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As an alternative to gel formulations, microparticles comprising a protein drug and

a hyaluronic acid or its salts, which are produced by spray drying, have been proposed.
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Mode for the Invention

The carrier substrate contained in the sustained release composition of the present
invention consists essentially of a hyaluronic acid or its salts, a polyalkyl oxide, and an
amino acid.

The term "carrier substrate,” as employed herein, indicates a base material or a
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hyal y.4 Rya%r%mc acid or its salts may be incorporated into the composition of the
present invention in an amount of 5-90 % by weight, preferably 10-60 % by weight,
and more preferably 20-50 % by weight, based on the dry weight of the composition.
In one embodiment of the present invention, the composition of the invention
comprises sodium hyaluronate of the molecular weight of about 3,000,000 Da in an
amount of 20-50 % by weight based on the dry weight of the composition.

The term "dry weight," as employed herein, means a weight of solids obtained by
removing liquids from the composition by, for example, evaporation or filtration.
The term "polyalkyl oxide," as used in the present application, includes polyalkyl

oxides and polyalkylene oxides. They may be exemplified by, but not limited to,
polyethylene glycol (PEG), polypropylene glycol, and a copolymer of polyethylene
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A solution of 1nterferon—a1pha was prepared by dissolving interferon-alpha in
10mM acetate buffer to a concentration of 1-2 mg/ml. Leucine (3 mg/ml), methionine
(1.5 mg/ml), and PEG 20,000 (1.5 mg/ml) were dissolved in pure water. Sodium
hyaluronate (MW 3,000,000 Da) (3 mg/ml) was dissolved into the resulting solution.

The interferon-alpha solution was added to the solution of leucine, methionine,
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| Nfe@fpetabiie 9 httlat 18 iFIBCRasAB0CO! ThedihmeteBSof il Sroluced microparticles
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any®t FYW P % neral oil, squal ene or m xtures
t her eof . If necessary, the injection fornulation may
furt . ] 2
anes

Thgﬂﬁﬂa@tﬂ%ﬁ)_@nd regi men for adm ni stratl on of the
CoNPQS kdluiéh Wlh{erﬂéﬁﬁleaﬁ?ﬁ’d why/pré Q&E? ARSIIVin ﬂﬂt@rféﬁﬁ-alpha in
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are not to be construed as l.rmting the 1nvention in
scOpecapeeniptionof 8 gng/mb Thedesithin dispessian Wag addgddo the sodium
C ORfdSohAte BSlues &y 4 elentihtiof 0.5 3Rd/ml and mixed homogeneously. The

interferon-alpha solution was added to a final concentration of 0.15 mg/ml to obtain a

solution. The solution was introduced to a spray dryer (Mobile Minor ", Niro) at a rate
of 20 ml/min to produce microparticles. The temperature of air at the inlet was 100°C.

The diameters of the produced microparticles are between 2 m and 200 m.

Comparative Example 2: Preparation of microparticles of interferon-alpha without
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acetate buffer to a concentration of 1-2 ng/m .
Leucine (3 ng/m ), nethionine (1.5 ng/m ), and PEG
20PEGO (1.5 ng/m ) were dissolved in pure water.
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The diameters of the produced microparticles are between 2 [0 and 200 [.

Examples 3-5: Preparation of microparticles of interferon-alpha with PEGs of

different molecular weights

A solution of interferon-alpha was prepared by dissolving interferon-alpha in
10mM acetate buffer to a concentration of 1-2 mg/ml. Lecithin was hydrated with pure

water to a concentration of 5 mg/ml and then passed through a microfluidizer
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geneously. The interferon-alpha solution was added to the final concentrations as
shown in Table 2. The solution was introduced to a spray dryer (Mobile Minor ™,
Niro) at a rate of 20 ml/min to produce microparticles. The temperature of air at the

inlet was 100°C. The diameters of the produced microparticles are between 2 [ and 200
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amounts. of P 87] .Lecithin. was dr at Wt h pure
] i byadioahe ﬁ%{hwnmnt@uw/ O AD TRBl ed homo-
t hgeanegtsip Thedntefferondilgler so{ddonrvadsladded wethe final concentrations as
! %Jnl iﬁ"l%'bfes?,. Cf?lre ROLAbL ng intduced to a spray dryer (Mobile Minor",

Niro) at a rate of 20 ml/min to produce microparticles. The temperature of air at the

[96]

inlet was 100°C. The diameters of the produced microparticles are between 2 [ and 200

0.
[97] [Table 3]

[98]



produce a lecithin dispersiop The lecithin particles
have a size ranging from50 nmto 100 nm A solution
W@20061088384 er on- al pha was prepared by di ssol vi nRCT/KR2006/000571
interferon-al pha in 10rM acetate buffer to a
concentration of 1-2 ng/m . [88] Leucine and PEG
20,000 myerie dissolved in pure water to the
conc;enLLaLt@ns—aSAhom—Ln—Tahl e 2 bel ow—Sodium
hyal Granrle e Ao astul ar weittht 3| 1080000 DdjEGas | Lecithin
di ssol ved i ntypethie.r esul ting sofl ution to |the

con ,i t.rat i \%Sid'ﬂ?mznown i n Tabl e “Q ¢75 [ 89} |{r.1 . rec 6“5(5125

di spersi on d to tilHe sol dn_contal’hi ng
| eucithe, PEGseante ¢dium hyal ur orfal® to thel-d 0.5025
concegtrati @H@oﬁ‘iﬁe S@OV\“ iy Tabl ey g7zand mi xegl hono| g 5025

gent*uual Y- e i nterferon-alpha sol ution was added to

thelf¥nal  cHNEEMI TP ons las showh?i%h Tablle' 2. Thel 9-°92°
[99] solution was introduced to a spray dryer (Mbile

M nor(tm, Nlro) at arate of 20 m/mnto produce
[100] mi cr dixamples|1é Praparation of & i¢les;

[1011as  Qfthin WR h%aliﬁt"t%‘ i’tl§ Qlfe v&aﬁ!@rt@ 'h%ﬂé‘e%@fa!%r%ioﬁﬁlfghh&hﬁsthen

are be vveen 2 0L [ Ui t
mgPafpgd tr Eﬂﬂ“édolé?f bifzg hgldb@g edh@ﬁohﬁéﬁ‘&sgprﬁié‘?ﬁ?ﬂ) to
Of P@H@C&Qﬁmﬁﬁhﬂi Brsidn9Zhe [eBithin @&ﬁfﬂﬁseﬁvé—i siké rangmg from 50 nm to

fwr at‘é ngoﬁg}f g’i&Far : 'aﬁ)bg,sw@%h#p% 3% 1[ Zrlf%?qrﬁgron-alpha in

p ut@nbdcetatd buffer toa cemenastiamofdf2 fgiml.mM  and t hen
[102] pas S e.'%r Lﬁgﬂl u'an% éﬂ;.lgfn;lgj’ and PEC 96 de) wezf&lssolved in pure

r ora Ion) to ‘produce

d| wpf@r & thﬂ cormetratéms @ plrovpin Tablleed. Sodian hyaluroaate smglosglar

fr Q@igﬁ% 000 DOOI%QQV&%%SS&V@@ kb kR YeQflting i o 18 'ﬂh@(l:d?nlaéhtratlons as

g&&g Afy di ssolving interferon-al pha in
to a concentration of 1-2 ng/m. [95]

