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P

1 B ASAHRRSEPIRC B E PER-E LR (mPEG-PLA) £ R4 H Hk, @i fUI- B HE L EH %
THBLEZRE (M-LYC) , KA &gtk (HPLC) ME M-LYC # & 4% (LYC) & FMikes %,
it H A aE (EE) fo& %2 (DL) , RADS AT REZ TN 4B R Zeta 042, FFiBTFEATEN
& M-LYC &7~ Bl b 69 R IR, VAT 6,3 LYC 89 f 440 Bk 491 89 mPEG-PLA £ R 4. X4 W,

mPEG45-PLA36 -M-LYC. mPEG,,,-PLA¢;-M-LYC., mPEG,,-PLA ;-M-LYC ¥ ¥ LYC &) EE %%1% 65.04%. 71.73%-
23.62%, DL %1% 3.96%. 4.43%. 1.39%, #2514 164.6. 190.1. 210.3nm, Zeta £.1z5 A H—-15.38, —9.43.
-10.96 mV. mPEG,,,-PLAG-M-LYC ¥ & - #) 4k & % LYC 49 EE % %, k% mPEG,-PLA,-M-LYC, =# &k
P 2R K AR L3 KR 3 57>9Z>13Z; mPEG,5-PLAy-M-LYC £ =R ¥ #22R B Zeta ©AZ283HE
"A, HAERLMRIT. LYC RAERRBATFHALMNE LYC Batd &, =AKKY, mPEG,;-PLA-M-
LYC #9 % LYC ERRHBHAMF 72h BB E 5 FHRG, 9HH 4235% (pH6.8) #= 60.82% (pH7.4) ; =4
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Abstract: By applying three different block ratios of polyethylene glycol monomethyl ether-polylactic acid (mPEG-PLA)
copolymers as carriers, the lycopene micelles (M-LYC) were created by emulsification-solvent evaporation method. The
content of each isomer of lycopene (LYC) in M-LYC was determined by high performance liquid chromatography (HPLC),
and the encapsulation rate (EE) and drug loading capacity (DL) of micelles were calculated. To screen the mPEG-PLA
copolymers for the ideal block ratio of encapsulating LYC, the particle size and zeta potential were evaluated using a
dynamic light scattering nano-particle size analyzer, and the in vitro release of M-LYC in different release media was
assessed using dialysis method. The results showed that the EE of Total LYC in mPEG,-PLA;,-M-LYC, mPEG,,-PLA-
M-LYC, and mPEG,,-PLA ;;-M-LYC were 65.04%, 71.73% and 23.62%, respectively, with DL of 3.96%, 4.43% and
1.39%, particle sizes of 164.6, 190.1 and 210.3 nm, and zeta potential of —15.38, —9.43 and —10.96 mV, respectively. The
EE of each isomer and Total-LYC in mPEG,,-PLA,)-M-LYC was the highest, followed by mPEG,s-PLA;,-M-LYC. The
order of encapsulation rate of each cis-isomer in the three micelles was 5Z>97>13Z. The mPEG,5-PLA,,-M-LYC had the
smallest particle size and the largest absolute value of zeta potential among the three micelles, indicating that it had the best
stability. The release of LYC in LYC feedstock was not detected in different release media. Among the three micelles, the
mPEG,5-PLA;-M-LYC had the highest cumulative release percentage of Total LYC within 72 h in different release media,
with 42.35% (pH6.8) and 60.82% (pH7.4), respectively. The cumulative release percentages of all three micelles in the
pH7.4 release medium were higher than those in the pH6.8 condition, and the cumulative release percentages of all-trans
lycopene (All-E) were slightly higher than those of Total LYC within 72 h. 5Z had the higher cumulative release
percentages than All-E after 72 h, with no initial release. In conclusion, the mPEG,5-PLA,, has a better effect on the
encapsulation of LYC than other copolymers. The M-LYC prepared with its carrier has the smallest particle size, the largest
absolute zeta potential, the best stability and the highest cumulative release percentage of 72 h Total LYC among the three
micelles, which is a promising polymeric carrier material for encapsulating LYC and is expected to improve the in vivo

