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WE BE AR AR A AR xR, HUEGE IR 5 0 R R 12 Al A % 2k /58 © TR (Tho/PCL) BERAURCR . 5
R AR A B T A5 A B T3 -6(C6) IR CINTR (PCL) IS A, 4R i 388 4od J I e J52 I % Tin A8 39 e sl T o el 2 17
PP 0 T %85 £ 9B R < TEn/PCL oy F TEn/PCL e 5 37365 R RIEAT 1025 M 300 2 SR AE o 380 5 78 208 5 ) SRR UG s 125 % PR JE SRR T
S A, IR AR AT AT H AR T RS IR T T MBS . R W45 10 PCL IR HROF- B4R 4 73 nm, 2%
2y 0. 046% . 28 Tin fEM )5 , Tn/PCL , A1 Tin/PCL  ~F- PRS0 S 7E 134 nm A1 158 nm, K/NEIE) o alifb 85 R EL W], 7e i ik vk
o6 Ti/PCL AT TEn/PCL g, 43 515 2 A 1 KR, Tin 5 C6 16 BE LB 43 IR 2 7 23. 6 Fl 3. 45 7 A S W s vk b, %
Tfn/PCL ;; , JE3 2 YR Thn 55 C6 M LB AR SE 7 23. 75 M4 T Tho/PCL (41, 4 R UEW P (4 Tin/C6 A HLAEAE b 5L 1 FHRa ¥, ukid
5 4 UCH Tin/CO HEEELIEIL S 1 UCHY Thn/C6 HUABIE R A7 18 V22 57 (P=0. 042 4) o 3 i 7155 Tfn/PCL , Hl Tin/PCL 1 K 18] Thn
B2 B2, 75 R B 0 T A 5 2 53 311 R 94. 9% 11 13. 8% , i SEMEBE I EEAB MG %5 B 43 331 95. 6% F1 14. 4% , HAE Tfn/PCL ( ZH
Fv 7 22 e HAT Ge it 438 L (P=0.000 2) . £51% 8 1 R SRR R I1E vk 10 Al AL ORI, (EL A SR BE A v A AL 5 R A5 11
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A UE T2 RN A A IS v e Al AR OR Al Ak T A R
I Thn B4 %5 B2 5 T 09 5[], LAY R 4 J5 Tn A4
1) 4 2K 255 ) 32 2% 28 G 1 18 1 S HL Al T 1 46 4 1) 4
Kihik RGN RIS

1 MRS T®

1.1 EEMEF  N-1300 B sb 28 KA (H A R 5t
AL g bR R 24 ) . FDU-2110 B4 4 THR0L (1 i
Z WAL S A FRZA F] ) Nano-ZS90 1 ' J3 A% (3
Malvern 2y 7] ) . F4600 % 5 5643566 B+ (H AR
Hitachi 2% 7] ) . JEM-2100PLUS % 3% 5 1, 55 ( H 7
JEOL A 7)) | Centrifuge5424 %1 550> L (f# [E Eppen-
dorf 22 F] ) \DNM-9602G #4573 A {3 (At 5035 A4
BHE ARG RS T]) L Sorvall ST 16R 7 25 8 ¥4 R 25 0
HL(ZEE Thermo Fisher Scientific 23] ) o

1.2 FEKFMES wRERLTERCNE
#t B 3t B ¥ (HOOC-PEG,0,-b-PCLyyy, 1t 5 -
MKCM9500) Ity H 7% [E Merck 2\ & ; 7 5. % -6 (Cou-
marin-6,C6, 41t 5 : LT60P69 ) | N-F2 HE 5% F1E IV Jiiz (N-
hydroxysuccinimide , NHS, It %5 : LA70P85) | 1-(3-—.
FR L BE N 3 ) -3- £ 3L — 1 (ethyl dimethyl ami-
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nopropyl carbodiimide, EDC , it*5 : LUAOP62) ¥ 14 [
bt E R A R A A 5 2- (N-I HERf ) 2 6% 2
(morpholinoethanesulfonic acid solution, MES, it :
827C021) i BBHEEIK G-150(HL 5. 20230509) 4y
Adb R ERHA AR O (i, it
B2211267, 41 >99. 9% ) W [ 1 i B4 T A= AL Bl B
Bt A R W 5 N T (4165 : 102436695) . SigmaPre-
p™ spin column &1 EE%E (41E5 : 1003249901 ) 341
EESE Sigma-Aldrich N 3 Micro BCA™ Protein As-
say Kit 23235 (It 5 : XK358025) tJ H 3% [& Thermo
Fisher Scientific 2 7 ; Amicon®Ultra-4 # J& & .0 1
(A5 : MWCO100K, It 5 : 0000216249) 14 7 3%
Merck Millipore 23 F]

