce served as
AmbriegatYMe6 gontrol (Figure 11, curve B).EXAMPLE 9 :
Preparation of erythropoietin matrix carrier
SilicgOMp@si tion: An erythropoietin (EPO matrix carrier
conposition was produced, using the follow ng
Oblepidpd 61 &hlls: EPREX(tmnm) epoetin alpha, 1m dive oil, 7
m Anbrotose(tm, 0.6 g Silica, 0.1 g Oblepicha oil, 8
Linsédd diil nseed oil The conposition was prepared as
descri bed above in previous Exanples. The volune in
hSos L ] Srstcat t idls Mkdnipléd. Mheedlume in
The bethBodfR0IP BBk bl REGIEN atsRe i phAidls MAdpl ,
this deXANRItIEn beas Hrought vp to 20 wdsdthdinstéd el dfhedingl KPQseneanirgtion was
trix carrier conposition: The in vivo rel ease
I5078di | e of the EPO matrix carrier conposition from
Exanple 9 was determned in rats. Relative
reticul ocyte count was neasured after oral
adm ni stration of matrix conposition containing 200 I.%J
EXANPLETHY Iepéyocishiass prafde ofeiy thippotion Ay eagr l?g cgmposition:
days 1 and 4 of the study; blood samples were drawn_on
da¥hd 0 pi2o ddsass: profileatfdhe ERO matsnearder, comppositiondgem Fapmple 9

t hout . EPO dmi _nj. d iR Ahistrati

L

of mafiid 6othP63Itién tortamirigo?0( AV BRGe Tiz) EPEXAMbdsitih: weP@Iministered
activity in normal and anem c rats am'nister% )

twice pydRYOpBRGH qf the study; blood samples were drawn on day 10 (2 doses; 5 rats).

As a control, matrix carrier without EPO was administered (5 rats). Administration of the

EPO matrix carrier potently stimulated reticulocyte formation (Figure 12).

EXAMPLE 11: EPO activity in normal and anemic rats administered erythropoietin

matrix carrier composition:

Male SD rats were subjected to nephrectomy surgery removing 5/6 of the kidneys,
to serve as a kidney failure model; control rats were left intact. 1 ml of the EPO matrix
carrier composition from Example 9 was administered orally to rats by gavage, overall 150
IU EPO were administered. EPO levels were measured by ELISA (Human EPO

Immunoassay by Quantikine™ IVD) at various time points between 1-24 hours after EPO
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Nidigcse¥:
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| VD) at various time

Bt SlhebalRitifited

afi‘l&d na mé-lq‘]ﬁ carrier

comj%?sﬂmne 6h OBYs " Atanid (51 @UwEs hdhinidteredt dmbbutﬁﬁmﬁﬁllyﬁﬁﬂﬂtc&ys 1 and 5.

EPO was either admi ni stered orall

Retigdeayteandbempealpbindhoeshceimiss ware diegfo

weel g PR bnRAR

Bt &

in a nmat
ifferent times between 2-5

i aﬂ’l%% }(rlagrp(ogag}{ér é'onﬁﬂ)gltﬁm was equally effective

em)gl obi n

count's wer

as the 6E@tédTEﬂoaDadaJ fidraraaBprescntative tiatevpmént i2dépived ksT:dﬂdt ér

adm ni strati on.

The EPO matrix carrier conposition

Tabl\é/acis EoHpAhnedfl ret hv@agSlonBetetm] &he @ofaoﬁion@ﬁtfmﬁ tiggmfiast EPO

representatlve tinme pol nt

I's depicted i

n Tabl e

admipagsitation) ofsplrslntisisivategn @W%W@g@m@r@mwmoaﬁfﬁe%@ injection of
O(one month fromthe first EPO administration) of oral
adm n| stratl on of EPO matrix carrier corrp05| tion vs.