[103] Var i e laﬁ“llhhodlepHrQSn 83s Sdlklla&’to ithe sbhdrioa &nﬁhﬂn@ﬁﬁnﬂﬁw%ﬁl, PEG
Vel dl SSO ﬁ IO, nlﬁg E)h CORCE tI' 8 ! heshcon‘::e .!::lrla @S )%Sd homo-
sh%nv% mrrabt e o346e? o\, g%dlﬁ ng uro nal%et(ﬁol 1Ay
vveggmmsly 00@, inedbmn-alpts wigvolwasdadded © thtEnalesoéantnatjons as
Soéﬂ&xln% TaBlel4) el‘h@ ?é&hﬁﬁﬂ-g BhutiBA W $n %H {o §r (Mobile

[96]. The lecith rsi.on was ad tot utlon
coMHEgTn» ATt &ﬁf’}tﬁe FWHHPEIPTQ aceslamr %ﬂ %F?&I@fature of air

t Oatlth&intét Ve FIOO‘QITE% ﬂlatatn&a@mmerpr&nbk@ micropatitlex &€ between 2 [
Y, e nte utl.on _was
D AT B ol s ot o ke o o P Epricte
Thebtambd;,tbasml oethe idry woighteftthe miaopatielgs.dr yer (Mobil e

[104]Mno[) ro) at arate of 20 mM/mn to produce
m cr opar cI es. The tenperature of air at the

{Unit: wt %)

Example | HA Interferon-a | PEG | Leucine | Methionine | Lecithin
15* 42.7 0.14 143 | 357 7.16 0

16 33.2 0.17 18.7 | 33.2 16.73 0

17 371 0.93 186 | 37.1 0 8.27
18 38.6 0.2 19.8 | 38.6 0 2.8

19 37.5 0.1 187 |28 9.4 8.3

*: in Example 15, isoleucine was employed instead of leucine.

[106]



inlet was 100C. The di anmeters of the produced

m croparticles are between 2 Dand 200 D. [97] [Table
W@R00p0836dNIt ng/ M [99] [ 100] Exanpl es 15-19:PCT/KR2006/000571

Preparation of microparticles of interferon-al pha

[101] Lecithin was hydrated with pure water to a

[107] conceH_xta@w 20y Padpabatith/offinierogartibRR oPayteepdistiugh a
[108] Qo?[)g‘: | dlﬁ)gza%{h SW éir o{gl Bllél% Weag‘%r tﬂ all,\éoﬁ(?eg%l i trc15s mgﬁlgl and then
| epassdd hhrcpghtal micaxfluidiver (Misiofleidizendi h’gcmﬂumc5@mpmmuon) to
10 oEi aﬁeéﬁhﬁhﬁs@@rs&fn *I'ﬁé %Eftﬁh%wﬁ%ﬁvé!‘@&z@ 51‘[‘01%0 nm to

di ving Interferon-a acetate u
a I:threr@nﬁrsamnsn Ofahurmalzrqegmmnam[ erpthyopaietiany ascprepared by dissolving
(1 &Hﬁélﬂl%c&hbiﬁﬁﬁtrér?tﬂfdi%}etﬁriﬂ 160 28t BuM&' 168 aoh€Rkrdfsh of 1-2
in pure water to concentrations as shown in Table
4. -um hyal uronate (nol ecul ar wei ght 3, 000, 000Da)
[109] was dieasint drdiPEGt20,000ewd¢re ﬂlsbtbllvékguﬁfﬂrel tviaten td the icbicentrations of 3
Conégnltan%tl SN I%lS desgg(itlve he So{nel%yalurl)nage %molgceulgre\gelgﬂl §1000 000

di’s rsi on wa I on contal nin
anDabWatdlslsol\@@ﬂ@rtue msulitingsolptibn tootha cendentratinn of 3 mg/ml.

[110] €ONC qﬁfeﬁ@&ﬂhﬁf‘&sﬁsﬁﬂ ?V%' aﬂ&d-li@ %eeso‘ﬂftﬁ)ﬁ%oﬁiaﬁﬂl‘?g fég&gg, P%G and

geneousl y. ter ution was a

t heodiymy ay BEmate e the q%ﬁ@t@gog REAR02hme4p) andsmixeg Bomogeneously.
r e¥hé hihfigh fe0brbin@nk dpkbid‘cﬁid;@ﬁﬁ@n s adéwtayhéi&dtﬁéntratmn of

o il el b bt Jt*?ﬁtava?élhﬁ%ﬁg?%% sy or Moyl Minor™,

[ nNa'o) avasrate(ifQ0 nilhaimdiogmaduee sncn‘opaﬂmelep r’febtemgerature of air at the
It .
ﬁl'ieq elbg‘lncgun?dﬁn?e%erg@ﬁﬁle§rr eug m?(g' Qpﬁlgégrle%eﬁveen 201 and 200
m@ropartl cl es obt ai ned, based on the dry wei ght of
[111]the m croparticles. [104] [ Table 4] [105] (Unit wt %
arrpl 15 |sct)IeU| pe vva,se oo %dlns ?ad of
Q : Cp? “ )= 3 sh G AMNHFALING

[113]m cr qmaitlﬁma»basslydfatarwiﬂh ptmadmérl t6 a[cbﬂ&]ntrhﬁ@n &8 mghalsand then

gngists%? [ﬁl%l&&l & éﬁwﬁlﬂ\é\@t er(g'i‘?ﬁogl}l@?%eﬁ, dM(érrohuﬁhcs Corp&%{lon) to

( Wodudd alledittie dlspeManr ®hé lecuhio padwlgsdant a siay ranging from 50 nm to
prm a lecithin dispersion. The lecithin particles

sueran& from50 nmto 100 nm A solution
[114] of hll{?ﬂﬁm? aedRB rﬁé?ROOeWW dissplyedin purgayates fethg cepcepirations of 3

dl ﬁxgﬂhlvarﬂg @ﬁ@ﬁl &@9@&%136sbmﬁﬁvﬁﬁm&%@tm&eaﬂax%t 3,000,000

tate huf centrat.ion - 2
a) was disso ved 1nto tﬁe res1q1t1ng solution to t?le concentration of 3 mg/ml.

[115] The lecithin dispersion was added to the solution containing leucine, PEG and
sodium hyaluronate to the concentration of 0.51 mg/ml and mixed homogeneously. A
urine-derived FSH (MW 40,000) was added to the concentration of 0.01 mg/ml. The
resulting solution was introduced to a spray dryer (Mobile Minor ", Niro) at a rate of
20 ml/min to produce microparticles. The temperature of air at the inlet was 100°C.

The diameters of the produced microparticles are between 2 [0 and 200 [.

