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2 9F: o)A FZFAQ poly(ethylene oxide-p-caprolactone) (PEO-5-PCL)E A =4
(5k-2.5k, 5k-5k, 5k-7.5k) o8 Tt vjdaHor A2F F FUFAE FEPEHEA
o] dAtzrl, HA, Bl 2 AW B4 Bl e dFEEh A7 204 BAlso
4% TS 21 0.045~0.118 yme 2 W54 PEOS) Ajd Z4o) Fobdel wa}
AR2717} Zaste FRe Jede slAgde 37 CAA 1809 Sote) @A} pH 6.5-
74(in PBS)S|M 9237] 3 pHel 2 97} glol %7149 b4 g vehnlon pH 12-
359 QAtel 2717k Z7kex Aol WAISle] BARAIUTE. A9l (in vitro) Ba Yol A
SlAE lipase EASANAY serumeld BAEHE 0lgAe] Vo) 2 S WA, prote-
ase EAFI = 20 vlFsAn). Serumal A9 Wl GE Al MEdME I
BE F=7t 0.025 wt/v% o4 o agglomeratee] FJo 2 dwrt 43 Fle AL @
Azt th. A (in vivo) EdAIRe A 5k-7.5k | dEH (1, 2wt/v%) 0.7mLE 653 $A
mouse®] Ao At A AP o 7F QI o 1A1ZE 7HAe] iR FAlME 63|71 of R
& AESHY iAol 58S ¢ 5 AN

ABSTRACT: Amphiphilic block copolymers of ethylene oxide and caprolactone were
synthesized for three compositions of 5k-2.5k, 5k-5k, and 5k-7.5k (PEO-5-PCL) and mi-
cellar aggregates were formed in aqueous medium with the particle size in the range of
0.045-0.118 pm. The feasibility of the micelle solutions was studied in terms of colloidal stabil-
ity, biodegradability and in wvitro toxicity for intravenous(IV) drug delivery carriers. It was
found that the colloids were stable in neutral pH PBS solution for 180 days at 37 C while
large aggregates were formed in acidic medium of pH 1.2-3.5. Enzymatic degradation of the
polycaprolactone core was evidenced in the presence of /ipase and serum as monitored by car-
boxylic acid generation, however protease showed little activity on the degradation of the par-
ticles. The colloidal stability of the micellar aggregates was maintained at the particle concen-
tration less than 0.025 wt/v% in serum. In the animal toxicity test, 0.7 mL of micelle solution
of 5k-7.5k block copolymer (1, 2 wt/v% solid) was intravenously administered to 6-wk old
male mice and the general symtom was observed. This study demonstrated that most of ani-
mal subjects survived showing normal weight gain after receiving six times of single dose by
1 h period.
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FAE FEAGAANA A GH e 2ALE A}
SA7RA ] A (stability), HdAe] FHA
(nontoxicity), FHA (safety), B Es) A (biodegra-
dability), ¥ 9FEHA]%# (high loading capaci-
ty), - A8 AT LN RE 2 FEE Y
e 5 E 5 doh) B3 FUFARE g ot
A (parenteral drug delivery system) 2] Yx}=27]+
dutalo 2 ¥}e] pore sizeZ} 0.8 pmo)ir, HAHE
Solle AslEe] Wadslo] o™ endothelial barri-
er (0.1 im)E T F glojo} stmz zwsix
(nanoparticles) 0.2 A ZEojo} g},

PAE o 8T AA FEEA ] B AT
19703t o|F Al ol=27|7R] HHA, &
2 Kupffer cell Tl 2% macrophage®] A
HollA] s DaAFm Yok 2719 vy
o] &3 FUFALE ofEH A AT AT tfFE
& phospholipid vesicles¢|t} liposome®]l #3F 7o
2 o5& dA BAHAL Aglso] EaEr] g F
o ekgAo] Hol o} ALl FFe ol
g FAAL T3, o] vesicleE-E Aol
A Axete # 5 54% ez GEAEH
24 BAIZE JEdn ok oEa GEAZAHE
ol AAE HloleAow AW Eipdl o3 B
7} 7hsEh Bl 4ahEe AuldlA SA40] H A
MAEE Aol ulgAsit. 4AY xuHRE T
© ofEol o}FY FEhle-& A werths HAE
o] i = @A 54 2o o Tz F
)AL targeting vectoro] 23] SAAMEe] re-
ceptord] A3 & 2L WEY Ho g y|hdHrh