bioavailability of fat-soluble nutrients.
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T+ LYC &H 2 ANiufnig, S a2
JUAAT AR, T SBR[ BRASI 2 11 3= 2 A AR LR
2 (AN-BE) FECRAMAR(5Z . 92, 132, 15Z 55,
LYC 7 [ 2R Fvp 32258 D 4 e A BRIAEAE, i AR L
LU SCHER S I AG FIP, LYC e thiR 2, 55
e S IR FRE R SRR IR AT S
FIFAR N, JE— 252 F] LY C 7 5 AR AR R AR S )
FHEE, s 2 8 TR R RIBR I . AifFaTaRmA, ¥
LYC W FR AR, nTEBH R3S LYC 7KEE
P FRE PR AR N

RE YA EFE W R AW /Kb H 4
B U BT RS 45— PR 2R 740, Hoisi
TR PIAZ AT DA M R 244, B m s MR 2 oK s
P, SRAKASE TR I SR N E B 24558 53T A b A
Bk, B £ R F k- TR FLR (mPEG-PLA)
SE—FPEA RIS W SE TR &, Ho
PEG R BEICEE . JOHIBE, nIAA R0 aE K s feiA
P, FOHERE AR B T 38 B R 25 ) Ry
AR AT PLA R BEREMEAR, Rl ZEMREArE, ZEA A it
Ry AR FIK, ASTERPNEFNY, R4k mPEG-

PLA %) 7z FIVERI s e 4R, EunasE! il g il
Z-mPEG-PLA G WK, 5 8 HARSMNRE AT N,
K ERIE] B A 25 3R A e o BRI B 40 v IRk, A
S Z-mPEG-PLA TG WA T A Bz 22 1 Bk
e, g T HAYAMHE . mPEG-PLA AR BE4H AL,
LU AIARXS 53 BTt AN [A], FEXT AP 0T it B4 48
PEAE A RV, BN b ik 8 A3 19 BE Eb 5] mPEG-
PLA fu#k LYC, "] DABE A3 FHH K RN AE 9 R
BE . KT I, AT DA =R R B L FIE mPEG-
PLA( mPEG,5-PLA,,. mPEG,,,-PLA,,. mPEG,,-
PLA g) MUK, LIRS HETR IR 2 R 50k, &2
LR (M-LYC), Hei=Fl M-LYCH LYC 455344
RpER 2 AR ORIAET Zeta HaA . [RIFHIIGE M-
LYC H1 LYC J5CBRHE pH1.2. pH6.8. pH7.4 51 F 4%
SRR BB B 4R, Tt £ L] mPEG-PLA
A, IS LY C KM e A R
1 #MR5RE%E
1.1 MRS5S
4= [z =0 LYC X B8 i ($tt5: 039M4100V, 4ii &

99.5%) Sigma 2\ F]; T H A (Ll 64.88%)

AR S 5 55 R B 4l 1K ; mPEG,5-PLA¢. mPEG,,-
PLAgy. mPEG,-PLA g, S0 E A Sk sl
GG RGBEIE IR Z5I A BRAE]; AR 4
TREHIMAR(PEG-0A,) Vg IEMN AR A TR
Hl; ONE . HAELRCT BelE @igali, By Tl E
PR T G LA T BRA F s P ke 5
iR S KRR AL T A R Al &AL
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REETCE R R RABRAF; & T e B#Ek
TRHE L F A PR Al oK 2k EZ5HE A F
FIARAT; K OB REET SR T AR
] TGN AR R Y S 43 ali; K 2818K.

LC-16 =8t i (B Y A B 2
MZ5FN LabSolutions A3 TAERS) TR (TRIH)
H BR 2\ 7] ; YMC Carotenoid S-5(4.6 mmx250 mm,
5 um) ik HZR YMC 22 BSA-124S #ld 1
KV 2R R A ER AL S A FR 2 7] 5 90Plus
PALS Zeta HLA SCRLBEAFHTA 38 FEAG & 5 S04
FRONE]; XHF-DY BUEESAAS TR = 2B Rt
YA BRSNS W) RE-52B i@§E 28 kA iRk
A ES) s ZWF-200D OB EIRIR 4 FIER IR
SRR A R H; TG16B EE.LHL Ehik
TSRS PR A F] .