[116]
[117] Example 22: Preparation of Microparticles of Erythropoietin
[118] A solution of human recombinant erythropoietin was prepared by dissolving

human recombinant erythropoietin in 10mM acetate buffer to a concentration of 1-2
mg/ml.

[119] Leucine, methionine, and PEG 20,000 were dissolved in pure water to the con-



mg/ M . [109] Leuci ne and PEGg0, 000 were dissolved in

pure water to the concentrations of 3 ng/m and 1.5
worgloags3sespect i vel y. Sodi um hyal uronat e ( nol eRCI/ER2006/000571

wei ght 3, 000, 000 Da) was dissolved into the resulting

solution to the concentration of 3 ng/m . [110] The

| e@éﬂtﬁhﬂniﬁf%ﬁgﬁﬁlpnﬁmgnﬂ,%ﬁd .3 tglthie réspédﬂitvblyn Sodium hyaluronate

Ak S B o5 R AT B SRR S e con
Theentratiemof 2ughbl.nant eryt hropoi etin sol uti on was

[120] ad d eq"hte% G g&ﬁﬁﬁﬁﬁrﬁ 8?85 i) scﬂ&?orf‘&!tﬁhed Jﬁb&e was added to the

gsolutlon was “i nt uce spra
( Mﬂiﬁlm@ Wilensine; methispipe IndhPEG 204408 t@rhezmnﬁ«rmrﬁlﬁn 960 015 mg/ml.
pr PRYfifal RbREBR ¥ab hlﬁf(ﬂ%cethB% sb@d’jﬂﬁ%rf élI(M&nl‘éfI\/IﬁibfTMaNlrbﬂﬁ a rate of
0

%‘EH‘W&S %Sl'cé)’ u%ﬁ-'rlgleoﬁdl i ?19 61%[9? a{rlalt &16 1{llf&yjas 100°C.

Ex’ﬁmaﬂlan@ﬂers ofrthe prcﬂhéeﬂm&opmixﬂesme betodeess 2 @fand 200 0.
[121]fol l'icle-stinmulating hornone (FSH ) [113] Lecithin was

hydrated W th pure vvater to a concentratlon of 5 nmg/ m
[122] and 23 Priepabation g .

[1231(Mc rLl)lﬂb qh@tﬁfoﬁﬂ@ md\@%@%ld@b%&é dlgﬁfﬂ?&f 1ﬁ:§hf€")vat%{3 o the con-

produce 1Tecithin di sp ersion. l'ecit artlc

haGRaITaiansQl 3aggingd il ud hérm%!mw@smﬁrwqbi ﬁqdlum hyaluronate
L egrdlBeulanvei G, 09D, 600MDyBI A didsdFel i thetefilify ¥itedn tbQhe con-
t he oncen atrosof 3 mg/m and 1.5 ngy/m,
r e¥ @P?% | um hyal uronate (nol ecul ar wei ght
[124] 3, 00T dB® s@ablow\amtaihmgdéucm methioritkeg PEEE ahd sodium hyaluronate,

S oilﬁ'i{l%{?{é {)jﬁbﬁlgﬁt ESiT &&W L6 d!é gfg 0?@ \?ﬁs@ﬁd’g{i 1o the {h% chllce-lrlngtlon of 0.015

I Spersion was a

comghnhThe finasolution W Giztcebio aspravydiyer lohtle Misor NeNiro) at a
CORFESH J/Ritn fprba it i dBlart RN, Tho @FhpBARTRE B EPUBIY inidt was

3 L'H?‘g ? ﬁéﬁ r\{lswet?rs Qf( tgq\ll) roghead %rmrr%%ﬂgé@ﬂ e B@twg%r %tiagd 200 0.

[125]was introduced to a spray dryer (Mobile Mnor , Nro)
[ :

tal ig : s SPthe 1I|i]\feent10n
[127] di anéﬂer@atﬁcletshﬁ upaxfemueﬂphm VATO pmteldr fot Ibsu auﬂalbei whaane of
Dtk fdGh- B Lﬂ)} ﬁ%ln%}a,]t; M c?es?T? ﬂ.tg f@t&ﬁ rangaQﬁ} Eq(fample 1or

Mcropartl es 0 rythropai etin ution

hukampratviBraaple 1avere Hisppraedinta W&élum siglyppride MCT)
di Q\‘I?%Wblr&l 2h9H5I) th ACBRdintaién &1 36T IBRI/A td) %ﬂv@m}éaﬁ% dispersions.
%n‘BNPu fer t? a concentrati On@&hﬂéﬁﬁll L
A BHIFEOMBHY N PERC RO s pys apontro
[128] pur e Baah ef theanittupartictecdisyierdonscand thd cahtiob (015 ml)l.wEre subcutaneously
ny ctiyel d rQn
(gl Sobued PRI b BB 2.8 Wik HACEURIBIplE SR} Bottected
r elg(mrs pfter tlg@imnqtlgn and)then onaglaily basis for a week. Serum was separated
from blood samples and the blood levels of interferon-alpha were measured using
Enzyme-linked Immunoabsorbent Assay (ELISA) (Biotrak ELISA System (RPN
2789), Amersham Biosciences).
[129] The results are shown in Fig 1.
[130] As shown in Fig. 1, the blood level of interferon-alpha of the rat injected with the

dispersion of the microparticles of Example 1 was above 1 x 10° pg/ml at day 7. The
blood level of interferon-alpha of the rat injected with the dispersion of the mi-
croparticles of Comparative Example 1 sharply decreased on day 2 and became un-

detectable on day 4. The control released the most of interferon-alpha on day 1.



centration of 3 ng/m . [120]{gThe human reconbi nant
eryt hropoi etin solution obtained above was added to
W@ b@6o83ed i on of | euci ne, nethionine and PEG 2BCDER2G06/000571
the concentration of 0.015 ng/m . The final solution
was i ntroduced to a spray dryer (Mbile Mnor(tm,
[131]Niro) at a rate of 20 m/mn to produce
he iplet

veption

[133]are Mtcvmrtldesmmteﬂ’el@n{alpl{axﬂ ﬂxa{npm o@@mparetl\aﬁExamples 1,2, 0r
P t
hg? %ﬁég& iﬁ [E %Qfgﬁcéhﬁig%ﬁﬁ%%ﬂ%nwn}glfol%gQ,‘;%léﬂf) &8 con-