oC ot AFJnn EVAMDL- =

>c— ||J S22 inn e 2 b e O \w =/\AIVIEC I"I cpyal d.l.l Ol

Growth Hornone (Gf) matri ¥ @F?I er conposit |Socr: nj%tedEPO
L Growth _Hornone (GH)nratrx—carri-er—conpestton- WaS

pr odu®&®C usi ng the foll ovﬁﬂ@z 86

ingredients: Genatn

opin(tm growh hormne w

from BB maci a ang
| yophi | i zed Powder

Upj ohn, 7i%8t he form
cont ai ni ng_somat r opi

Of a 7436

n [rDNA

ori gi 8lGBwhi ch is
DNA origin. It hag

a pol ypep#i8de hor none of
191 am no acid resig

r ecoffil8ant
ues and a

nol ecH@r wei ght d
sequence of the pr

f 22,124 4488t ons.
oduct is identical

The

am no adid6
t hat of human

tq

growt Rydgrmone of [pituitarys4@gi gin (sorfatropin).54.66
EXAI\/PLE 13: Mediumtermrelease TG--b ratrix carrier

bouupuMd¢HU|| The—flortow g ggpmuiation (was desi 9@8

for umterm TGF b reI ease 30 m of|l sesane ol and

—320—+d sea—buckthorn— 1O I blla) ort—were —co ed
in a Mgﬁgsr and st|irred fo:jd'?ém nut es (lm n) at b%grpm
wi-th a n:annaf st o)

IE’) 1l )

or TC= |n
IIIIII ATTO \3/ '\
was sfWed into tlhe oi | 1§ﬁl§re at 20 rpmfor LN
then 60 rpmfor 7lmn 18 g anylopectin frommaize

(Fl ukPIldht al og nurtber 22720f0fas wei ghed with arf08-2

anal ytical scale, |[conbined with 3 g hydrophobic silica

fumed M®V2 (Degussa Inc), ahB6m xed by 4.84
RET% 3.674 3.034
RET# 0.2941 0.22578

EXAMPLE 12: Preparation of a Growth Hormone (GH) matrix carrier composition:

A Growth Hormone (GH) matrix carrier composition was produced, using the

following ingredients:
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vortexing at 900 rpmfor 5 mn. Association between

the anyl opectin and the silica was determ ned by the
WOrRPN8®3E ability to float after being pl acedP@HIL26€9/000036

surface of a waterfilled beaker. The anylopectnsilica

m xture was added to the o0il-TGE-h solution and

Groveth hpmeshefpowd26 sa¢ belows at 40 rpm 7pH M8l ive oil were
added, and the mixture was stirred at 50 rpmfor 3

Amympectlril'ﬂem\tﬁmw(e?lumaltai@gjgﬂnhberﬂZﬂ@O)SOBlSrgr W th sesame
oil, and the mxture was stirred at|50 rpmfor 20 mn.

Slhcm7product was stored refrigerated} (3-8 0C). In sone
experiments, the product is packagef into gelatin

OlvEDETTT covering capsules, such as [hegg conmercially
ava i1 able from Shi onog| and Con'pany Ltd,

a|| EXAMPLE 14— Preparattom of a one(t matri X
ObleB]ef ayly UG

composi ti o_n A Copaxone(t m | conposi tion

(J‘nnavnru: Ea

xohre—Formiatt+on |)‘ro |J| UU‘ULC ) lIIE
Sesaﬁ’@lolﬂovm ng ingredi ents: Copaxone powd BP%I ‘édgﬂ Joj oba

oil Anmnl\ln$l|’ 50 Alnllamnr\an

oocarh

Gencﬁ?&g% %36% h&nﬂ)n@\%ﬂs%@ﬁﬁédnfﬂmg’harr&dla | B@jﬂﬁn A tge form of a
thorn oil, 80 m Sesanme G| _up to 200

