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Abstract: Objective To prepare rosmarinic acid-loaded metal-organic framework nanoparticles by solvent method and investigate
its properties in vitro. Methods Single factor test was used to prepare blank ZIF-8 nanoparticles, and hyaluronic acid-modified
rosmarinic acid nanoparticles (RZH) were optimized and prepared through orthogonal experiments. The RZH was characterized by
Fourier transform infrared spectroscopy and thermogravimetric analysis. The in vitro drug release behavior of the drug loading system
was investigated by dialysis. The nanoparticles were subjected to in vitro antioxidant exploration and hemolysis test. Results ZIF-8
nanoparticles were prepared by selecting zinc acetate as the zinc source and 10 min as the optimal reaction time through prescription

and process screening. And orthogonal experiments were conducted to screen the optimal drug amount, the ratio of drug to carrier, and
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the ratio of hyaluronic acid, and to prepare rosmarinic acid-loaded RZH nanoparticles. RZH was successfully prepared by characterization

of the appearance morphology, infrared spectrum and thermogravimetric analysis. The particle size of RZH was (190.1 £+ 28.0) nm,
and the ¢ potential was (—18.6 + 0.8) mV. The encapsulation efficiency and drug loading were (90.75 + 1.53)% and (39.47 + 1.22)%,

respectively. RZH nanoparticles exhibited a slow drug release effect under physiological conditions of pH 7.4, with a cumulative release

rate exceeding 60% at 48 h, demonstrating a certain sustained release behavior. Moreover, RZH showed a concentration-dependent

scavenging ability on DPPH with about 97%. Hyaluronic acid-modified RZH showed the lowest hemolysis and had good blood

compatibility. Conclusion The rosmarinic acid-loaded metal-organic framework nanoparticles were successfully prepared through

the prescription and process screening. The nanoparticles have high drug loading rate, slow drug release behavior, antioxidant capacity

and blood compatibility, which provides a new idea for the medical application of rosmarinic acid.

Key words: rosmarinic acid; metal-organic framework; nanoparticles; hyaluronic acid; Fourier transform infrared spectrum analysis;

thermogravimetric analysis; drug testing behavior in vitro

HRIEFRR (rosmarinic acid, RA) & —Ff ik ik
FEHYI 7 BB RN BRI PUEA ], R
W BA R PR AERN, {H B ARk AR IR
M FZ O ARNOKIER, s>, HEE SIS
AN, PRI T HAR TS M B 25i6is R4t
(drug delivery system, DDS) 7EXE 2591 FEAL M
i DRAPIRSENE . R T AR 2507 AR
WA R T RA R E AR b, GEANL
‘HZEMAEL (metal organic frameworks, MOFs) & —
I < B < R A L R A E e I oz B
AL R =42 AL R G, S LSRR
tt, MOFs HAHE 2 H ol gt HRR
% AR B v b LR AR A A A, AR AR
BL AEARIER SRR & AE 5 B A2 IR S
RN L A R BT SOMIN. FH VR 00Ye A K s - 28
(zeolitic imidazolate frameworks, ZIFs) /& MOFs 1]
— PGSR, B B N R BRIk
SEATAEAE T R WA KIS B 288 (ZIF-8)
7& ZIFs MRtk s BARERME R —25, B Zn>* M
2-FHE K e A o), B BOK Y B3R AR I S Y
PAaENE, I R Z AL MBRBUR I, fEZ5 )%
TR THD e LM T R A i 50

ARSI VT TRk R I 2 B A LA RN
KAL (RA/ZIF-8, RZ), FEAEGNKRLR [ A 12 B 5
2 (hyaluromic acid, HA), #ll#&INREMLGIKNL, &
W BIR B AME RES 1R = RA/ZIF-8 RS EME,
1M H AT 5 RAE AL R I ) 010 1% 44 324K (cluster
of differentiation 44, CD44) 55181, S 3= 2 H]
PEREY, SRk F R IPIRAER . AL 5
PR 3R B SORNE AR BG e ik 1 i LAL T, FEXTaN
KBLHAT TARIMERAE, RIEFRRN 2 HIT K
AR HIBE R 7 2% .