35cuptiore3 3 LENG/ad tq give injectigadispersionshe con
[134] cent Rukh GﬂﬁleQﬁlc éﬁﬂi’cfg dlsﬂerﬁoﬂﬁil/()rﬂ mBRekrd s&cﬁ%l%usly injected to

r eg%@gmée g\m 52 é%{lﬁg S pﬁl& 33]%)12@ q?rééjlasfa {Vg}%%loﬂected once a day

s ofontaivoeekt S:ertline;vameparemﬂ fi@im blood ﬁarﬁplﬂgém‘i the |ev2l](pgd/ml) of
ti ntaining |l eu [ n E
sl able SR AL ALORdRATIAS, TR R A8 i FAbte 5.
[135] 40 Oﬁfﬁ))lwﬁs added to the concentration of 0.015 mg/ m .
[136] The final solution was introduced to a spray dryer
(Mbile Mnor , Niro) at a rate of 20 M/mn to
produce mnj paopartiedyes. [They 3 errpebatd,ure Daf 5ai r| Caty 6t NeDay 7

| n| gf was| 10QGs The,gi anet g of The, p LOOHEEs (30| 179

m V‘ OH’JV‘ t \Jl CO ar e UC ‘V’\Ve LI [ IJU.IIU [V AV} . QJ.ZS] L J.L\JJ
\Se

Ex per %réntai"%?(%fpl e3P Sust @®hed rel®aselPof ND
m ccopart | ckessof th&sti nventedn [ 128 M craparti claes 11

of tnéﬁléf erpgpmgl pha MRIre teﬁé d T_or22t8he| r %@St al n@ﬁ 24

AacA N aorflor nn- 4l i Ny ratc
rerease o IIILCIICI oh-atpPha oYy Ust+n <t

M CNOp-amtlDﬁt@;sedof i nterferon- aI pha of Exah'pl e 1 or

Conmp ive d| 1SRENS
11371 G A PR AP peeiGed g of B oo A Br ! hected with he
c odispersion 0f the micrapadicBis Bl xampled was/aboveajleck(” pp/mlat day 7. The

di
54 e ey B L LSRR o g i
Eagiep#ticles ef Gp@péram E&a@plsu Shaply dasseagertion day Tad waﬂ below 1 x
(01(5? pEiml ﬁ\@ﬁlqaygbcut aneously i nJ ected to Sprague

11381 oy | dhefos! ity SF infer Brote it i (B S SHSEH BB ghspersion of
dathkynibaphgiciesof élompei’anvSEKamplm whihadoaipede fodiomiilyalmtonate and

2UPhRGI, WIRA IR | S8l Bhoh BRELTEL 96 G, RS 3. he

asure usrn ZyTe- rmunoabsor

( EbloghJeveliod urrtenferamamhaw Hreant 4dRANSET@DYith lhmhmgsmm of the mi-

Bi a%falﬁeré%i cO{ng,&%in E:%arﬁﬁé gl Gvﬁlcﬁrc%nﬁ,ﬁee%bdlﬁin By Slufonate and PEG,
shown in Fig. the blo evel of

i n?@rmé%ﬂ%om%d grerg Wéme’é’i‘edi amog%ﬂ édl%PS/I‘Pltfﬁ‘éabO“t five (5) days.
[139] di spersion of the mcroparticles of Exanple 1 was

[140] abOV%Xl eﬁm%r?tapg)/(arrr}l 18 t_’:: Eﬁgctz of tﬁg Sholecular weights of PEGs on the

sustained release

[141] It was evaluated an effect of the molecular weight of PEGs in the microparticles on
the sustained release profile of the microparticles.

[142] Microparticles of interferon-alpha of Examples 3, 4 or 5 were dispersed into a
medium chain triglyceride (Myglyol 812, Sasol) to a concentration of 336 [ [FNo/ml to
give injection dispersions. Each of the microparticle dispersions (0.5 ml) was subcu-

taneously injected to Sprague Dawley rats (male, 7-8 weeks old). A blood sample was



bl ood | evel of interferon-algha of the rat injected
with the dispersion of the m croparticles of

w@vpassssé ve Exanple 1 sharply decreased on dapCRKR2@6/000571
became un detectable on day 4. The control rel eased
the nost of interferon-al pha on day 1.[131] [132]
Exgsitecteddhal daly dagib fordl weiks Serufiewlay ®paagdsrodh blood samples and the

o SRR b B S o b EHSE D 3 e shown
ExmnTﬂb&61 2, or 3 were dispersed into a nmedium chain

14 trlgry de (Myglyol 812, Sasol) to a con centration
[143] 3g6a%%r@l\la/m to give injection dispersions. [134]

[14]Each of the nicroparticle dispersions (0.5 m) were

supcutane I Ij l:‘bll:‘u ay W ats I

7- 8 weeks ﬁ { 1% @Qarﬁyﬁ o) 8y§]g||§%¥§ P}a% ‘Day 7
dayEf.Gr a WEBKS S>eru$ﬁ4vvas separat ed3fir om bl’8od satples 28
andeit he | evedsse(ng/ Bbes Of 11Bber | er@@aal phgsgner e 2g6 136

5 PtEe) | THRA 6] (6] * R~ Mot ber ecte. [ 13A As ©

[145] ShOWnd ého&ﬁkih Table 6 iR tm)d?ﬂgvél %‘f ﬁiter@éroh—@jﬁlﬁfo? Elﬁ:rl'aﬁlnfét}%d with the
of the rat inj ected with ersi.on

T emals Emenabore 19 Bemina o about day
d an Iﬁ coitgt,th®bldod &vels df fintbﬂfélﬁfl—faqﬂﬁm)f Meapadihinishged @ith the

ted{lé\thh t.he d| Sps %ééﬁ@ﬂ?ev&er agr&éll ‘%‘hg\ﬁq"d%{’o"e 1x

\NakO kpelrolifot 7>da§ts_')oqigilgdr aftantlhre ddmirfstrgtib8 SThelinerdpantiaes of Example
| e¥ e\kfﬁﬁﬁ)&a\hgﬁs@lﬁ% 90 '()?b &E@Wk&] tlferlg a%e?‘{ &éﬁgﬂ frélgge%q‘l interferon-

ersion o € mcrop

Coﬁlﬁhfr aﬂmw@dm@ﬁ&aéthz copgppeifior ehiheipsescrigayention shows the most
hygd efh&féﬂ%ﬁﬁm%@&j re@éhs@d‘%ﬂﬁpr@&ixﬁdm@ﬂﬁﬂéﬁ%erﬁ x STP;EG %lavmé a molecular
mal n Ine ove e 00
| ovedh Eoeqrfsgt}%ﬂm&ﬁps R s PREOTE PRSI AN or ed

[146]Wi t h ’[tli@e_esinlts peTableow shbwtiiha thg C(ﬁmpljsﬂfohlpﬁd)chﬁed)ﬁ longest release of a
ﬁggﬁ%ge:irg hll—aut\é: 3%6%8@{%&%?& &P E';g f}fglkg?mgﬁe \11§es1mllar to or greater
mathan hat efithg tpmtelnlirug 10d paprerpreferablzilabout 1£1.ve (5) days.