IyophilizechPstider anutaling senaeenin WA mlﬂ&p@b@h fS wplyreptlde hormone
of rq;'zf)ﬁzﬁnglit D§\IA 'ég%cril % G& 18?7 1&@%{:@ %mdﬁéseﬁﬁi \éeljgé{le&ﬁﬁr Jv'élght of

€ quali tur
22, lﬂ\ﬁfiﬁtdﬁt@ THeQusias aﬂid)%teqﬁdn@f\lﬂbf tha prductvatidentisalrtd alm of human growth
wi t hout noi stening). 4 x Sea buckt horn (Cbl epi cha
horngne Oﬁﬁt}mﬁé}’@’é@n@‘l’mﬂmpl@ m nutes. 5. Add t§1e Cogaxon)e
powder to the Sea buckthorn and jojoba oil mxture.
M x gently using circular novenent for 15 mnutes. 6.
Add the m xture fromstep 2 to the Copaxone m xture
EXAVPDE1RMbdiandternxrdent HCHP naroutariemsompesitionor 25
mnutes. 7. Add Dive Ol and Sesane G|, and m X

UsirRg f&l1MEL edrhful ftldn W ddspned Corhaditn@sterm TGF- release: 30 ml of
sesame oil and 120 ml of sea buckthorn (oblepicha) oil were combined in a beaker and
stirred for 3 minutes (min) at 60 rpm with a magnetic stirrer. 20 grams (g) TGF-p (53 kD)
was stirred into the oil mixture at 20 rpm for 4 min, then 60 rpm for 7 min. 18 g
amylopectin from maize (Fluka catalog number 22720) was weighed with an analytical
scale, combined with 3 g hydrophobic silica fumed R972 (Degussa Inc), and mixed by
vortexing at 900 rpm for 5 min. Association between the amylopectin and the silica was
determined by the mixture's ability to float after being placed on the surface of a water-
filled beaker. The amylopectin/silica mixture was added to the oil-TGF-B solution and
stirred for 25 minutes at 40 rpm. 75ml olive oil were added, and the mixture was stirred at
50 rpm for 3 min. The volume was brought up to 300 ml with sesame oil, and the mixture

was stirred at 50 rpm for 20 min. The product was stored refrigerated (3-8 °C).

In some experiments, the product is packaged into gelatin enteric covering capsules,

such as those commercially available from Shionogi and Company, Ltd, Japan.
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Next, an additional Copaxone(tm conposition
( Copaxone-Fornmulation I1) is produced, using the

WO 200p08i6aYy i ngr edi ents: Copaxone(tm powder, S5SPQI/Bg809/000036

Buckt horn oil 30 M dive oil, 50 mM Beta-glucan, 4 g
Anyl opectin 7 g Silica RO72, 2 g - Beeswax, 170 g

EXAMBEEJL4: Preparakion of atGopaxghefdamatiit earsiey compesitions or

follownilg]%

10 mnutes. 2. Add silica R972 and m x intensively for
15AnCoptame™s . co@ipesikion h@ apasdrictForofulation B i& prasiuged, using the
wett] n?ed%?wder must float on the water surface

st ening) . 4. Mx Sea buckthorn (Obl epicha)
Ol and div il for 5 mnutes. 5. Add Copaxone(tm
poxBRFXONE PEEECTH A&kt horn and O ive oil mixture. M x
gently by circular novenent for 15 mnutes 6. Add the
ni ¥jobaoibf08dep 2 to the Copaxone nixture of step 5
and m x gently by circular novenent for 25 m nutes. 7.
He®livbeds¥bml pul veri zed it and conbine with the oil
suspensi on of step 6. Mx and cool. EXAMPLE 15:
Pr apyalraegliicem, 2 an Apol i poprotein A-1-M netic Peptide
matri x carrier conposition An apolipoprotein Al
- nBertdlacgpePigi de conposition is produced, using the
follow ng ingredients: APO A-l -mnetic peptide
poweflepetding gSea Buckthorn oil 50 m - dive oil, 50
m Beta-glucan, 3 g Chitin, 2 gAnylopectin 8 g

SilicaR972,2 g

Sea buckthorn oil, 80 ml

Sesame Oil up to 200 ml

Mix alpha and beta-glucan with amylopectin for 10 minutes.
Add silica R972 and mix intensively for 15 minutes.