1 (UEEHR
1.1 ¥

B13-3 AU AefE i e i i eas,  BIEE R
XA IRA T AX224ZH/E BUHL T3 Hr K7, B2
Wriwds (Rl FARRAF; Centrifuge 5920R A5 L
Ml, 78 Eppendorf A 7]; KQ5200DV B4 /5
BEvEds, BB AENEERAR; Zetasizer
Nano ZS BIGARLFE /3BT, TEE SR 3 A R
/NH]; Freezone AR T ML, £E Labconco 2
]; Nexus 870 HU & LI AR 21 ST, £ 8
JHXERAF]; UV-2550 B AT WA e T, H
A B A A PR A 7 s DHG-9050A 7Y e #0135 X
TrAE, Bl ERAERHIEA R A A TGA/1100SF
BB T, I AR B 2 £ 5 Sul510 BY
P T 2HMEE (SEM), HAHIL AT ; Spectra
Max M2 RIfFR1L, 3E[E Molecular Devices A &
1.2 k5

WIEEEE, fitS 12405571, FESE=97%,
BARRL T AR R A IRAR] CBREE. &k
BELOREREE. BERR AVER. BEERE AN, SALEN.
A, EAERMLERRA R A 2-F Hukm,
FHBTA I HATIA R A E s E RN, AHX 4
FIREN 45000, 5 1201240944, HEELA YR
AR PR 2 7]
2 FAEEHR
2.1 ZIF-8 = AYERAIRIA T T ZiFik
2.1.1  ZIF-8 = HAYKRIIH & 1% RABRNE
H14% ZIF-8 25 FA4KRilo, YERAFRKEL 0.1 mmol 4¥
£h, BCHIRL 2 mL KIS, IR 6 mL %A 0.5
mmol 2-FF BRI 7K 5, 12 000 r/min $iE4F: 10
min. FFIREEWLL 15 000 r/min &L (BO45
15.5cm) 10min, F25 Bif, 7Kk 3 IRBR 7RI



* 6614

PER 2025498 B56% 188  Chinese Traditional and Herbal Drugs 2025 September Vol. 56 No. 18

A, T 240 FARB A AEAG KR, BN ZIF-8
SELP S T8

2.1.2  BEEMTEE /0 FREL 0.1 mmol Y LBREE
BRI EE . SALEEIE N EEIR, (RRr HAL S AR,
1) 4% AN TR A JR I 9 KR o A A8 B 1 AR 3 21 b
(Fourier transform infrared, FTIR) YGHEAAEI &G
W TR, IR BN 4 000~400 cm .
FTIR 545 R 1 Frs, 3127 em ! AL FIHRHIER
Wl Jg T F b C-H 4Rz, 2 926 cm! Ak
(FIREAE IR IS e J8 T kM3 b C-H I 4R 3l g, 1
IHJET 2-HISEBKI) 2 621 em™ AR N-H-H S5
AT 1 840 e Ab 1) N-H R BN BEA i ow i,
XK 3 FhAS [ EFIRIY W] N & i ZIF-8 9K

zes@soy YTy
ZIF-8 [(CH3C0O0),Zn]

4000 3000 2 000 1000
viem™!
1 FRESHES R ZIF-8 KA FTIR
Fig.1 FTIR of ZIF-8 nanoparticles with different zinc

sources

K H 2h 256 HU (dynamic light scattering, DLS )
EWE T A REEIR KR RLAE . 2 0 BUR SL
(polymer dispersity index, PDI) il ¢ AL, 455840
1R « AR B A ERR I G0 KRL IR 29 800
nm, 1l CRREFEAEE N ERIE G U ZIF-8 Rift
¥ITE 100 nm A7, (HA2 ORREENEERA 48K
¥ PDUERUD, s Anda B E A, H 3 FhoAS [E] 4 ]
e YPRRL ¢ HATITE 12~29 mV. HUESE LR
R, HlERARE— ) ZIF-8 49Kk .