1.3 FHik

1.3.1 Tfm/%& T A & (Tf/polycaprolactone, Tfn/PCL)
I R WG H) &5 F AR AR SCHIE T PP T A& 1% BE
() PCL B (Tn/PCL 45 \Tfn/PCL ) o 14 553l 1k 3
IR AR il £ 2O 2L EE C6 1) PCL i 3R (PEG-
PCL-C6) . T 25 mL i JE i H il A PEG-PCL(1 mg/
mL) F1 C6(0. 5 pg/mL) 1 ZHE IR AW 4 mL, T 60 °C
IR TE 75 2 50 4 WU IS L A 60 °C Y PBS ¥ 2
mL, I i€ J5 8 75 43 HL 5 min, 12 000 t/min 2514 F &0
5 min, B 285 C6 ULTE , 115 W R A PEG-PCL-C6
JREH B PBS 2 O o BUIZ 40 HUHE 1 mL, AR WA
0.09 mg NHS.0. 16 mg EDC A & 1 mL MES, % i 4
$£20 min J7 , A Tfn 8 PBS ¥ (10 mg/mL, nPCL:
nTfn=1:2)4.5 mL, 75 1& R pHIHTES. 5 A4, &
T BE A FE 8 b, RIS Tn = & 4 % B 1) PCL RS IR
Tfn/PCL ;o [RIFE A J5 3 il 48 Tin AR B0 % B2 /) PCL
J& % Tn/PCL ;g (nPCL: nTf=100:15) . fx il 1t %¢
JEAr G, LA PBS S R T I R o
Co e —2, & H .

SR FH B 285 TR 0 e o ) A% /N Bk
JEA A Ol o AR DU 2 A A I 4 633 nm, A
SHC S B EAR I R 90° , I L 25 °C L A
ANFE S I A PR A A Bl R RS SR S U
258 of i OF i 85 ¥ (transmission electron micro-
scope, TEM) #FATUREE . 1 5 =2, $F B IR 7K 43 B0
BTN EE R T R W
1.3.2 BRPCoseaymz ASCRHATOEME
R IEAT Co F R IE o AR EGE & Co, L)
R s R v ) R e 0 I e il 1.5.10.,20,50 ,100 ng/
mL R G PR MEVS I . U SR T R Tk
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B (W /) 450 nm/505 nm, J2 4% 56 4 5 nm/
5nm. 4 AHL0. 5 mL bl bR dEE W R T 9
M E BN BESAT I A2 3Tk, LA COMRIE 5o tkom
FE VAT M, 22 b v il 2%

A 2 W B PCL RS AR 2 MUK 2 mL il A Amicon®
Ultra-4 8 JE 25025 B i, F 7 000 r/min 2514 F B0
10 min, - UE IR, T8 08 5500 28 B A R 4 R TP PR
A B 7K 3 mL BB, SR B O, /bt
VR B 0 3% B P IR 4 T P MO, R T
JEFRE, ENS 230 C6 1Y PCL A A i . BT
J B SR T e P R D, SRR R TR S A R A
JRE AR PR Y C6 58 e BEROT I o He FRET IR 753
JECRE L A AT I AE |, %o A v i 2R3 5 i o v
CO R I 4R RN R A A 3k 2 i

e, DE A P Co T i

= et R et

B0 47 Y s 0 R T LA P I R A M A, e
WHERAE BT IE A A 421, 3. 13
Ji R BRAE AT Co FEHR I AZ , 10 5% Height {H, 7
AFbrifE L, T comkE .