TERSAZ
(glycolide), poly(lactide), poly(caprolactone), poly
(benzyl glutamate) 57} poly(ethylene oxide)$}2]
2232348 pseudo-latex F-& partial pre-
cipitation® ol o8] Zw]Hzt2 A F3ld indomicin,
doxorubicin 9] F2 A& FEASH2ZA AW

o
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[o}
[

k4

0%

polyalkylcyanoacylate, poly

2o A2l A4z 1997 7€

# ¥, macrophagedl] ]38 uptake, drug toxicityoll
W3 A7) gE o

2 AFdMe ey 85 TFEAYL PEO-4-
PCLE o 4oz F3sled vz Az}
B AFqME o 357 AEEYE 21 o}
HEd g5 s H& ol &3l Chang S ol*
acrylic FZ Ao AL£3F autoemulsification'y 7}
Fessi %] A k&t partial precipitation® & &
ate] QJxp=av]7h A3 F¥EF FAE FRO|=Z A
Z&pd . ooz e g GEE ojlet
£ F71FEY @XdE 297t e AoE g
wrh v dgAE ofEolate sgslolA Aokl 4
A gAlQl &%, pHel digh <ty 2 A &
g 2E)a A AP dotry] fste] 4P
HAE olf3ld FTEFAH Jd¥L FIYsAT. =4,
dANA plFEE U A 20z R AY
& F34 PEO-5-PCL 2u|gzle] FALE GAIZA
ol 7Fsd S RE3IYH.

4 #

Al &. Poly(ethylene glycol) monomethyl ether
(CH4(OCH,CH,),OH, M_,=5000, Aldrich Chemi-
ca)E 100 CollAl #AgHzste] Ag3on e
caprolactone (M, =114, Aldrich Chemical)&=
calcium hyride ZAJ3ld] AFFHF Fol| A3
3, Z0u¢] stannous octoate (Sigma)s= W&o &
Algle] A3 th. Human serum (Sigma), lipase
(Sigma), protease (Sigma)e} A A EE 93l
A BFHFe] 28~32g9 TCRA 658 &4
mouse ($-33}3H) & AH&-atd Tt

2N, gezdo] 248 FisherAle] surface ten-
siometer& AM-319 1, Y2k=27]+= Brookhaven BI
90 (He/Ne laser, 90° fixed angle: BIC)o & &%
sl om, ujdlgele] 7 ol EL gas chroma-
tography (Shimadzu, GC-17AATF)& #A3g e
M, Es]A] dojx|E= caproic acid (A)9] %
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HPLC (Waters 486 model), TZ%o] Ezjake-
GPC (Waters 600E) 2 A}&-3led 2% shaict.
PEO-bp-PCL ZZ=#tH2] &M, Overhead stirrer
7t A%E 250mL §2 Fekaz 9revldl 2xE
o] 500091 poly(ethylene oxide)(CH3(OCH,CH,),
OHJ) 20g& 110 CollA 2417t o] At zE &
toluene 50 mL& 7}&le] LajA)A T} o] Lo &
caprolactone monomerZ Az} = FE3F
Aol #Ael we}t 10 g (5k-b-2.5k), 20g (5k-b-
5k), 30g (5k-b6-75k)& 718l FHvHE Eojg
A] stannous octoate 0.75 mL& HEA oz =93}
o 100~110 ColA 20412t <t AAEH7) 3l

A el o] 08 diethyl ethers] M AA
ZHES I5S & Hxd RS EAFZS

ZR 31 ch

oldEgel H=. PEO-b-PCL 1.0 g& 500 ml.2)
T2 Eztazd AYEA FHsln FF5 100 mLe}
oMl E 300 mLe] EFEHE ol &8A7] F ro-
tary evaporatord]X] ol &L 9hEF3td A A3}
of v dgNE Az3Art. o] £4L dialysis tube
(moleculer weight cutoff; 12500 g/mole)d]] @i
WET b AT Bt g HR/5d e &
22171 & 0.45 gm microfilterd] o 3t

olde| ok ATt 23y,

PBS 29: PBS &9 (pH 1.2-7.4) 10mLo]
A (0.1, 0.3, 0.5, 0.7, L.OmL)¢] njAdgele 7}
3 2% 37105 C, IWEE 50rpme g sl
FNEPAM dFA 71Fe2 pH ¥ A= E &
Al o] NG F3le] oMM ES 7Isle] n|dE By
gti HPLCel ¢]3) &% caproic acid (CA)E
A eFstd .