1.2 EWHE

1.2.1 M-LYC #Jfil4s M-LYC FIHI £ AEAS T BILH
Z RIS R SEA LRSI 43 HIFREL mPEG ,5-
PLA,. mPEG,,,-PLA,,. mPEG, ,-PLA ¢, % 50 mg,
I LYC 5L 5 mg, SR GBEIE 5 me,
BT 1 mL &AW LRI 2 mL Jo/K kD, [REsk55-51)
JIA 0.7 mL Jo/K LB, £ A 9 mL ZEi8/K, A&
FEFYIHL 13000 r/min FLAL 1 min, W FZ L = HEF;
ZERANLHT, AE 35 °C A T sk 28 KRS A YL,
28 0.22 pm L SFLUE L IE, 73 mPEG,s-PLA, M-
LYC. mPEG, -PLAy-M-LYC. mPEG,,,-PLA -
M-LYC,

1.2.2 LYC &M &3 &% M-LYC H1 LYC
FI LR FIZR 2 E T

1.2.2.1 g (3% 4E: YMC Carotenoid S-5
(4.6 mmx>250 mm, 5 pm); WA A: ZHE, B: FHIERL
T RL ik SRS YR : i AH B #E S min N
0% N ZE 40%, 5~15 min H 40% EINZE 50%, 15~
25 min fH 50% HEANZE 60%, 25~35 min Y 60% 1%
Iz 65%, 35~40 min i 65% /02 0%, 40~45 min
1R 0% A7Z8; Wk : 1 mL/min; #5903 1< : 472 nmy;
PDA #a Ul 25 G5 W 2 70 [l : 200~800 nm; % -
20 pL; #43: 30 °C.

1.2.2.2 HFEEWEMER LYC b4

KEEFRE A X LY C XS 1 mg, A =& Bei
fRIFEZRE 10 mL, 3257, BIfE4a = L LY C T 18 i
W o KB W — i 1 4 ) 3 LY C X I S i 2
W, BT 10 mL tR AR, FAPIERN 2, Fe ik
U IA 0.52,1.04 1,73, 2.08. 3.46 F16.93 ug/mL
Fy 4 /=0 LY C X B SIS R, il HPLC M, LX)
HESh MR BE AR AL AR (X, pg/mL), LA TR S DA Ak b
(y), 15 FFRAHELZE y=14518x+1370.5(R?>=0.9991) .,
1.2.2.3 LYC JFUEHIL 9 BCHl RS 8 FREL LY C
JEEL 5 mg, FH =S Eelsfif, 452 10 mL. K=K

B 3R ¥R 100 pL, # T 10 mL FS 2 H5H,
PIERREZE, 7E 13000 r/min 254 F B0 15 min, BIF5
1.2.2.4 M-LYC HEHRAAECH] R mEE1.2.17 30
T M-LYC ¥ 100 pL, BT 10 mL £ a2,
A1 mL =S BE s o PRew LA BUESCR il LY C,
JHRBEREZS, 7E 13000 r/min 5T 5.0 15 min Bi75,
1.2.2.5 LYC BN M-LYC 1 LYC 45 S8 )
ZHESCHR [18—19] MY J7 1%, L LYC J5E & M-LYC
EEE HPLC EHEEES A4 300~550 nm 45F
AE X3 g 4 K GRE L, X LY C & SR etk
L9, A A I AR I I 4 (360~362 nm) S i
R AT I8 1 A T W WA (472 nm 2545 ) WG Y Lk
{H, B Q 1H . HI 4 rpde 8 B i (8] | R AE IR SO 047
Fe Q HAE T A A
1.2.2.6 LYC JER M M-LYC H LYC & 5458
2 = NI U AN || e o = Rt Wi T EA - O ey
i, SR G E A — 0T LY C &= S A AR 1
0, K AR S B BISA Total LYC F 2 s
M-LYC 45 Ffa A 35 2 F 2 24 5 i 350 43Sl 4
A1) (23R M-LYC W48 54914 f Total LYC
MR (EE ) fligkzh & (DL) .