[147] [139] [140] Experinental Exanple 3: Effects of the

nol ecul ar, \NEI hts of PEGs on the sust ai ned reI ease .
[148][141] RERta 4 2Cty0f the oL PEGS &

[149] wei gt w@sf e\aﬁﬁl@ed Eﬂl éfﬂa@t of tﬁé amaﬁﬁtb 6f PEGS'h ﬁla@maf@hﬁicnﬁ @n the
rel ease fil eggl qtﬁt\@r arltl cles. [142]
Mﬂsff‘&?ﬂtrF pEPIBRICohE M4'Pha of Exanples 3, 4 or
[150]5 weMicehpaptin]csad mtetfe:roa—aﬂ;éﬂlaf Exaimples 6t 10 wergekspersed into a medium

Ry et ibAge R, My TSG04 EeefibaiiGy 336 1 TPNwmi o

1'on di sper s1 ons
m give paecttmldesmrsyp@r Eachrof tleeoms:rma)“ﬂcdadlss@rsl@us (0.5 ml) was subcu-

taneously injected to Sprague Dawley rats (male, 7-8 weeks old). A blood sample was

collected once a day for a week. Serum was separated from blood samples and the
levels (pg/ml) of interferon-alpha were measured using ELISA. Table 7 shows the
blood levels of interferon-alpha at day 7 (C7) and the amounts of PEGs in the mi-
croparticles at the time of injection.

[151] [Table 7]

[152]



taneously injected to Spragug Dawl ey rats (male, 7-8
weeks ol d). A blood sanple wascollected on a daily
wWhaweesd3as a week. Serum was separated from bl BPOHKR2006/000571
sanples and the levels (pg/m) of interferon-al pha
wer e nmeasured using ELI SA. The results are shown in
Tabl e 6. [ 1483} |ao|e 144 145] As 0 ble
L n,ism, R 7[ 1441 d 145] &Q{“méwo

6, the bl ood |nfnrfnrnn alpha o

i nj BEF &Rt r14ﬁe dlsd@$5|on of 1Pﬁe nlcroﬁéﬁtlcles1%F

Exappbgn® was above 1 %710 pg/imtup to aboubs day 5. 12m
contrast, the bl ood tevets of interferon-at nao tthe
[153]rat drshowstiedablevd the tload lavelpef lgte@‘fer@fhalph@of the rat, at day 7, were

m %&@qri 1(5g |p‘§§npfwh€ff ﬁi@@o‘ﬁ&nﬂs Gk PEGSH theRicRipatREd V@ére about 10

above for 7 days or |longer after the
ad%l(W ‘@t‘?rd?‘?%n. The m croparticles of Exanple 4, which
[154] conpri se PEG 20, 000, showed the | ongest sustained

rele. e_of_in rferona |nd| tes that the
[155] Experimental E mpl P fc Qo acids”

- O
|
[156] pr ef e’lﬂnMpsumem tasisl theeelfkatseﬁ thn‘typesmf(atmnmaaids.@nmm intthe mi-

SN EClREDT 8 rndintHiBh hihe WRIAHM rSlflel ar to Of

anti a ane as otern dru [ 146]

[157] The rl\ékﬁmnagl%ers of ampeergnaidy of Bxamples 14 ddpvee QS@ﬁrsed into a
pr fh@&i‘ﬁﬁﬂc}ﬁlﬂ @igﬂﬁ%ﬁdé @Me@sptygiyoasm SaS1N otk é&c&ﬁtﬁdﬁoh'&f 3360

r wei ght of oxi de
T L a0 e AL L oL 2 3 Thlich 0.5 m
pr Wﬁﬂlﬂ:bhtﬁnahlslytmjbct'bd t Sﬁr'ékue{ DdBleykeate €émalepMiBalkeckx ald)] £ blood

feéﬂé'fgj %‘[;5 %élfec %irl)%cg Q‘d@gf at%e Egﬁggrg%r\g%%k%ggrgfeﬁgfo% Blood samples
anouhthe leyklsppgiml) of intesferdncalphmweieohessured using B8 AaTaidel 8 shows

feBl%é&fev@fsQifhﬂt@rf&Bn-‘aﬁ%a'E’t & OPP?(U)' cles. [150]

M croparticles of Interfer al’pha of Exanples 6-10
[158] wer el b&ﬁﬂrsed into a nmediumchain triglyceride (MCT,
[159] Mgl yol 812, Sasol) to a concentration of 336 DI FNa/

togive injection dispersions  Fach of the

m croparticl e dospelesilons B@plendd wasxasudrelit anebyhiye 14
i n| eGligdadi® Spragie.Daw ‘3yA§p§Ft|§ akiel eThrgorﬁneV\’eekSN@lh%ine

A iudSﬁ“pivV‘“Sbuiic,Lc onceard for—a weel
SeLﬂﬁi%%@ﬁguﬂlaﬁgﬁedgilinngﬁﬁﬁodgsauqﬂ ljgﬁﬂjiggggf

[160] ( pgll 9 caftfbel s@énefrf)lﬁr'l%ﬁleaé %@ra\.’ﬁdﬁnfﬁ@é?é&r@i% Hr%'cﬁ’éi)e@'tdng%f mi-

7 shows the bl god |evels of Interferon-alpha
d ag,ropar{léq corpprisipg higidineraspatic peidcor 1ethioning mamtamed 1ts blood

cr Iépafdfllﬂtbﬁéroﬁialﬁﬂa%bbvm xai’ pg")’hﬂ Cdtid Q%s 171’584 blb&awvel oflthe rat
[152 Léﬁ %hﬁf own | gable the bl ood | evels of bout 13
i NP é‘i%’efﬂ"nt dhe myicropdrtiglgs compriging.( %’8%’ was,about

10pg/gl of interfezon-tlpba atdiaych (Threvhirtelie highly watet-kduble. It is speculated

m ﬁlﬁpﬁ?(,rr&ﬂaﬂiaés &ﬁﬁaﬁniﬁg Atbontfe %Mb%rbq{odgrﬂu?ds in the body of the

subject and release an interferon-alpha faster, compared to those containing hy-

drophobic amino acids such as histidine, aspartic acid or methionine.

[161]

[162] Experimental Example 6: Microparticles of interferon-alpha with or without
lecithin

[163] This experiment tests the effects of an excipient (lecithin) contained in the mi-
croparticles of the present invention on the sustained release of interferon-alpha.

[164] Microparticles of interferon-alpha of Examples 15-19 were dispersed into a

medium chain triglyceride (MCT, Myglyol 812, Sasol) to a concentration of 336 [



[ 154] [155] Experinmental Exaggple 5: Effects of the

Types of Am no acids [156] This experinent tests the
w@tdoensss3of the types of am no aci ds cont ai nedPCHKRR@6/000571

m croparticles of the present invention on the

sust ai ned rel ease. [157] Mcroparticles of

i nlmd/ﬁﬂ egiat pljectioh deperidms SEdch-of shediostirtégle dispétsions (0.5 ml)

F oV SRR Bl S S B0 tgle, £ geRTBRR ) bood

di saepls was solleetedionoé a dhye fariacvesaBerunl wasieppratedifmms blood samples

5 g‘%@ ei\)éﬁs(gé/grﬁ&gf 1@&%@ %(lpan[]t\)'Fl%trg sﬁ%g lﬁgﬁl%gé}?s@%tﬁé( 9 shows
c oblogd levgls o érterferamplihgat dayé €k )- Serum was separ at ed

[165]f ronTkibrogy sanpl es and the levels (pg/m) of
[166]' nt erf eron-al pha were neasured using ELI SA. Table 8

shows bl ood | evels of interferon-alpha at day 7 (C).