F48: wAdE&9 0.1mL (1.0mg/mL)E pro-
tease 2 lipase’t &3¥ PBS £ 10 mLo)] ¥,
g2z AF (A 2.8cm, &% 803E, 2%
37 TY3IEA dAAIZ 1A ® Arje] Fr)EE W
¥ ot pHel WgE 431t ou &40 5%
= 0.01~1 mg/mL (activity; 46 units/mg protein)
Helg st

83 (Serum) 2 ¥4 10mLd) mjAE9 (5k-
7.5k) 0.1, 0.3, 0.5, 0.7, 1.0, 3, 5, 10 mLE& 7}3}
I g2ezoA A (FEF 28cm, £% 803]/%,
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5% 37 C)FEA ARV Fes YdAle =3
Wzt 9 2¥ o} pHel ¥as FHsAY. =3 o
A AR o] AE FHEte] o Eoz WS
&l 7ol 0.1 M-trichloroacetic acid £¢
7¥ete]  HdFe] EAlEe dudg
6000 rpmell A 5#7F DA Felsld AR
PCL9] & 4HE CAE A=Fsidct

dHolMe Z220|= 2PN (in vitro): @A 1} nAd
209 0.2 gm-membrane filter (PP, Whatman) 2
o3} &, ¥4 4mLell v]dgdL 0.1, 0.3, 05, 07,
1.0 mLE 718l E£&3ln =A) particle size ana-
lyzerg o] &3l 7| o] =7lE A &
A (HAE 28cm, £5 803)/8, 2% 37105
C)EEA QAN BHoR el =lws
X8 BN BAd Ztzhe] 15 Zdold u}
vl g 2 A (serum) §YE& Rz s
HadEE s

=E SMAI8. PEO-4-PCL (5k-5-75k) 20¢g
& ZF 100 =5 200 mLofl B4 A7) 1-2 wt/v%
448 AMESIAY. d¥EES dEA TCRA
mouseEA] A= 28~32 g2 638 47 100v}w]
g 4T F 15U FLd5o] AAEE 484
M 35 AR H ARSI ddTe d2E, A
S8, AT 59 3TeE Welen 74 BAF
< 10 mlgjdoz AT mAEE 2wt/v%E
agEo s AL 1wt/vh BEE HL&Boz F
non dEFozE 7 FAFE ARIFAY. 5
oy 9@ FoU7e mjdLd o 0.7mLE 1§
g3 A&Er moused] v|AYWo g Fosy F
As 2 AEARE BAET £F vjadLd
0.7mL (2wt/v%)E 147t tAo g AlLsle
Falo g Bl 7} moused) AWEToJR T w3}
9 A BAAHES 1Y 23] #Esidch

o

o

mlo‘o{m ol N

CER

il

]

A| A g

v He

ant ¥ &

5 252 e} njdy ER0|=9 #Y.
Poly(ethylene oxide) monomethyl ether (CH;0O
(CH,CH,0) H; M,=5000 g/mole) 2 stannous
octoate (Sn(OCOC;H,35),) & 21z} 7414 & Zujz2
g-caprolacioneg 7} 8235l A-b-B E}Q] (PEO-
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FALR obE @A) 24 9] Poly(ethylene oxide-b-caprolactone) vl A2l A A3 A HA

Table 1. Results of PEO-b-PCL Synthesis

polymer structure  composition My Theor Mn Gpe -MWD  yield
PEO-4-PCL 5-75 12500 12628 115 <99%
5-5 10000 9980 123 <98%

5-25 7500 7652 125 <98%

PCL) 85 FF3EANE FHsd. £5 358
Ao BABE caprolactone/7fAIAe] BH|E FH

&tk Table 1elA yepd vie} o] FHr&
(>98%)3 GPCE B8 E£4%9] FXE& F3d
ol ExTe THE BE FEA F8E RS
HA3A. BF 25 PA ] A% E¥XE 1156
1.252 vlmd #d3t IR AkEo] dARES ¢
7 At