EE(%):%XIOO 2 (D

DL(%):I\MT‘xloo = (2)

2 M SRS AR 45 SHAAAER Total LYC
)3 M, il i AR I okl p 8 45 SR Ak
Total LYC i¥t; M, il il F i A iy 24 pr gt |
LYC JFRL A R G BEE R R
1.2.3 FBEHLREBARAL L Zeta FEOLAIINE SR
BTG AIKIAR 53 AT A 7 T LT 2R A )~
Ypkide . Z25r8EEE(PDD) A Zeta HEA, I 5E IR A
25 C.,

1.2.4 LYC 5B M-LYC 1 LYC FYAY NEgilEE
1.2.4.1 ARFERELABIAIBCH] a7 0.1% PEG-OA,
1 pH6.8 22 this Wi i e il - 422 B [ 24 i ) (2020
RO Y Pd il pH6.8 A9 PBS L2 vhi#i . HX 250 uL PEG-
OA,, T 250 mL & &, J] pH6.8 i) PBS ZZnf
WOEZE, 2145 M. b4 0.1% PEG-OA, 1) pH7.4 2%
PR Y B #22 BE o L 24 8 ) (2020 b)) P S T
pH7.4 B4 PBS ZZ vh % . HX 250 uL PEG-OA,, & T
250 mL &&=, J pH7.4 B9 PBS Z2 R E 2, £
L1455 e 0.1% PEG-OA, 11 pH1.2 ¥ Be il .
Fe HE R E 25 3 ) (2020 RO Bl pHI.2 19 PBS 2%
. HX 250 uL PEG-OA,, BT 250 mL I,
JH pH1.2 %) PBS ZZ#PREZS, #5175

1.2.42 LYC JFCEHHE WM BECH] BRI LYC Fok
4 mg, KRG IHEMITESR 2 10 mL, #5145
1.2.4.3 JHTBHBUEME 4 LYC PrfEph 2k
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Hil o R 12227 iR, B S350k 0.17,
0.35.0.52,0.69, 1.04. 1.73 ng/mL Fy4=)2 =L LYC Xf
SRR, B HPLC e, RAXS HE St B S i Al b
(x, pg/mL), AET U AL AR (y) , 75 B AR il £k
y=15342x+465.53(R*=0.9997) .

1.2.4.4 M-LYC ¥ LYC FERSNERBEIE 4351
A 2% B EL = Fh mPEG-PLA B4 %}l #& ) M-LYC(R]
mPEG,5-PLA,,-M-LYC, mPEG,,,-PLA,,-M-LYC,
mPEG, ,-PLA-M-LYC) Hl LYC JE Rl il % WK 25
1 mL FEABHEZ(MWCO: 8000~14000 Da) 7, F-
F 10 mL BEHLA 5, #E 37 °C, 100 r/min 254 FiF
AT RETR S5 . 43T 0.5. 2.4, 6. 8. 24, 48,
72 h, B 1 mL BB, [RIERb 58 1 mL 37 °C fifk
PSR 5T, FHPI BRI T B ORAR e 58—
5%, 76 13000 r/min 554 F B0 15 min, #%“1.2.2”
TrERE IR A B LYC & SR & 5,
FHA2 A ) IR TR ) SREVREICE
C,Vo+(C +C,+C3+---+C,.) )XV y

100
GV,

Q.(%) =

X 3

b Q, MES n ANHUFE AT LYC 19 BRERE I
H51%; Cy S LYC WIWIIRMRE; C,, S n ADHURE A
Bf LYC BYHCEE; Vo AR BARL VR R R UR:
ALV, S M-LYC IARF,
1.3 HIEAIE