1.3.3 Tin/PCL A R 69 44k 43 551 45 Tin/PCL
Ji AR R v R 5 4 N YU B Tn, 5 B X 4 45 1Y
AR AT 43 B Al AL A B AR SR PR 28 i i) 4l £k
DRI T LA« R T RVR SRR 1k

1.3.3.1 Mk BUAF4iLA) Th/PCLEEH 1 mL,
S 2B KPS B9 Amicon® Ultra-4 88 18 5500 23%
BB AR iR 7 000 t/min, B 10
min, & B 4 °C,NEAR I RECH 6. B0 1R L UK
VRN T, /NG R s 0 e P Ve 4
T, LA PBS S R TR Ik B D 2 B 3 UK, A T IR AR T S
VIR 2 B AR T 1 mL, 30 R R 46 W a3 B 990 pL
W dm i LHEA T4 2 B uE gl Ak AR IR e T,
Tvi] A P B8V WAL 4 T 4 TR R b s A 2 o o &5 1%
UL ERAE I B0 2l 4 K S BIVE A a b e
d, A SE i 1L 0L I, IV,

1.3.3.2 HRMEEER T ARSI G-150 $EH1
FEBEFKRTEK 24 h & H . B mL 7840 E KR
) S8 AR Mg = U A Sigma Prep™ B0 AEH, T
1 000 r/min %3 B0 1 min, 5 FIER . EERH
R SR R 5 A 2R 1T /DN T N 40w A S 4K 1) Thn/
PCL A 43 B, T 1 000 r/min 5% 3 F B0 4 min,
WA 0 A IES TR U R RS AR A RO . BB i
40 pL, HE IR BRI IR R B R A PO

x100%
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EPFE O alih 4 Y, 15 20 08 H 2l Ak 104 15 AR 4 B0 o
BFRIE N 1.2.3 .40
1.3.4 #ALz R o4 Ti/PCL A 4 i £ J5 34
JERH T 0 A 2024 5 PEG-PCL LR L8
I B B B R AT B . Al TR U TR B SR PR AR
HERE R ES T 2> THIRE

ARSCHER T PR alifb o B 5 ik o A4 i R
1) 25 D B R B VA 1 4l Ak A8 A 2 8 VR P A A
H Tn, BV 4RV P T 55 C6 1 1Y Ho A8 T 1H
i, A R alifh g 4

AR5 7 SR I 1) 8 3L, ) SR W O e 1 Y
aifbFE bR s L D Th SRS Co B I LM TE &
BF, AT IACH B R 2l b e 42

Tn 75t A9 I0 22 732 R H s ik B iR (bicincho-
ninic acid, BCA) 7. i 5 2 , B4l fk J5 o0 e 46 1 LA
R U8 R RS M AT BUS , VKIS 43 HLS min, BURR
20 pL A 96 FLAR H , SR J5 Jim A 4% BE 56 BA 45 e i 1Y)
TAEW 200 pl/AL , BEAFE S 3 40P AT X, 72
MRAVE, T 37 CREEHEE 30 min, 7F 540 nm 4k
it s S0 2 T G, 43 A il R 3153 T 1) 75 2
1.4 SitFE43E AR GraphPad Prism 10. 0
A AT R M GE 400 0T o B A5 SR DA s £
7~ R FH ok 5 LR R R 5 22 73 BT (ANOVA) |, 3UE
P<0.05 N ERA G R,

2 #R

2.1 KRHHEBRIIMEES S ARSI
AL RWE 1R, PEG-PCL-C6 JEH (& 1A .
1D) . Tfn/PCL 58 5 (] 1B, 1E) Pl & Tfo/PCL i 3

(B 1C1F) ByRi AR R /N e 2241 545 X (polydisperse
index, PDI) 43 5l & (73. 11x1.78) nm (PDI: 0. 231
0.057) . (134.51+1.03) nm (PDI: 0.296+0. 062) .
(158.20+1.26) nm (PDI: 0. 211x0. 006) , Tfn & 1fi J&5
JE TR A K AR A W i 38 K, LB 1 A 2 R Y 3
T RLARRE R . TEM 25 58] A1, il 75 A Jie o A1
Boh 0 EROE 4544

2.2 BRHIBRHBE

2.2.1 Corrfrih sk £ R EE CO VRN I 1 26
SR FE AR AE R UL 1. DL COV IR C(ng/mL) Ky
BEABBR , X5 I (K58 G 3 J Height {8k 2\ AR A5 E 472K
PR (B 2) 15 2P 07 72 H=0. 369 1 C+0.512 7,
R?=0.999 5,45 5 KW, C6 7F 1~100 ng/mL ¥ Ji 315 ]
N RS SO B R R AT