£ Agdy #433 A7k 249 85 TEHx
© TEAd HF EAEA Gt gEpA HA o
A el LA & FEAe 715 O oM ES Z
3l A A3 AA s FEAE He ndgdo
2 AZIIAC. v BF oMES T4 (dialy-
sis bag)& o] &3l 20417t o]} FRl FA7
¥ 714 Zzvleadnd o opEe] HEHA
%5e AAHAY. Fxol ©E FH G| s
o3l 23T AvdEEE 5k-25k 5k-5k
5k-7.5k (PEO-PCL)2] 7% 107-10mole/LL.2
e e djo] A ABEA ] vl v e
#E A= AE ¢ F UAdH 53] BE FFEAY
249 2449 PCLY o] &5 AN
AFT (CMC)7} sl oS @ FxdA A
o] FAHE= AL BFY = Ao o= AFAol
71255 unimere] FEYNA 2 L =2 <
T BN B e FRoA uAdsigoas
AHA | R 7} A AE7] o o]tk PCS (photon cor-
relation spectrometry) 2 =A% wjAdllxle] =7
= Fig. 1614 1<l nie} o] xAJo] g 717
55 Zasle A B Adyez 2844
o] & PEO-p-PCL (5k-4-7.5k)NA i=te] =7)
7} 744 @3 2 gA o] & PEO-5-PCL (5k-b
25K PAIIE 24T R FL49
pHztol= 2 J52 veliA] gstoy 449 ¢4
£9(PBS, 10 mmole/L)M= FFHFANA Ro
tiA Z7}eich

o 2

#Foo A219 A4z 19979 7€
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Figure 1. Particle size distribution of PEO-5-PCL in
water: (a) 5k-2.5k, (b) 5k-5k, and (c) 5k-7.5k.

okE MM} HllA. 9je} o] A FH v g4 1
PR =x 2 1.0wt/v%E ZH32 10 mmole/L
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Table 2. The pH and Particle Size (PS, nm) Changes of Micelle in Buffer Solutions at 37 C

time(days)
polymer initial 10 20 30 60 90 180
B pH/PS pH/PS pH/PS pH/PS pH/PS pH/PS pH/PS
5k-75k  7.40/113 7.38/115 7.38/118 7.39/114 7.38/128 7.38/125 7.30/126
6.80/108 6.79/103 6.79/103 6.77/112 6.75/115 6.71/123 6.69/120
3.50/112 3.48/118 3.48/149 3.45/149 3.44/185 3.44/208 3.44/385
1.20/109 1.20/129 1.19/479 1.19/837 1.18/1341  1.17/1850  1.17/4145
5k-5k 7.40/79 7.38/75 7.37/85 7.35/95 7.35/87 7.33/105 7.33/90
6.80/78 6.78/80 6.78/83 6.78/90 6.75/89 6.73/95 6.73/88
350/76 3.49/85 3.48/135 3.47/142 3.47/179 3.45/192 3.44/360
1.20/72 1.20/115 1.18/425 1.19/720 1.18/1110  1.17/1542  1.17/3750
5k-25k  7.40/46 7.39/53 7.38/50 7.36/64 7.35/63 7.34/65 7.32/59
6.80/50 6.80/55 6.80/48 6.79/66 6.79/65 6.79/65 6.78/73
3.50/47 3.49/77 3.48/115 3.47/129 3.47/159 3.47/178 3.46/345
1.20/45 1.19/113 1.18/383 1.17/959 1.17/959 1.18/1242  1.18/3341
9] PBS §-9¢] HEE M Hd& vjdL A &) 300
2 ¥ pHE 1.2-74¢] WA g 7}sted 243 2504
At Table 2% o2 AssielA vldiale] ¢H 2% 0
e 2719 W8S B8 VALY Zolth 1804 B £
e BN FAA Fhe pHEAANE gz G I —B
719] Walrh og el Srlell B AL & § g —~p
% giglont pH 35, pH 12dMe st & 28 ] -
Qe ZF7kek= A%E YERARIT. ole poly(eth . — ]
vlene oxide) chainol] Q3% o ~E7]o] Haj7} A 0 1 2 3 4 5 6

grloj FZolzo] sheath (corona)E
PEOALze] fel€dl wzt wAdzte] 371 A
= Aoz 2231}, Poly(caprolactone)? 7148
sl &l FEAHow Lo caproic acid (CA)
8} ¥=& HPLCE o] &3l 34T 234 Fig. 29
Hl ule} o] e pHolM e 27| HE @A 2
712 Ba7t oju] dojubn AfE BEHF Ut
FA &34 (pH 6.8, 7.4)dA4 271 L47x]= £l
" CAel & AEHA &% ML EEH F4H
Redl pH 1.2004 3449 o)F5E FH3] F71st
Aok