SCBGHEA TN AE A5, 4 R SR R R v 2
(X+SD) . ffif] Excel 2019, Origin 2021 %% {2
BEATIRIFE 24, iE ik IBM SPSS Statistics 27 #EAT%K
YA B, K Duncan MEHATSHIT2ZE R ELER .
2 RS9
2.1 LYC E5MIAEIEENEN M-LYC # Total LYC
& EE #1 DL &
2.1.1 LYC F5FRm2s] MR LY C XFHE N,
LYC JFUEHFT M-LYC 14 HPLC &% & (& 1. & 2 #
Bl 3) RIS (0 e R AR Y 300~500 nm
JCIEE, X LYC S-SR T2 4 5. B HPLC
£ [ e B AY PU-IgeHE BR HH UG A 44 oA aL b .
dig. mE 1 ATLIEH, a. b, c. d PIPNIERDGREEILE
WS 400~550 nm X B (g 5 42 /7 U 41 #E Xt
BESOETEIE (B 4(5)) FEAAHTR], HAFNE A TE 472 nm
ZeA BT Il I B 0K, HLAE 472 nm
ZEA A Besm g (8] 2 R 3 0% c iOGIS RS IE 4
(S)AHIE], SR ¢ 4R LYC; B 4(1)(2)(4)
AAYAE 472 nmZAEA IR T “ LS IEIE i = ik
I, HAE 360~362 nm 4bY4A5 — B b Y FRAE 2 A
W, ARYE SCHR [22] BT 12E W BRI LY C; G it
A EIE a. b, d B9 Q {EH43)°4 0.53, 0.22, 0.10,
53cukRiE 132, 92, 52 /9 Q {H (0.5, 0.2, 0.11) 3k
AR ZREEEI N Q HAH AT LIS HPLC

S E A a, b, c. d ISR LYC S A4 132,
9Z . All-E. 5Z Hy{aisis,

100 - AlL-E %
7.5 1
5.0
-
<
g 25
-2.5 : : , :
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At 1] (min)

Bl 1 AR LYC %S HPLC i
Fig.1 HPLC spectrum of all-trans LYC control
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2.1.2 M-LYC 1 LYC &HEM LYC 1 EE F1 DL
148 EE Fl DL 2PNk R B 35CR— X B 19
HEFEER, AT LA R PR R 2 —, Tk SaE Y

mPEG-PLA Bz Lb), 43 5ansk 1. 3% 2. 3% 3 i,
TE=Fh AR 4550 M-LYC 4% LYC SRk & &
EE fl DL 2275k . — i, PLA %47 FHkR
S R LYCP, I, mPEG,,,-PLAy,-M-LYC A

SR Total-LYC 19 EE 3T mPEG,5-PLA (-
M-LYC. {HEFSR R, YA 1< PLA %0 mPEG, 4
PLA -M-LYC Y5524 K Total-LYC flPRAHR
%(23.62% ), HIFFE ad K i PLA #5AH K S HAR
22, By KA RAETIUTRE, 16 AL IR R g a3 551k
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# 1 mPEGys-PLA;-M-LYC H & A5 it Fl Total-LYC {34 K 224 i (X +SD, n=3)
Table 1 Content of each isomer in mPEG,5-PLA,,-M-LYC and Total-LYC encapsulation rate and drug loading capacity

(X +SD, n=3)
137 97 All-E 57 Total Z Total-LYC
M-LYCH % (ng/mL) 10.26+0.11 4.75+0.05 206.50+1.60 13.40+0.17 28.41+0.11 234.91+1.71
AR (%) 50.08+0.41 60.71+0.62 64.89:+0.91 85.30+1.14 67.09+1.04 65.04+0.79
2 (%) 0.2120.05 0.09+0.02 3.41£0.27 0.24+0.03 0.550.09 3.96£0.16

%2 mPEG,,-PLAG-M-LYC H 45 AR & it il Total-LYC {34 K 4824 it (X £ SD, n=3)
Table 2 Content of each isomer in mPEG,,-PLA,-M-LYC and Total-LYC encapsulation rate and drug loading capacity

(X £SD, n=3)
132 97 All-E 57 Total Z Total-LYC
M-LYCH % 2 (ug/mL) 11.38+0.28 5.05+0.07 238.30-+0.80 14.15+0.18 30.58+0.53 268.88+0.52
(%) 57.79+0.19 65.78+0.92 72.22+1.40 89.76+0.63 69.08+1.26 71.73+0.62
(%) 0.24+0.02 0.10+0.01 3.85+0.16 0.260.05 0.58+0.08 4.43£0.25

UEBRPY . ZEG APICRIY EE 1 DL {H, ¥68¢ mPEG,s- LR, 546, 42 =FhIH T, 13Z i 28 1 ik,
PLA,,. mPEG, ,-PLAy, fE L4 LY CE AL 144 B XA RER T 13Z eFe BEhs/N, 5 Kk SeAn Ak,

S
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# 3 mPEG,;-PLA4-M-LYC % A& &