Check the quality of the mixture by wetting (powder must float on the water surface

without moistening).
Mix Sea buckthorn (Oblepicha) Oil and Jojoba Oil for 5 minutes.

Add the Copaxone powder to the Sea buckthorn and jojoba oil mixture. Mix gently

using circular movement for 15 minutes.

Add the mixture from step 2 to the Copaxone mixture from step 5 and mix gently by

circular movement for 25 minutes.

Add Olive Oil and Sesame Oil, and mix using a magnetic stirrer for 40 minutes.

Next, an additional Copaxone™ composition (Copaxone-Formulation II) is produced, using

the following ingredients:

Copaxone™ powder, 5 g

Sea Buckthorn oil 30 ml
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Silica RO72, 4.5 g Beeswax, 140 g Procedure: 1. MXx
beta - glucan with chitin and anyl opectin for 10
WOrRMWONE®33 2. Add silica RO72 and m x i ntensi veP§I/Fgp091®H0036

m nutes. 3. Check the quality of the m xture by
wetting (powder nust float on the water surface

- widlivewil, A®indt eni ng). 4. M x Sea buckt horn (Obl epi cha)
Ol and dive G| for 5 mnutes. 5. Add Apoli poprotein

- ABetagegt, 4t the Sea buckthorn and Aive oil mxture.
M x gently, using a circular novenent 25 m nutes. 6.

- AddnyiBpedtin<t gire of step 2 to the Apolipoprotein Al
m xture of step 5. Mx gently using circular novenent

. fedGegngies. 7. Heat beeswax, pulverized it and
corr%i ne wth the oil suspension of step 6. Mx and

3 C‘iﬁelesw E 16: Preparation of a Rituxan(r)
(therapéuti € nonocl onal antibody) matrix carrier

p %% osition: A R tuxan(r) (MabThera) is produced,
rocefd Ry the followi ng ingredi ents: - Lyophilized Rituxan

1 bl heras elbeigBERTPRRD o1 0fifle 70 O5Tn 0

2. f ot Rareed SRSy eA Se e mx | nrensi vel y

5. whhgh peiast Rasrarrony vehi v bt el e surec
With%?:mf?'éﬁ%hﬁ@ . 4.5 m )riutsgg buckt horn (Cbl epicha) G| and

4, Mix Sea buckthorn (Oblepicha) Oil and Olive Oil for 5 minutes.

5. Add Copaxone™ powder to Sea buckthorn and Olive oil mixture. Mix gently by

circular movement for 15 minutes

6. Add the mixture of step 2 to the Copaxone mixture of step 5 and mix gently by

circular movement for 25 minutes.

7. Heat beeswax, pulverized it and combine with the oil suspension of step 6. Mix and

cool.

EXAMPLE 15: Preparation of an Apolipoprotein A-1-Mimetic Peptide matrix carrier

composition

An apolipoprotein A-1-mimetic peptide composition is produced, using the following

ingredients:

- APO A-1-mimetic peptide powder, 11 g
- Sea Buckthorn oil 50 ml

- Olive oil, 50 ml

- Beta-glucan, 3 g

- Chitin, 2 g
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5. Add the Rituxan(r) powder to the Sea buckthorn and
Aive oil mxture. Mx gently by circular novenent for
wa Hoa0siiesEs 6. Add the m xture of step 2 to thRCRIL20004190036
m xture of step 5 and m x gently using a circular
novenent for 25 mnutes. 7. Heat beeswax, pulverize it
- andimglpbétne8 @i th t he oil suspension of step 6. Mx and
cool . The foregoing description of the specific
- engiticd ReTR, .3l 1 so fully reveal the general nature of
the invention that others can, by applying current
- knpwdsedgel4orgeadi |y nodi fy and/ or adapt for various
appl i cations such specific enbodi nents w thout undue
ProcBiet i mentation and wi thout departing fromthe generic
concept, and, therefore, such adaptations and
1. mogikheat ARsnsheukidiaa8 AhglobSkRnEedo hiinkes.
conprehended w thin the nmeahi hg and range of
equi;y ah: ' kpents. It is to be
2 oy By e R B S ol oy
e 0 herei n.i.s fQr [PL]
5. nobnghe ARy P IR ik B RU RS Aoy SBSTILPLN R PG surtuce
Wﬁh&ﬁ&&ﬁﬁ&ﬂngyt various disclosed functions may take a
variety of alternative forns w thout departing from
t "grik BYLBLdIRbEObIBiche) Bil RAROIRE Sl foe 8 mia@EROSI ti on
for oral use, conprising an oil having particul ate
mah LT - ! rahukkR@oRAhid Olivalo® mixture. Mix
> na%?gfnﬁﬁﬁgﬁggggfigﬁﬁgh%%Fﬁggé%%aride inintimte
gentlypusingy alrenltr mosonem2b annwes.h silica nanoparticles
havi ng a hydrophobic surface, wherein the size of the
6. Si Aidgahdamaper 6f stde? té thelgolipeproteil @01 martmedestep Samdix gently
_b. a_protein or, peptjde having therapeutic activity,
using eGP Ry TIS30JRIMEd with said silica
nanoparticles and the polysaccharide. 2. The, }
7. phHenteheesvice anlveorpbiiongd spmbine aif the pil Jygpeasiniof gtep 6. Mix and
1polysaccharide conprises a branched pol ysaccharide. 3.
€% The phar maceuti cal conposition of claiml1, wherein
said conposition is anhydrous. 4. The pharmaceutica
conposition of claim1l1, wherein said size of said

silica napoparticles is, bet n 5-30.nanongters. 5. .
EXAME M ipars i oLuRusaniiresrperts HOROC R anabody) matrix
carr'i@ @nfpodfeRppobi ¢ surface of said silica nanoparticles

conpri'ses hydrocarbon noieti es.

A Rituxan® (MabThera) is produced, using the following ingredients:

4.

- Lyophilized Rituxan powder, 7 g
- Sea Buckthorn o0il 40 ml

- Olive oil, 40 ml

- Chitin, 3 g

- Amylopectin 8 g

- SilicaR972,3.2 g

- Beeswax, 140 g
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6. The pharmaceutical conposition of claim?2, wherein
sai d branched pol ysaccharide is selected fromthe
WQr@WaH8®dNsi sting of amyl opectin, starch, and BECH/HIGeMM00036
7. The pharmaceutical conposition of claiml,
conprising a linear polysaccharide selected fromthe
Proceguwxep consisting of cellulose, chitin, alpha glucan,
beta gl ucan and derivatives thereof. 8. The
1. ph»firebigiutahd almyopqetiaifoi thmafutesl ai m 1, furt her
conprising a structural protein selected fromthe
2. Or Q4PsiGONRHBL aiomd{ inednsiselyrfor tOhlimgesn, keratin, and
fibrinogen. 9. The pharmaceutical conposition of claim
3, 7, Chdtk tRe QuARYBY i Mbktare Xy’ WeiHE @hoviRiedh@ish 158l @ b &dhter surface
from the group consisting of elastin, collagen,
withdg matisteningnd fi bri nogen. 10. The phar maceut i cal
conposition of claim1l1, wherein said silica
4, naM@pﬂeabwkﬁ&nh@ldelacm%IQll argl @byl denT miwftehot | ess
than 600 C. 11. The pharmaceutical conposition of
5. cl Addntk Rishaend powddrdo hiafehedkiiony sad OtiaeiadlemirigreaMix gently
nelting te ra‘%ure of not nore than 400 C 12. The
lnfmﬁﬁﬁﬁﬁﬁé@ﬁﬁggéFl QWBE@?tlon of claim1, further
conprising an am no_acid selected fr