R1 TR CoREN RN R EE

Tab. 1 Fluorescence intensity of C6 solution

C6 (ng/ml.)
5 10 20 50 100
2.697 4.119 7.432  18.723 37.631

Variable

Height  1.133

2.2.2 PCLR#E#HZ BT IHEN, G
H R R R Horp co R 2 Bron . AR
- s DERICOR -
:Et;ﬁxﬁiﬂ@ﬁ%g:g;[ﬁ%‘;;X]OO%,HH%33}H3
FE i B R Y 22 5 3 5o 0. 046% . 0. 045% L K
0.047%. HEEALEZT LT KRR
WEh AR K255 R 0. 046%, Hl % T L Fa &,
REAE Ry I SLali Ak 7 ik TN SR AR ARl

2.3 AR IEMN

A Size distribution by intensity B Size distribution by intensity C Size distribution by intensity
10 20 20
S S5 Sis
26 z z
E z 10 a 10
£ 4 2 2
£, Es Es
0 0 0
1 10 100 1000 10000 1 10 100 1000 10000 1 10 100 1000 10000
Size (d.nm) Size (d.nm) Size (d.nm)
D E F

E1 PCLERMAEKXDMEIIUFETEMBR %10 000
Fig.1 Particle size and TEM images of the PCL micelles x10 000
A,D: PEG-PCL-C6; B, E: Tfn/PCL, 5 C,F: Tin/PCLy,,.
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0 10 20 30 40 50 60 70 80 90 100
Concentration of C6 (ng/mL)

B2 CotxRfHLk
Fig.2 Standard curve of C6

F2 ZHETRRRERCOEE (n=3)
Tab. 2 The batch quality and C6 content of
three batches of lyophilized micelles (n=3)

Variable Batch No. 1 Batch No.2 Batch No. 3
Weight of micelles (mg) 3.523 3. 159 3.490
Content of C6 (pg) 1. 634 1.436 1. 642

2.3.1 BBk KT IR g A i LR a1k
AR IE R T VI I IV EEFT T 5 4G
M, 45 R W3R 3, WA a.b e d AT T &
JE N CO & N AE , I3 Tfn/Co IR BE LL A1), 45

LR 4. PS5 AT A, X T % BB Y Tn/PCL
4, 2 R JE  E R P A KIS Y T I9AFTE
[] o} 235 & B 38 W v Tn/C6 HAR 59728 46 T 41, 2lifk 2
W, Th/C6 WEFEA RS AT gl 5e 4. i
Xof TR B B4 1) Tin/PCL 41, 05 1 U , 1 HH
HLP RIS H T BUAEAE , FIE W Ti/C6 1Y T
EFEAREAAE  ATHEO LR , BT 4lifbse 4

®3 BEZEHBEHTMEE (mg/ml)
Tab. 3 Content of Tfn in the filtrate obtained by
ultrafiltration method (mg/mL)

Filtrate Ttn/PCL,,, Tfn/PCL,
I 3.964 0. 029
I 0.013 -
m _ _
I\ — —
2.3.2 MRBEEE KGFE AL T 2

WEIE T, B 40 pl 4% 1. 3. 3. 2 0 N ¥4, EAT 4tk
XS EE 98 VR 1.2.3 .4 54T Tin A1 C6 25 G,
I E . SRS, AR, T E %
FEAEM Y Tfn/PCL 41 , 82 2 U5, U8 1 W Tn/C6
PO A PR EFAN AR | AT 9] 200 8 alifb 58 42, X 5
EE MG — 8. A B, X TR BB
Tin/PCL (4 , ) M EE N 1L 5 R A ] AN A
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F4 BERERERDTMESE.C6SE . T/C6tLE
Tab. 4 Content of Tfn, C6, and the Tfn/C6 ratio

in the concentrate obtained by ultrafiltration method

Concentrate

Density of Tfn
a b c d

Tfn (mg/mL) 27.256 30.255 30.824 31.608

Ti/PCLy, — C6 (ug/ml) 1.144 1.282 1.308  1.341
Th/C6  23.825 23.600 23.566 23.570

Tfn (mg/mL) 9.407 8.227 8.005  7.696

Ti/PCL,,  C6 (pg/ml) 2.744 2.405 2.339  2.256

Tfn/C6 3.428 3.421 3.422 3.411

"P<0. 001 vs supernatant a.