2l Total-LYC fu %}z #2455 (X + SD, n=3)

Table 3 Content of each isomer in mPEG,-PLA 4,-M-LYC and Total-LYC encapsulation rate and drug loading capacity

(X +SD, n=3)
132 97 All-E 57 Total Z Total-LYC
M-LYCH & (ug/mL) 5.74+0.27 4.04+0.22 64.88+1.07 9.28+0.20 18.99+1.01 83.87+1.23
AR (%) 29.15+0.26 53.16+0.52 20.97+1.45 54.38+0.83 36.04+0.73 23.62+0.61
HE (%) 0.10+0.01 0.07+0.01 1.13+0.17 0.14+0.02 0.29+0.04 1.39+0.10

WA A AR T B A T S Ak, 3t B R
IX, Knockaert 25 th & Bl E — IR BE T 13Z 195+
FAFAYRR A T LI A AR T e . AT
AT 13Z, 9Z T B AE T i N A G R AR A%
1k, X R R 9Z M F AL T EL A RE B T 132,
WA T 9Z AR T 132, 5Z E UL
M LYC Hhancfase =S A AR, 28 = Fh s 52
P4, 3 3R 28 o T A S AR, B2 %8 5 T Total-LYC.
2.2 EMMLARBRRANZER Zeta BALSHT
SCHRFRIES Jig o 43 A R NS i Jiss ok A%
P4 FE B S AL, AR ) 3 BB N R AR IR /N . —F
R R4 . PDI. Zeta ANV AEINZE 4 i, v LG
H 4y T /N mPEG,5-PLA,-M-LYC F7A% /)N
(164.63 nm), 73 T-Hf K mPEG, ,-PLA 4-M-LYC
FAPRIAE R R (210.33 nm), IZE5 5 SCHRIRIEPS —35.
=P PDI PR LT 0.17, Ui B =Fh IR SOk 42
SR LUEEE T, I Zeta HLS IR HE R, SR
B2 (Al HE R PR R, BAS B 2L, IR RS E Y,
mPEG,5-PLA;-M-LYC HJ Zeta i, 37 28 %] {H fix K
(15.38 mV), BiBHIHAE = Fh I o b il

FK a4 =R ARIAL, PDI, Zeta B/ {E (X £SD, n=3)
Table 4 Particle size, PDI, and Zeta potential values of the
three micelles (X +SD, n=3)

mMPEG,;-PLA -

. mPEG,,,-PLAy- mPEG,,-PLA -
BER AT M-LYC Ml-lﬁyc " Ml-lfiYc "
Hif% (nm) 164.63+1.03¢ 190.05+1.45" 210.33+0.26°

PDI 0.148+0.025% 0.167+0.006° 0.13340.003°

ZetaH 7 (mV)  —15.38+0.20° —-9.4340.12° -10.96+0.13°

TE: FFTANRNG FRERR 22 57 .35 (P<0.05), 5[]

2.3 LYC Rl M-LYC & LYC BYFINERUENE

F AR ZE R SRS MRS IR AT IEAH G
T, AYEELL 0.1% PEG-OA, HUANE pH(1.2, 6.8, 7.4)
N E MBI, %625 LY C JFoRHI M-LYC F1 LYC
FRS NREA T4 o

SLEGLE R R (K] 5), LYC JFORHEA RIRS A 5
B ARKIN ] LYC B ok, R =2k LYC
FIRRHS P EAR SR, FEAR PRI BT AR AP AR i s
T TAPAS s B IR Y a4 M-LYC £ 0.1%
PEG-OA, 4 pH1.2 B, Rz LYC 455
A, 3 A RN AT 5 LY C ZEBR A R b AN Fa
SR B OC, X ARG AENY iSRS . TES
0.1% PEG-OA, 1 pH6.8 Fl pH7.4 [BIB 1, LYC