omth rou :
6. cofdd éhei mekter qfrs@qphz te thej %ngxﬁg mlé]:qg@ gﬁ;stgp 302%@ me gently using a

sp stidine. 13. The pharnaceuti cal
circul mag Si P@%kg?%ﬁu& , wherein said oil conprises a
e of o 14, Ih | 69%ix and
c ﬁp%bfesvm pufrigd it Bl P e GPhupRTRARbf 4GP Mix an
co01.sel ected fromnatural vegetable oils and synthetic
anal ogues thereof. 15. The pharmaceutical conposition

of TRd &Rbding Vﬁé@é&éribnsé f ¢heOkpecifity EMBOAiIBRATRI e S0 afmlly reveal the
ant | oxi dant . har maceuti cal conpositian

genecdl aiatnre, ofvthe finyention thatopthets P P¥ @BPRIE PN al%nowé%dgﬁ readily

modgﬁ gfn:qg)g 4 atagxkg%%prﬁéoaRo§$§ Lok I;legg’l;} gx%boér E‘fénts without undue

expefiai¥Rtatidh rhﬁldaﬁfltﬁdﬁkl Héppadg @ion ckmgemm corik8pt, Tdmd, therefore, such
phar maceuti cal conposition of clai n%l further

adapgasiops |a§d ntgo@;ﬁ%{;pns 1@10u}ﬁh éncb ALer Iknded it e SQ}HH&E?‘HCS within the
mea1%n§%% Frane Itlf of @@\ﬁ(l@%ﬁs ﬁ §c%s@& BmBbdiRRAts. d€is 8 be understood that

armaceutical conposition of
the phirgscology ovdwnmoﬁnglaamplpy&(ﬂtan @ fop8stivdeose ©f description and not of
limitation. The means, materials, and steps for carrying out various disclosed functions

may take a variety of alternative forms without departing from the invention.
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pituitary growm h hornone. 21. The pharnmaceuti cal
conposition of claim1, wherein said protein or

WQ9pH08e33 s gl ati ramer acetate. 22. The phar neREULL26eH000036

conposition of claim1, wherein said protein or
peptide is an apolipoprotein A-l -mnetic peptide. 23.

CLAIMSphar maceuti cal conposition of claimi1, wherein

1.

10.

11.

said protein or peptide is nonoclonal antibody agai nst

t/? %q@frﬁﬁc%&ﬁca%gl o&ifion RE RNALEBRCEHpHSRL &P BROBiA® Particulate
of "clarm 1, "wherein said protein or "peptide is

sedtes segpehdedrthé¢rhim, yhewn the psitctlatgmettercamprisesni n, a

tunor necrosis factor (TNF) protein, interferon-alpha,

iantee pbBEsRhitdeain aMtthhatatmf@valenyassoeiatids. willnesilica nanoparticles
phar maceutical conposition of any one of clainms 1-26, . .
whehaViRg By HePRavic srrface, dvisteip; %m % Oﬁéﬁ? Sthqagnapgparticles is

mor SetW%@ﬂl-zl@g‘g@&Kﬁagrsvﬂa}me of said pharmaceuti cal

conposi tion. met hod of administering a

i ol ogj cal | A ' : i ayi iat ith
b AR bY A BRI DRl RSN, prccic v
c onp4idl silieg nacpatticlesdnd thespatysanchatidesai d subj ect t he
pharmaceuti cal conposition of claim1l1, thereby