Aol pHE 178 A9zt 44 uet F4d0)
A ooz defA Ut whepd A Rte) &)
2 Al Wsls A& 9% AtEchs Ao
Bajgad o8 doid Aoz FZ2HY. B 7oA
= lipase$t  proteaseE A€ (10 mmole/L
PBS, pH 7.4)¢] H7k3led iate] A7)@sts} pHej

Yy sh=
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Aging Time (Month)
Figure 2. The caproic acid generation of micelle solu-
tion under various pH at 37 C; 5 k-5k, 1 wt/v%, B; pH
7.4 in PBS buffer, C; pH 6.8 in PBS buffer, D; pH 35
in PBS buffer, E; pH 1.2 in PBS buffer, F; in distilled
water.

HEE BEeigo. Fig. 3914 B ule} o] [i-
pase EABIME &) pHe FA3] Zhdke %
e B a2 protease?] 7A-$ole nAEY
o] Azwizle ui$ w32 nl ARt
A717} A Frhsta Ade] BAsHE Ae #Eg
& YAt olE proteased 74 wlAYz] ag-
glomerationg X#shs L e Aoz F3F
Hth. SerumfHo| e BeATE lipasest pro-
teased] EFLANML} FAR AHdxe] F7HE Y
eEpdigih. 28t 2-3Y ol el ol pH¥3M}
234 F3 dE AL 37 CY in vitro ZANA
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FAFS ok E & 24 9] Poly(ethylene oxide-3-caprolactone) 9] Ale] <tAAdx Ay =4
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Figure 3. /n-vitro enzymatic degradation of micelles
in the presense of B; lipase, C; protease, D; lipase and
protease, E; in pH 7.4 PBS buffer solution, F; in serum,
G; in distilled water, 5k-5k, 1 wt/v%.

o EXo] Azt whzt AAE(I] QR A
EAR 1=

BAFALE FEE A EA 2% 84E plasma
el Aol <tz A FAE Foll 3 uptake &
o|t}. Poly(ethylene oxide)ZE sheatht% % 3}=
YR guAle] A9 duAld oA (IgG, C3b
%)%&2 (opsonization) & o= BE A3t 7%
S e Ao] & 7R o8 Bayam gige
a7 e PEO7} vloj&4d o2 PEOWE] ether oxy-
genEo°] water lattice ¢tol Z wgddE 4 oy
side groupe| §lv AP ITE=x}0)T steric L elec-
trostaticell o]gF e @<le] glo} mobility7} $-
3 8o FollA excluded volumeo] HA Tl
Fojuh & 4t A2' d fGA whdAE Fr)
A7) HEe AN vk 2 o)) e o
WA Fito] dolvhad thdt dxte] A9 anhe
otz Advtd ZA¥rt BT vk

£ AFeM= PEO-5-PCL ulAde] F5rt FA)
AN FRole A v Fgo] wiS Z AR
& BAST serumol] o] Fx] mA=} (5k-
5k)E 7tated vl d Fa g S A’ A=Y
o] ¥gle #AFEYt Fig. 49 vePd ble} o]
serumW 9] 4Ate] =7} 0.075 wt/v% ol of
A= A7t FA F4T dx=2rie] S FAEHA
o 0.025 wt/v%AME Y=o FVETrE A
3. R Yo B8} 3 23
H A, 8%, 8% undg st o

&2 A21YW A4z 1997d 79

2200
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Figure 4. The effect of particle concentration on the
colloidal stability in serum at 37 C, B; control (serum
without micelle), C; 0075 wt/v%, D; 0.1 wt/v%, E;
0.025 wt/v%, 5k-5k.

serumel| A w]Ale] sheath-%<¢l PEOS] v SA e 7}
FHTU Asze] dFgqdre} ufe g AlAL
e E 5 Aok F, dRYeiMe W9 A
%o BEARle] PEOS} 28E + I AR 57}
EolAd F&YA Bt} sheathZeo] A7} wf$-
SFolAAl Ho] whio] ofzly]y) wjie] W A FAt
of gA dous ez FZHr o9} L ER
o|= Ao g DdHMde] F3HL particle-particle,
particle-cell Ale}¢] bridging aggregation® 4o
A =Y F4% 3718 7HHeE Aoz vepia
At