JEURE A =F M-LYC " Total LYC HHESN SRR TE
SR ILE S(DFI(2) o ZERBI/RTER 0.1% PEG-0A,
B PR B A B, 72 h BRI S SR b R
mPEG,-PLA,,-M-LYC, 43 % & 42.35%( pH6.8) .
60.82%(pH7.4), X2 H T/ &M mPEG BT
ESEARE, RIS mPEG,s MR L &4 mPEG,,
PSR SE K PR BE 58R, 7K 43F 50 55 i3 AR FREY, it
sh, HokiAe B /IN(164.63 nm), AENS 5K 4> T4 ik 78
4%, PRI AT DAGE 33 KR LB R 22 i 254t . {BAE
] 24 h, Total LYC SRFUBR & 43 3R B v B E1 R
mPEG, ,-PLA,-M-LYC, 43 5l J& 19.13%( pH6.8) .
22.92%(pH7.4), X fe5H: EE Fll DL f&AK. X4
YRR S B, F ST 2 o i Ak il 2%,
R FK 5 KRS AL, AR A B i
o, XS 2G W EE G R, SE AR PRl R kB
Musumeci P4 W& 3 S A 35 08 2 S B W E W 0GR
BB PR . T Fedss pH7.4 il pH6.8 2514 K=
B M-LYC 7£ 72 h (1) SERUBCE 53R 28, pH7.4 2%
P N BRI 45T pH6.8, KB pH7.4 %414
TEAFT LYC BRI T EZ5H) (2020 ) HFER
RELIPIFERCRIRFI A 0.5 h ARSI AT 40%1,
& 51 F1(2) AT, =Fh M-LYC A Total LYC 7E
% 0.1% PEG-OA,ARIA pH AYRBEHLA- 1 0.5 h B
TR & 45 e 4.30%, 5/NT 40%, 7560 AR
HERILSE, BEH =Fh M-LYC BRI IFAET RN .

TET 0.1% PEG-OA, ) pH6.8 Fl pH7.4 RN
B, =Ff M-LYC #1 LYC 4= 5Z iRy 2
BB E R W E 5(3)~(6) . 13Z Fl 9Z TEREAT
HrEARR Y, SXAT RE S S LB R R ALS) R SR
fBB520 . FE 0.1% PEG-OA, Y W Ff RS il £ 5t
All-E 72 h BB H 43 3 Lk Total LYC B& &
mPEG,5-PLA,-M-LYC . mPEG, ,-PLAy-M-LYC
5Z £ 24 h J5 A ERA BT 2], 1 mPEG, | 4-
PLA ¢-M-LYC 1 5Z 7¥ 48 h J5 A e R bk
K 2, i3 ml BESR i T 52 7RISR R B SRR, IR
2R R i i ARG, SFEUNES AR, AN, 5Z
HESRBUKME, 7TRES S EAM L PLA #2032l
B RGBTt 72 h J5, 5Z TE PR
A B SRRSO E 43R = T ALE, iX Al B
B T #A 418 mPEG-PLA 7£ 72 h J5 B 455051k,
5Z WEARAEIB A HAZ O I b, e LA 1 5K
R, 2R i R M AR R HH S B Y, [R] Rt ] fi
5 All-E #4791 52 Fo,
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= 20 A = 20
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K5 5 0.1% PEG-OA, (AR IR Bk = M-LYC Jz LYC JFURHP LYC SRR B (X £ SD, n=3)

Fig.5 In vitro release of LYC isomers from three M-LYC and LYC feedstocks in different release media containing 0.1% PEG-OA,
(X+SD, n=3)

#5 % 0.1%PEG-OA, BARBAFih = M-LYC & LYC JFoklH LYC A4k 72 h B E 47% (X SD, n=3)

Table 5 Cumulative 72 h release percentages of LYC isomers from three M-LYC and LYC feedstocks in different release media
containing 0.1% PEG-OA, (X = SD, n=3)

mPEG, ,-PLA 4-M-LYC(%)

pH LYCFh& mPEG,5-PLA;-M-LYC(%) mPEG, ,-PLA-M-LYC(%)
Total LYC 42.35+0.64° 39.22+0.58" 27.34+0.52°
6.8 All-E 42.61£1.67° 40.83+1.62° 28.20+1.10°
57 80.53+1.62° 73.18+1.16° 49.21+1.67°
Total LYC 60.82+1.01° 51.66+0.33° 31.83+1.01¢
7.4 All-E 62.07+1.45° 52.30+0.41° 33.22+1.05¢
57 84.07+1.12° 94.20+1.05° 58.64+1.82¢
3 WThit5E4ie REARUPT 1225 A, SR RE . Aveyard
3.1 it SE ) BT 9 s B A 45 (0 A A I T2 T T 3R 1Y