[158] [Tabl e _Bxamirdb | ELRRpAR 480 r‘H&e%?E%x&r‘h&@‘@d@x&mple19

8 t+thae ratc <t ar |c-nar one  Aaf
f Tt 1T at o uunlllloLCI CUO v 11 LIC U1 opCioT Urlo— Ui

cr oparltd®les &8fmpri si ng HPsti di ne,’*4sparti d<8ci d, or28

t h
[167] Imre] i elr glr)fgtﬁle éq?sgﬁlgﬁ)gg SFE&%‘E&IQ% 85) (f9 fﬁ%ﬁl‘l etzIn aannno fag in ‘ﬂ% amount of
bl bt bewelghtér meks in the mrmﬂedlem lgan he s@nsfp@m $alla 9oall
t h& n?@rﬁbﬂ?@ﬁt%& t1&Red ﬁféﬁﬁﬂeﬁfb&ﬂ élﬁl{a‘%& ﬁ'cBﬁce‘ﬁﬁﬁué}ngher]tﬁan 1x10°

i nterferon- atﬁ . Threonine iIs
h| @%(F’} adavet- Iatgresmaly, the dasge@,%%aﬁ Exaggples hy and 16, which do not
m é‘dlﬁzﬁﬁ dcithing fel€86d & prvafed ablu@Titieintafetoriphi thah @bydispersions

qu the.s 'ect a rel ease an
[ n? pgﬁs QFEE Wqﬁgé?‘g'rtal &ec? odaty "t hose cont ai ni ng
[168] hy drophob| c am no aci ds such as histidine, aspartic

[169] 3¢ &%ﬁé& PRt dbe I Otdrobed ks iBBat@l Exanpl e

r wthout
[170] | eci tThersustaiged refense 0%%3@9@%@ ofdbe Biqrapartiglewef the present
exgﬂv@mﬁﬁtwésltggéd hin) contained in the m croparticles

[171] i nt te:iﬁlé:F : ese ﬁﬁg%\rlﬁ ‘IQjc))iré Onf Eggpglgibg’lgerr]g s£>eer|see 1§1teo a? Inedlum
i nEleaind ’&fg(])ﬁ:eﬁﬂ@ (MCat wgamlses SkSel} £ mreeﬁhtz&nmcﬁed [IIER@)’ml to

S 1 e e S b\ Mg 0 AR suen
di melyanwcteaa@ Spwigue Rewkdiyorts fmate;, Gi8eweiiks pl;t)sAdxlm)d sample was
( Occﬁle oW@éa ﬁ%bfblﬂ ta%ﬁu%%rﬂm' s%@%eﬁ’gtea ﬁpﬁlﬁg&' EaIBB@é 504 the

rat s weeks ol

colevels (@Hﬂérﬂb af erythagpoiesin wergaegasured Paﬁsn%&%sé &batalogsyDEPOO, R&

f rDrByl@ieﬁQdTﬁ@Hmsa@ Galdebbble Higamh Présdokth R. Trowther, 2001) The
interfero we e neasur ed usi ng ELI SA. Tabl e
shﬁﬁ%lsoqI‘Bglbo 1&&@1 interferon-al pha at day 7 (C)

[172] [ 165]TheTedullte iDFig. 2 1ndlcate that the compositions of the present invention ef-

fectively produce a sustained release for more than 7 days when applied to ery-

;—1

thropoietin.

[173]

[174] Experimental Example 8: Microparticles of FSH

[175] The sustained release of FSH of the microparticles of the present invention was
tested.

[176] Microparticles of follicle stimulating hormone (FSH) of Example 21 were

dispersed into a medium chain triglyceride (MCT, Myglyol 812, Sasol) to a con-

centration of 53 0 FSH/ml to give injection dispersions. Each of the microparticle



[166] [167] AUof the dispersjpons of Exanples 15-19

conprise an amno acid in an anmount of 30 % by wei ght
W@er00a08833¢ n t he microparticles. As can be seenP@T/BRR006/000571

Table 9, all dispersions tested rel eased the

interferon-al pha at a concentration higher than 1 x 10

Podigpersibngi@ys rhl) Wik sabeghncogsly injedred tb Sp&eg@i Dmle?i'ats (male, 7-8

Ex | 1 d, 16, .whi ch
BRSO A5 Snls s oilspcpiRnes | Bi Fof el St g poparated
t hfronhi pat simples anfl thedamgls éullU/7l) 6f Fy# ivene measuaidusing

I 9
GEH%(ZEL%?% %‘I es o%ﬁﬁhg%go?%%ﬁ%%{&%%mg Press, John
sugt Grayeger %q)(élas“éh%tfemétswwmw igthigy 3of the

[177] M CI Q0Adahibels8sh REmIFIE D HRIWH wiab USBEE@Th W8 $ath 8Sda§L.
[171] Mcroparticles ‘of erythropoi etin of Exanple 20
(178 yer e di spersed into a nmediumchain triglyceride (MCT,

[179] Mygl efithe tamﬁﬂh le DoMicropditieles ofintepferaii-algba DEPQ ni
[180] to glMlCI‘(% fc es 0o tgrfér%grazph?ld;qge rﬁss:ela f8r thEalr %ust ed releas? of

mcr opar sperS| on was SUbCU aneously
i ningarfeseh-alph&py asjng a Daonkey. Mivropafti¢seof iteHempmeltphag{dxample

A p\kf@l@%%@ﬁ@& Entdd Snedfrh BF ﬁ%@?&?ld@ (IQI@T fl\g;;%lﬁol‘%qgks.arsol) to a con-

Serum was separated from bl Qod’ sanpl'es an l eve

( nfentation g 110 HNep tagive uu%qt@nr%%@r@a usi ng ELI SA
[181] ( Cat w&&lﬁr@m& differdiboyss ﬁﬁﬁwasﬁhtbaﬁhﬁe%ﬁsl@ihﬁ@t@@ @kCynomolgus

ST e): AZIO0 SmeTe i PallistedPREha ) ors el Sert was

t hsepataleel feambbmidtsampkes ahd tHe:eblmdebeeik (pgiimbrdfluﬁerferoﬁ alpha were

AT A BT s O
g@'lsitﬂ@tbﬂ EERMEASSYMI@ (A@arsbm@l 378 ¢ EREJA Guidebook,

ThEuRidRd PreBE dokPRE@R S tREr, 2981) OThd Bl60dletEI18 BRItdrfdr&if alpha at days
th resent in I on was {est ed. [176]6[, h/girop rti céles
of fGmd ¢l Qgﬁrrd}q?af%ﬁ@ctws ThBicEe shewmin Jia Qr?ﬁ'ﬁeﬁ&
[182] wer e[ThbkpHY]sed into a medi um chain triglyceride (MCT,
[183] Mygl yol 812, Sasol) to a con centration of 53 DFSH m

to give injection dispersions. Each of the
m cropart| cl edi spgrsions (0.5 rrbg was subcut ageously
i

|\ et ad, 4 SPragye, D ey rats fTme, 708 wegky, old)-

A vas coll ected once a dny for &

<

Ser%H%vé@”ﬁ'gpar at &/t om bl ood | 88l es and t he 5%Vel s

)t L S v e
Pr attask of 319 EVesioubanShunatitzddims). Thispheaomenen isrcallehsytopathic
| Nedrd @ TRe cytopathic effect is inhibited, i.e., the cell is protected from the lethal

attack of virus, when the cell contains interferon-alpha at the time the virus attacks the

)
<=l
)
(.
~

cell. The physiological activity of interferon-alpha can be determined by measuring the
inhibition.