K5 BREREZRH KT T, C6 &8 . Tfn/C6 tLIE
Tab. 5 Content of Tfn, C6, and the Tfn/C6 ratio
in the filtrate obtained by sephadex gel method

Filtrate
1 2 3 4
Tfn (mg/mL) 1339.883 541.452 227.917 94.885
C6 (pg/mlL) 55.882 22.809 9.604 4.002
Tfn/C6 23.977 23.739 23.731 23.709""

Tfn (mg/ml)  201.130 79.908 33.270 14.077
Tfn/PCL,~ C6 (pg/mL) 57.306 22.567  9.301 3.942
Tfn/C6 3.510 3.541 3.577 3.571°

Density of Tfn

Tfn/PCL,

High

“P<0.05, ""P<0. 001 vs filtratet 1.

PRS2 - 5 SRR I P L 4 YR B P Y THa/C6 1 L
{HAS AL W RS U8 3RS % LU(E A # T3
AFE o T/C6 HLAEUE T 17K (3. 510) FIgE Lt 4 ¥
(3. 57TOAFTE B #2257 (1=2.917,P=0. 043 4) , iX
— IG5, i o P R R R T
Tin (/)16 17 %5 B2 ok F — 20 J W7 o AR I o Y 2k 24
i, LA SR C6 AN Tn IR BE , il N ab 2 =0
JiE TR 18 Thn BB MR T .
C,,/80 000

Tfn% = x 1000 x 100%

(000026 ~ €-)/7000

gk e fran . MR, Wi Al ik
FHEL , TCE i % 8 2 3 SR A o, o SR B e
540 BT A5 15 TR % 1T T A6 i %% 1 340 v TR g vk 4l
TS S AR AR AE AR B 4 1% 25 S 0 W) - D
b 4 U R I 1 S Ak T A5 RS SR R 1T Tn 2 i
14,38, 8 8 vk gl Ak BT 15 5 R 3R T T % B A
13. 74, 2R AH G247 L (1=8. 134, P=0. 000 2) .

3 itig

M EREE R AT AE W A Y B S g A 1 T,
I V2 VR SR B JRC U 1) 4l A ARG < 7E Tfn 2o
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®6 TWRFTRLLH Tin/PCL BR R Tin FIEIHEE (%)
Tab. 6 Surface modification density of Tfn on
Tfn/PCL micelles purified by two methods (%)

Densit
' Method W1 b2 o3 A4
of Tfn
Ultrafiltration 95.94 95.03 94.90 94.91
Tho/PCLy,,
Sephadex gel 96.55 95.59 95.56 95.47
Ultrafiltration 13.80 13.78 13.78 13.74
Ti/PCL,,.
’ Sephadex gel 14.13 14.26 14.40 14.38

“P<0. 001 vs Tfn/PCL,  ultrafiltration method d/4.

IO T (nPCL:nTfn =1:2) , I Fh 7 i 375 LA DT
2 W 2l Ak 45 A B TR A B 19 Thn 4389 58 45 5 T 7E
Tn 40 % BB 5 O (nPCL: nTfn =100:15) ,
alfifb VIR BIAT . AE2liAb J5 3RAT Tn A8 1 112 BRI 4l 3
Dy T, VAR A B 22 S« R SR M T 4l
bS5 BA5 1) Tin/PCL i A 2% ] Thn A& 1 %5 B2 TH K, 3X
— 22 SEAEAR S JE Tho B 19 Tfa/PCL B SR 464k Hh 3
Sy W LT

25 57 D PR 2 R R i ) 3 8 4l Ak i
FHIE . T AB i I R — M AR A T 5 (R AE 1 5% B iR A T
AL, T SR I B, 38 A B Ik e i 0 3 2 30 i TR %
T, J52 IO 4585 BRI 65 A B 0L 8 T At 1o 2 135 2 iz
A BN TG P 2B L BIAS T (&1 19 40K 36
BRGNS, RS TR R o B AR R R R
RSy B 2l I i) o F 8 22 5 IR P K
Gy FHIE KA o F /NI B S B 2. T
ROWEEE IR o HERH A 3% B N i
AT H AR R R AR R, KT B R fig
HEBE B S, AR PR Ao 8 A E A8 R
Tin/PCL I o i 25 2 1 Thn 816 % 15 10 AR ], 20 F K
INEFEZE S . RBIEE MR AR X FizERA
OB, U HAEAR 5 B Thn/PCL IR 1943 B 4l Al rpr , %
THAEA TN AR ZAB M 0 S AR B 2B, A =4k
Tn B TR P FP PCL SR TR A ; 117 75 S M
8 e 1 0 B 1) DR R R o TR B RS T i A2 3
AN 25 5, DR, i R SR O R A 2 Ak vk
B %, Tin B 9 PCL IR S A4 HE A 23 4F v 38
FBUTE T B T, BD To (810 9 5 52 PRGN
B WRP T AR R % Ti/PCL IR 1Y 4li b vh 22 57
ANBH G T AE AR 35 BE Ten/PCL e o2 114 2l Ak v 26 B Y
W 22 5 R BE IS 1k 40 5 T A5 9 Tin/PCL ISR
5B UEE AT W B AUAR LL AT SR