AWTFER T FUAC-T R Rk il A e o, el
MR GRS HAR P E B A BTR20H, mPEG-
PLA BEJE M-LYC HY4RMAA4 R}, SCRTAE S A & 551
FUEFIE A . B TEUR P e s HE T A2, A

O/W BIFLIRAFAE D) T BREEM 3 2 Fa e A, 18
TR 5 52 s TR0 -+ e SRR R M el BH B8 542
AT PR /b ik — W IR AL 82 )5 nl A 34 Bs 1k 2R
Bt o PIHASHT T I B0 B P e 7 B FL AR R
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SRR LARCR, IR FLIR AR T

RSB ARXT 53T RN | SB/BKEE B LY
151 K¢ M-LYC £5 A4 5 3 A0k it AH B AR S5
F AT =D M-LYC A5 SR AR i A 58 fr
AN[A); Al —2Z A A5 B0 M-LY C 45 S AR £ 3t
Fb AT 255, DO TAER A R TP L AR L
SER R ATHEME LYC KR S 5 23045 A 14
PR e A 22 S HAR B R KNI 52>97>
13Z, YuZsP 23 LYC 5 F &4 S Mfik, B
e LYC WM SAaAA, 52 e 132 F1 97 HA FH
PR M, AN S & A S A AL

LYC J&—Fh s BEm K P 5, 3T B
o, PR AT R A R ARLT A RARARE st
& LYC JFURHS M-LYC BIRSINREE, IE e o
AT AR LY C MRS, AT T HA 2R 4
LYC AR HEE, iX 5 Zhao %5 (O WF5EAHAT o
[F] skt 2 BRARAARAA L AR X 4T KN L /K
By bl g 452 LY C B9 BEIL, Sunoqrot 451301 fifi
JH MPEG-PLA, . MPEGg-PLA, o F#RAHI#5Hi
J2 R, 253 R IR S o EAT W AN [R] R
SR A SCERRIE, 76 AANFE mPEG-PLA A #EMAfy
R TEE NS, PLA S8 B2 LL Bl in 25 REAR A K 3%
EIBIIGERET, ik, P A ab i B LIRS
72 LYC X T° LYC ¥ B BRAE 0 L5 2 6 HE
T, AEEBA M-LYC J5, % Ly shd . aas
T A BRI, BT R MU s B 4 B g B e,
PIHEARSZBGI 2 T M-LY C FEARHN B W B . I
5T (pH1.2, pH6.8. pH7.4) MRS B & . 45
RIS =Ff M-LYC 1 pH7.4 3858 B 508, Rl
WRIAE pHL.2 S50 RO h AR LYC, 3X
i85 LYC e IR IE S N AR Sy e A oG,
AV T M-LYC il i 1% il 751 LA 3k G Howk B
TR .
32 it

DL = FhAS [A] ix BE L A9 mPEG-PLA 3L Y M
MM RN T M-LYC, I X T s RH 45 S AR
A PR T R FORG s R AE AT T ST, Hoh
mPEG ,-PLA,-M-LYC 4574914 Total-LYC 11
EE % & (71.73%) , H:¥ 2y mPEG,5-PLA;-M-LYC
(65.04%), —F B Hp 5 i 2 S A AR A 35t 53R R/ NI
J¥$4)°h 5Z2>97>13Z; mPEG,5-PLA,-M-LYC Ktz
/IN164.63 nm) H. Zeta HANLEXHERI(—15.38 mV ).
LYC JFURHEARIRE A 5T By AAS I R, — A
JEEARAE pH7.4 BEA T i) R BURE A R 80
pH6.8, H mPEG,s-PLA,,-M-LYC /9y Total LYC f£
AINFREA B 72 h RV E 4 R e — R
e R4 ST HHLL 2R (AL-E) 72 h BB 0%
kb Total LYC W55, SZ TEWIEHIORERL, £84d 72 h )5
BRI 53T All-E. mPEG,5-PLA-M-LYC
FEILH R A CRFAR S MR ICREE, ST 2R
Ji A — 2L g AR R
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