[185] MDBK cells were cultivated in a 96 well microtiter plate for 24 hours. Diluted
solutions of interferon-alpha at predetermined concentrations were added to the wells
and a cultivation was performed for 24 hours. Wells were washed with D-PBS to
remove the interferon-alpha and received VSV. The cells were further grown and
stained, followed by a measurement of their optical density (OD). European Phar-
macopoeia "Interferon Alfa-2 Concentrated Solution' pp1812~1815, 2005, Journal of
Virology, 37(2), pp755-758 (1981).



[177] As can be seen fromFig 3, the FSH was detected
inthe rats at day 7. [178] [179] Experinental Exanple
w@200mMoga3dparticles of interferon-al pha [180] PCT/KR2006/000571

M croparticles of interferon-al pha were tested for
their sustained release of interferon-al pha by using a
[186] monk eys shiivarin ableilo] e BﬁISArshewé &faomeailcwalaevrﬂ oEmeEfﬁéren-alpha

IIWV\%%%&{%% ere % g‘i{ﬁ g(ﬁ{%%/ Cﬁ}'géiﬁ f Tﬁ“ s, Wil are sub-

Dl $ehiatiatty samegd) th@se: of tbeEIJI&Adewhaanloats Iha{t i@ lihtedoeon-alpha in the

™ SRR ThE oRRRS! O beallol Y\?%t GHPT HRIEUMS ow that the

WakoTeRASItiam af Qapréaenauwaythrwr%uméékst elsangssof physwloglcally
S e&@fv@‘iﬁ@rf&bﬁfﬂﬂﬂa%ﬂarﬁ@&&id@é pefiéd bihtﬁn@ l e0g3d7 H@%Qﬂn& be ond.

6 interf oln al pha were 2{9% h
(d? %BQEW&“EP ﬁ?ﬁeﬁi"{fﬁpeﬂﬁl%g %&F COR§igsto the

Sepebdnit Wnivieytidr s saitgiiafdr 74k sﬁytahedre(lé*ase ﬁl&hﬁe‘fon-alpha formulations.
[187] RPN2789), The ELI SA Gui debook, Humana Press, John R

Crow her, 2001) The bI ood | evel s of [ nt erferon al pha

[188] at ddBxpet : e of Bry

[189] f’hOWMicfbé)-gﬁwle% gﬁ ngeﬂn o@E ?%]22[\’3@@ hﬁpérgéd i{l&g‘é}nedlum

ure proteltn acti vl

A elaur triglyrerifipaNCTs M&@x%&l%ﬁa@m {0 EQGRNEFIOPSY 336 & ‘Bhormi to
dﬁw zalrmﬁt:ﬁﬁaallspérgo},{l rus). This phenomenon is

ffect " The at effe
[1901 nhi Eﬁq*eéﬁs’f’qs | OB e s DB o e Do (mate
at T-8okeelks old).rAl bloo&’samplel’mamillbcted) ohae aday for a week. Serum was

%ﬁ%l;nfa% Ibg(P)gl so Legl(?m& {HE %156(&{1;1}/191?% %@ﬁgﬁwofe fi Were
cmcisuralbT R HSH Giaision $ RING, LSS Syserms, (ThorkLIpAgBHdebook,
MOBKmaRA i’l%sé/\ﬁ{)l?n RUCEIwtAd8001). Predsiilare SHowmAhiFiE 4.

plate for Qurs. ufed Sol utiqns o

(1911 nt erlhgyr %télubﬁ% éﬂn%%@@bﬂlﬁ]csa@w%%éﬁﬁ%wm inygption are
adgigeibledoi 2 iMshdtsinehitleas€ forinuladibh O sibrgpoldtiar med for
[192] 24 hours. Wells were washed with D-PBS to renove the
i nterferon- aI pha and recei ved VSV The cells were
[193] f urt 3 ganple 4 1% « d nmeasur enent

f t z Jic] 11016 di ‘3 P
[194] OI nt tgﬁr?%l{esgag’géd&%%as 2 &%pr?tg?g%lgg@i !gl on’ ﬁ%ﬁdg%?g?g }g sent
20mxenting, Wag detgrmived B iglyy, 37(2), pp755- 758
[195] ( 198:!\)[10[‘(;p%.ﬁlclé§%f5ﬁ$@1’\6f Eﬁmmhﬁ wefb dibpeesellintoA HEdRHE chain

that .t he Dbl i nterferon-al
matTHYEeRde ﬂ\ﬁzglvgleéﬁg’@ SapPHp agongeniratign 8@%@{/@1&% PEgéfce an
r emgdctlsn dispérsionaTlkee disprersioa (0.5 all) Wasmuﬂaﬁedubl}&ﬂ]eon‘edt@ﬁts

tE hLS%@a lV&lﬁ%R tg Hlaf a‘7;‘§ \';vhe%s tﬁb 810 q tsaem 18'Whi ¢ lgct%i oncEgF day for

i Nt Ak n SI ogl ca
at a gggk. *p"erum avas eemrat@d ﬁhmvblocnhiamﬂlﬁ and ifpolevels Gmlyiml)
pr %Fe%eds{ﬁéﬁ%%in@ BIRSREGRHSHREI AV IBE BRIEASISA Guidebook,
P IYIi}ng_na(l) ;egsa J of¥n R. Crowther, 2001). The results are shown in Fig. 5.
[196] The results in Fig. 5 indicate that the compositions of the present invention are

suitable for use is sustained release formulations of FSH.
Industrial Applicability

[197] While the present invention has been described in conjunction with the specific
embodiments set forth above, many alternatives, modifications and variations thereof
will be apparent to those of ordinary skill in the art. All such alternatives, modif



active interferon-al pha for an extended period of
time, e.g., 7 days and beyond. Therefore, the