M S4. vjdgodo] Ay SH4EPE B A7
A Az A7 24%F 7P dR=Z0017E 23 A
ez Aol ¥ov] A9 H 2AEd 59
clogging?] $#7} ¥& 5k-7.5k £ FZAE
o2 3319t

LDy, teste] Aol oji- %o A mouse?} 50%
RAEI=ULE gotry] Y 4¥o2A mouses)
T& 10u}E) & $Feg o bnlglzl HET oo
FE2A4 mouse?] FAE 28-32g ¥ 5-65FH L
AMgEHE AE A AL @t Alhts Al7]e]
7] WZeolth. 4 mouseE 5FHNA 1F:3t 34
7 654 AMgEld e AEE EA 2R &
& 1L0wt/v%, 20 wt/v%e] FARAE F/FTE AL
L8t A F 0.2 gm-membrane filter (PP
type) 2 aste] ALYt LEA FEAY =
5 2% 7HAZ AL 1 o)de] R E W AR
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Table 3. The LD;, Test of 2wt/v% Micelle (5 k-
7.5 k) Administration (0.7 mL/hr)

No. of injection
goup O 1 2 3 4 5 6 7 8 9
body weight(g) and survival

control 30.08 30.05 30.13 30.18 30.21 30.24 30.27 30.21 dc* -

1 2911 29.09 29.10 29.11 29.10 29.13 29.15 29.16 dc -
29.22 29.19 29.20 29.22 29.22 29.23 29.25 2926 dc -
29.01 28.97 29.00 29.01 29.02 29.02 29.04 2904 dc -
30.26 30.09 30.08 30.06 30.07 30.10 30.12 30.14 30.14 dc
30.26 30.24 30.23 30.24 30.24 30.25 30.24 30.25 30.28 dc
29.34 29.31 29.33 29.34 29.35 30.36 30.37 3036 dc -
30.02 30.00 29.95 29.99 30.01 30.03 30.05 30.05 30.06 dc
2953 29.52 2952 29.53 29.55 2956 2957 dc - -
2904 29.01 29.03 29.04 29.06 29.08 2909 dc - -
10 29.72 29.70 29.71 29.73 29.75 29.75 29.77 30.01 30.00 dc

*de: 50% of subjects are deceased, each group was consisted of
10 mice.

W 00 =3 O W B W

Table 4. The General Symtom of Mouse Groups
after 6 Times of Administration of 2 wt/v% Mi-
celle Solution (5 k-5-7.5k, 0.7 mL/hr)

1 2 3 4 5 6 7 10 15

group body weight (g) (days)

control 31.20 3121 31.24 31.25 31.28 31.32 31.35 31.39 31.42 sv*

1 3123 31.25 31.28 31.30 31.33 31.37 31.42 3148 31.52 sv
31.01 31.02 31.06 31.08 31.09 31.12 31.13 31.15 31.16 sv
31.42 3148 31.52 31.54 31.58 31.60 31.61 31.64 31.68 sv
31.10 31.14 31.18 31.21 31.24 31.27 31.30 31.32 31.35 sv
30.80 30.84 30.89 30.93 30.94 30.96 30.98 31.02 31.05 sv
31.50 31.53 31.60 31.65 31.69 31.72 31.75 31.78 31.82 sv
2912 de - - - -
30.88 30.90 30.96 30.98 30.99 31.03 30.05 31.09 31.09 sv
10 2921 dc - -

O 0 =1 O W LW D

*sv: All subjects in each group show no particular symtom.
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Figure 5. The effect of micelle dose on the body
weight change of mice after receiving 6 times of injec-
tion {0.7 mL /injection/hr, 5k-7.5k), B; control, C; 2
wt/v% micelle, D; 1 wt/v% micelle.
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Figure 6. Mean food consumption of mice treated
with micelle solution, B; control, C; 2 wtv% solution, D;
1 wt/v% solution (0.7 mL/injection/hr, 5 k-7.5 k).
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FALE <& 9A 249 Poly(ethylene oxide-b-caprolactone) 9 A1) etA A3 U =4
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