arkE priasihaédufidaloripdbigion d@clfigp! wderdio tike Salpjaeciiarid? tomprises a
The net hod of claim 26, wherein said protein or
duprdhgéd pplysagehatiieyne. 28. The net hod of cl ai m 26,
wherein said protein or peptide is a peptide hornone.
Zthe pHaemaesuticad Cglﬁlpesi@q')rn@g@@inv\héwllﬂrﬁn§aﬁdc¥0mp@‘éléph isggnhydrous.
peptide is an anti body. 30. The nethod of claim 26,
viter eiharnsaedtiqat atomiposvionpeftdlam ils wheeinr opidi size nof 3aid silica
The mst_hllod, f clai 6 V\heﬁrei n said protein or
ﬁ@&??%ceé,lsgaef%?epaﬁ?%ﬁﬁ@m “Fior none. 32. The nethod of
i i caposaiion S5 i, RheREP Ll Bdipmpic sutce ot sid
' s k ' ESiean apol i poprotein

A oA DL R R 3T 2Fai m 26,

erein sai r |G : ‘e i
2P Bl RGPl dh of ik ey TRUREMRHR) pojvggocharide i
cdeBdcraddBom \Wegreum canlsdng ooty fopeetinp sfptdhdand glysedeect ed
fromthe group consisting of calcitonin, a tunor

el PhbEndcB@ic@l comNb3itibh Adfetiaim i Nt esrhwiskiy al fhdr polysaccharide
interferon-beta, and .interferon-gamm.
selected from the group consisting of cellulose, chitin, alpha glucan, beta glucan and

derivaiives thereof.

The pharmaceutical composition of claim 1, further comprising a structural protein

selected from the group consisting of elastin, collagen, keratin, and fibrinogen.

The pharmaceutical composition of claim 7, further comprising a structural protein

selected from the group consisting of elastin, collagen, keratin, and fibrinogen.

The pharmaceutical composition of claim 1, wherein said silica nanoparticles have a

melting temperature of not less than 600 °C.

The pharmaceutical composition of claim 1, wherein said branched polysaccharide

has a melting temperature of not more than 400 °C.
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36. A nethod of manufacturing a pharnaceutica
conposition fornmul ated for oral delivery, said nethod

W@ amwpHs®shg the steps of: a. dry m xing silicaPCI/IL2009/000036

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

nanoparticles having a hydrophobic surface, wherein
the size of said silica nanopartjcles is between 1-100 .
o phaEraseutigial [LORPPHHOE e Hlain dL, %'l}xﬁi@f S9YPsising a3 |gougo acid
r . 3 " . . . d

NBILSRA A RS BB FE RS AR U ARl acid, apartic acid an
[figidehe) or peptide having a therapeutic activity with
an oil; and c. mxing said silica nanoparticles and
Priey plaetbedtidsl doniposisioh bfaildimIwhderimsadioil @ngirsenaonixture of
peptide fornms an intimte non-coval ent associ ation
viltSh said silica nanoparticles and sai d pol ysacchari de
and wherein said siljca nanoparticles, said ) )
pBheyphecweguitigal, commesisian @f isladmolyivereiy said: qil, eorppriseg prnixture of
or., pept | [ ' I s [ I od of
Qs Sy B BERLREG, B 8 Sk Alaoglag bkt

anched pol ysaccharide. .. The t f elaim 37 .
¢ i AR R R o e eigd 1§ oleerI8 Rl of $Blotbmprises an
Biidemdiafgf claim 36, further conprising the step of
addi ng a structural protein to the mxture of silica

%@a&ﬁqheéu%%amﬁlp@gwﬁ BEEAA 11 dRherdfh saldI6il BBPRSEs @h oil that has
cl'aim 37, further conprising the step of adding a

s4 melitngrtempenatrepiatlenst hé0te-xt ure of silica

nanoparticles and pol ysaccharide. 41. The nethod of )
CTi phanackuticah eompasigpori of ripimhk7, sfugherotoraphirimg) anradditional oil
addi tional oil conponent follow ng the addition of
SEAPREPL 42, The nmethod of claim 36, further

conpri sing the step of agding a_ wax follow ng the

alles phasmagrutisalj q@mppopition of chpya 1 ORI ¥ o
claim 36, wherein said protein or peptide is in adry .
| Vo Iribeimasgutienl mopriosition oofs elgm ( b) Whamein tid pRofqipPr Peptide is

according.to claim36, wherein said protein or peptide
i%ryﬁ}rg%oa V&d in an aqueous solution prior to step (b).