W@ ewbasssad rel ease conposition of interferon- aP@EER2006/000571
according to the present invention is suitable for
7-day sustained rel ease interferon-al pha fornul ati ons.
[ 18 4tiors ad lvafrxtiums iafeintealdedpoaial wdthhiD the Spiidt ahd scbpRef dgresent
of. Eryt hropoietin [189] Mcroparticles of
er IWRIPSoi etin of Exanple 22 were dispersed into a
medi um chain triglyceride (MCT, Myglyol 812, Sasol) to
a concentration of 336 g EPOmM to produce an
i njection dispersion. [190] The dispersion (0.5 m)
was subcutaneously injected to Sprague Dawl ey rats
(mal e, 7-8 weeks old). A blood sanple was coll ected
once a day for a week. Serum was separated from bl ood
sanples and the levels (MU mM) of erythropoietin were
measur ed using ELI SA (Catal og # DEPOO, R&D Syst ens,
The ELI SA CGui debook, Humana Press, John R Crow her,
2001). The results are shown in Fig. 4. [191] The
results in Fig. 4 indicate that the conpositions of
the present invention are suitable for use in
sustai ned rel ease formul ati ons of erythropoietin.
[192] [193] Experinental Exanple 11: Sustained Rel ease
of FSH [194] A sustained rel ease of a conposition
contai ning FSH, according to the present invention,
was determned in rats. [195] Mcroparticles of FSH of
Exanpl e 23 were dispersed into a nedi um chain
triglyceride (Myglyol 812, Sasol) to a concentration
of 336 DFSHmM to produce an injection dispersion. The
di spersion (0.5 nm) was subcutaneously injected to
rats (Sprague Dawl ey Rat, male, 7-8 weeks). A bl ood
sanpl e was coll ected once a day for a week. Serum was
separated from bl ood sanples and the levels (MU m)
of FSH were nmeasured using ELI SA (Catal og # RE52121,
| BL, The ELI SA Gui debook, Humana Press, John R
Crowt her, 2001). The results are shown in Fig. 5.
[196] The results in Fig. 5 indicate that the
conpositions of the present invention are suitable for
use i s sustained rel ease formul ati ons of FSH.
I ndustrial Applicability [197] Wile the present
i nventi on has been described in conjunction with the
speci fic enbodi nents set forth above, many
alternatives, nodifications and vari ations thereof
will be apparent to those of ordinary skill in the
art. Al such alternatives, nodifications and
variations are intended to fall within the spirit and
scope of the present invention.d ains



[I] A sustained-rel ease conpgsition conprising a
carrier substrate and a protein drug incorporated into

WQ be6/08838¢ er substrate, said carrier substrat ePCT/KR2006/000571

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

consisting e s sentially of (a) a hyaluronic acid or
its salts, (b) a polyal kyl oxide, and (c) an am no
acid, wherein a ratio of ul ar wei ght (Da) of
the protein drug to a m)lglaﬁgigwei ght (Da) of the

pol yal K\hsiahkdlelbase @Bﬁﬁ Bs1ﬁorpe(§n%nsln Peartiéd subSate and a protein

conposi tign accor& o claim erein a total
anmount 948 1RqeEPQTtsd gy e&ﬁ&&rauwraree gaid gprrier sybgrate consisting es-
gol yal é,eylham)y(oid(e) ahgzlaltdrmuﬁmma itcdatts,i(B) apelyilkHlloxide, abd €6) an

y wei ght
o e ciiBino R fBist} d e Mot i SRTBRED hf Brortitirug to o
t ot al wwotsgular weighh@d) wé thermhyatkyd oxileds abaus 19 t :101 he

pol yal *%é (@fgg(gglcﬁ%c&hﬁl\%gmcﬁﬁng?Wﬁfeﬁl %@éﬂam%gmg& er’ }/ﬁluronic

by wei e conmposit

The co#‘;b‘éu@ﬁ its %#Sébéﬁ?%lﬂlkgl %d@;mthwmwéwrabpwei 95 % by
hyal ur QBight @e@b&io@ﬂry Weighodfithe &ﬁﬁp(%lt[ﬂi’l' ecul ar wei ght of

1, 000,00 osSi | on accordi
ol Zﬁﬁ PRGSO, a]ffcwﬂglgﬁ% [%4IF 3 MECER) G dtal amaotinn pf Qe
has a hyplleonicacidvariiglshltstheggolyatlad toxRleGA ti4nibe acidG} about

h
am o DEpeop B By EERS Bl ch e bRloR, &tgmi'%?b%ﬂ“e
conposThe @nnmdmncacn‘gdmg te cleitm16 Whesedy e hyalheonimaandor its salts
aci d i gasSEh6ebask WEGHR e 15UGEEISHS! | ng Of aSpaftl c

aci d, asparagi ne, histjdine, . isoleucine,
met hi ohRTEPMRASKIAR SFAAINEAO Clai nwherey the é\psﬂawmc acid or its salts
tyr osi g sanelevdhi weight dfa$leagj 3060,000 B4.ur es thereof.

[8] The conposition agcor laim 1, where
pol yal ogﬁgo&glqnsacg é&gﬁgf?&: g?l n%lF amno am& 18 ahyedrophoblc
pol yprapinoew#l. gl ycol , a copol yner ther eof, or a

m Xt ur |

ol aim 'gh J\:;S‘Iﬁe[r%é tion! a%l:orm}‘% t6 g%ﬁ%b%h e I?tglgg.fngﬁ(r (%& slelected from
gl ycol the [e1op cm&lste daépaftlé ﬁCldc%S@mgwg, higfi n‘all&ﬁl@wlne leucine,
wher ei pethihiR bMéﬂylfélhmﬁé('sQﬁnJ‘% RphR, 8dsiaé aNev ik, @fsingle or
at |east 1,000 D? [11] The conp05|t|on according to

cl ai m MIXtWEE eGPt he protein drug is interferons,

_er Lyt hr ‘ﬁmtcﬂﬁpdsuumracém’gingab elaﬁhlmwlhaﬂeim@e Ipolryﬁmyes:udé s
compr | BOEaYPE g i & PO prpiiet BBt s8R e WEisBPar gpivcure

t o cl atheredf. wherein the ratio of the nolecul ar wei ght
Da . .
(D), ofnd fimRlRIch! decfi b 1ahh S, TRbARAHhE oG bR
polyet ylene glycol.

The composition according to claim 9, wherein the polyalkyl oxide has a
molecular weight of at least 1,000 Da.

The composition according to claim 1, wherein the protein drug is interferons,
erythropoietin, or follicle stimulating hormones.

The composition according to claim 1, which further comprises a stabilizer.

The composition according to claim 1, wherein the ratio of the molecular weight
(Da) of the protein drug to the molecular weight (Da) of the polyalkyl oxide is
about 1:1.

The composition according to claim 1, which is formulated into microparticles,

pellets, rods, filaments, cylinders, or films.



about 1:1. [14] The conpositgon according to claiml,
which is fornulated into mcroparticles, pellets,

WO oibs/084384 aments, cylinders, or filns.[15] A PCI/KR2006/000571

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

phar maceuti cal fornmulation for injection, which

conprises the conposition according to any one of

cl ai msAphddmabicatie s thuldbioa for 1ﬂje€ﬁ6ﬂ, @ﬂnﬂﬁébmpﬁseﬁ fife]comdp@sition
phar maceuﬁiécal f or mul tlon ﬂﬁ&glr ng to cl ai {12)15’&

wher ei #F°PHEE 1)) Ay on o Hatp SREPELIA TPESHOT fgdivm.
group Ekmphaslrmﬁytloﬂ farnalilation dcedrdiveg torcldimrlSi, mjhersin tha jinjection
buf f er ﬁlefhﬁgl il @{el@&&& ﬂ‘gm il gr(ﬁlﬂrcgnﬁéti (gtﬁsﬁgfﬁleﬁ'vélater for injection;

cotton see eanu
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