T3 A0 INERAE DL B AR 55 5 T R A, e i
VB X B Sy T B 5 (LR O A5 A1 Ak LGS B 5, B
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W EARTTEE R W5 oA 53 e 5% B e A
b R A R A R E A X B 4%
WA AR X8 B, Ho— 58 B R L ] 5 R A R

SCHRHRIE , 2 24 FR 0 2 T AR 1 1 1 % X
T 0 25908 14 R G R R ROCR B Y
Wi, AR SCLA A i Y To 8506 09 S N BRI R 5, %
LA T WD Al Ak 5 s ——— 8 U8 3 R SR i
B, A A R AT, F R SROME B i vk 2l Ak fR
FRATF B Tn/PCL ¢ A BT 40, 3 T Ten 517 %5 & 0K
X — 2% 57 7E Tin/PCL  JIE H 4l Ak i R 300 B .
AR SCHYIF 5T 45 FoKs R 4 5 Tin A& M 19 49 K 25 45 336 1%
ARGV, LRI W 2 B ARG 1 1 0 K 3o 16
RGNS
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Comparison between ultrafiltration and dextran gel method

in the purification of Tfn/PCL micelles
Yu Lingbo'*, Zhang Yadong™?, Xu Rui"?, Sun Yuyu*, Wang Huiyun®, Yang Jinjin', Cui Yanan®
(" College of Pharmacy, Shandong Second Medical University, Weifang 261053 ;
* College of Pharmacy, Jining Medical University, Rizhao 276800; * School of Pharmacy,
Shandong First Medical University, Jinan 250100)

Abstract Objective To compare the differences between the ultrafiltration method and the dextran gel filtration
method during the purification of Tfn-modified PCL micelles by using purification efficiency and micelle purity as
indicators. Methods Coumarin-6 (C6) was used as a fluorescent probe and was loaded into HOOC-PEG-PCL to
form PCL micelles by the film-dispersion method. Tfn was then conjugated to the surface of PCL micelles via an
amidation reaction, resulting in two types of micelles: Tfn/PCL, and Tfn/PCL,. The pharmaceutical properties of
the two types of micelles were characterized. The micelles were then purified through ultrafiltration method and
dextran gel method respectively, and the efficiency of the two methods, along with the purity of the final micelles,
was compared. The density of Tfn on the surface of PCL micelles was also calculated. Results The hydrated diam-
eter of PCL micelles was approximately 73 nm, and the C6 loading efficiency was around 0. 046%. The size in-
creased to 134 nm and 158 nm for Tin/PCL, and Tfn/PCL,;, respectively. The micelle population was monodis-
perse. The purification results showed that, for the ultrafiltration method, after two and one rounds of purification,
the Tfn/C6 ratio stabilized at 23. 6 and 3. 4 for Tfn/PCL; and Tfn/PCL, , respectively. For the dextran gel filtration
method, the Tfn/C6 ratio reached 23. 7 for the Tfn/PCL,, group after two rounds of purification. However, for the
Tfn/PCL,; group, the Tfn/C6 ratio increased during four rounds of dextran gel purification, and a significant differ-
ence (P =0.042 4) was observed between the first and last filtrations. The density of Tfn in the final micelles were
calculated. For the ultrafiltration method, the Tfn density of Tfn/PCL,; and Tfn/PCL, were 94. 9% and 13. 8%, re-
spectively. For the dextran gel filtration method, the density of the two micelles were 95. 6% and 14. 4%, respec-
tively. For Tfn/PCL, group, the density results revealing a statistically significant difference (P=0.000 2). Con-
clusion The purification efficiency of the two methods is comparable. However, the purity of the final micelles
shows a significant difference, with the dextran gel filtration method resulting in higher purity, particularly for the
Tin/PCL,; micelles.

Key words ultrafiltration; sephadex gel; separation and purification; transferrin; drug delivery system; ligand
density
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