The pharmaceutical composition of claim 1, wherein said protein or peptide is

pituitary growth hormone.

The pharmaceutical composition of claim 1, wherein said protein or peptide is

glatiramer acetate.

The pharmaceutical composition of claim 1, wherein said protein or peptide is an

apolipoprotein A-1-mimetic peptide.

The pharmaceutical composition of claim 1, wherein said protein or peptide is

monoclonal antibody against the protein CD20.

The pharmaceutical composition of claim 1, wherein said protein or peptide is
selected from the group consisting of calcitonin, a tumor necrosis factor (TNF)

protein, interferon-alpha, interferon-beta, and interferon-gamma.

The pharmaceutical composition of any one of claims 1-26, wherein the weight of
said particulate matter is not more than 25% of the volume of said pharmaceutical
composition.

69



10

15

20

25

WO 2009/087633 PCT/IL2009/000036

26.

27.
28.
29.
30.
31.
32.

33.

34.

35.

36.

A method of administering a biologically active protein or peptide having a
therapeutic activity to a subject in need thereof, comprising orally administering to
said subject the pharmaceutical composition of claim 1, thereby administering a

protein or peptide to a subject.

The method of claim 26, wherein said protein or peptide is an enzyme.

The method of claim 26, wherein said protein or peptide is a peptide hormone.

The method of claim 26, wherein said protein or peptide is an antibody.

The method of claim 26, wherein said protein or peptide is erythropoietin.

The method of claim 26, wherein said protein or peptide is pituitary growth hormone.
The method of claim 26, wherein said protein or peptide is glatiramer acetate.

The method of claim 26, wherein said protein or peptide is an apolipoprotein A-1-

mimetic peptide.

The method of claim 26, wherein said protein or peptide is a monoclonal antibody

against the protein CD20.

The method of claim 26, wherein said protein or peptide is selected from the group
consisting of calcitonin, a tumor necrosis factor (ITNF) protein, interferon-alpha,

interferon-beta, and interferon-gamma.

A method of manufacturing a pharmaceutical composition formulated for oral

delivery, said method comprising the steps of:

a.  dry mixing silica nanoparticles having a hydrophobic surface, wherein the size
of said silica nanoparticles is between 1-100 nanometers, with a polysaccharide,
whereby said silica nanoparticles form an intimate non-covalent association with

said polysaccharide;
b. mixing a protein or peptide having a therapeutic activity with an oil; and
c.  mixing said silica nanoparticles and polysaccharide into said oil,

wherein said protein or peptide forms an intimate non-covalent association with
said silica nanoparticles and said polysaccharide and wherein said silica
nanoparticles, said polysaccharide, and said biologically active protein or

peptide are dispersed in said oil.
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38.

39.

40.

41.

42.

43.

44,

WO 2009/087633 PCT/IL2009/000036

The method of claim 36, wherein the polysaccharide comprises a branched

polysaccharide.
The method of claim 37, further comprising a linear polysaccharide.

The method of claim 36, further comprising the step of adding a structural protein to

the mixture of silica nanoparticles and polysaccharide.

The method of claim 37, further comprising the step of adding a structural protein to

the mixture of silica nanoparticles and polysaccharide.

The method of claim 36, further comprising the step of adding an additional oil

component following the addition of said oil.

The method of claim 36, further comprising the step of adding a wax following the

addition of said oil.

The method according to claim 36, wherein said protein or peptide is in a dry

lyophilized form prior to step (b).

The method according to claim 36, wherein said protein or peptide is dissolved in an

aqueous solution prior to step (b).
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