2.1.3 M EIEE  PAGR I BT AR 1) S EREE
BRI, TEBURBIIES 5. 10, 20, 40, 60 43EEL

®1 TEFERAR ZIF-8 PRAATRIE. PDIFI § AL
(Xts,n=3)
Table 1 Partical size, PDI and { potential of ZIF-8
nanoparticles synthesized with different zinc sources
(X+s,n=3)

1 mL SRV, F 25 817K BRI E 25 N ) )
Fife. PDI AN ¢ HAZ, GRik U B [al. i 2
SERVTLAE RS )X ZIF-8 7% A 9K (1 kL
TR, DL OTREF N ERIR T & U ZIF-8 20K
RORLAES—, B8 150nm 747, R AisE. 454
PDI Al ¢ HLAZ, 23 10 min ) ZIF-8 44K ki) PDI
B/ B ¢ Rz, ISR 10 min Dy B
1] o
*2 AEIRYES] & ZIF-8 HRAIAIRIAZ. PDI AN § BRAL
(Xxs,n=3)
Table 2 Partical size, PDI and { potential of ZIF-8

nanoparticles at different prepared times (X + s, n =3)

t/min Hi4%/mm PDI ¢ HA7/mV
5 180.7+4.4 0.224+0.020 121+13
10 152.5+0.8 0.142+0.013 29.1+0.9
20 156.0+£2.7 0.188+0.015 11.8+1.7
40 162.3+0.6 0.172+0.028 13.1+12
60 168.6+3.7 0.239+0.022 26.9+0.3

EEUR $i4%/nm PDI ¢ B/ mV

ZIF-8 [(CH3CO0)2Zn] 105.9£3.8 0.060+0.002 27.9+0.7
ZIF-8 (ZnSO4) 830.5£18.5 0.259+0.015 13.1%£0.7
ZIF-8 (ZnCl) 103.2+2.4 0.1431£0.029 22.4+0.8

2.2 ERAREAIEH RA/ZIF-8 (RZ) 49K¥ (RZH)
B

YRR B e R i E LR, 29 AR EE R B
TR SCR R AR 2%, BHARAELES
M, —H P EMRLERZG MOF I ZiMkaE. 1%
EIhRe RasetE, R IEWI IO EE S .
BETE 28 A GRRL 46 RO TS 36 R B Ak, il it
KH 3 E 3 KT IIEAS IR Witk AL
WLGE kR, AL RZH AL TT A T2 IER RS
WAt R R KA 3 3. % SE6Bos HEAT#) 2 #r
RTT 22507, W2 R WIK/N OB T 8 RN (R 2556
WA RMLIREE . WIEACRIGSE R (3. 4) 7]
DA 5 85 DRI 3K G Kb 28k 24 5 (9 52 oK/ IS Ay
A>B>C, HPBLZG RGN I E LR MR K,
375 B R () 3 = LU e /)N o RZH AL D7 T2
N ABLCo, BIRIEATL N 0.05 mmol, KIEFRRE
ZIF-8 JRE LN 1 1 2, IR R A T & 50 BN 10%.
2.3 HERRIRYFRIE
231 APEAME  MWE IR &SRR
JG ) ZIF-8. RZ Fl RZH #9KHL A2 K i
Ak, GRMWE 2 iR, ZIF-8 9Kk £BUA R
MR, MINAHREERE RZ 9Kk 2PN A
WA, {ERMEWEHRRG, RZH 2O NS E
¥k, H ZIF-8. RZ. RZH 9Kkt feds) )it 76t
TE/K I+ o
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*3 EXHRERITES
Table 3 Design and results of orthogonal test

F5 A/mmol B C/% D(RE) HHE/%
1 003(1) 1:1() 5() 1) 40.33£0.59
2 003(1) 1:2(2) 10(2) ?2) 40.72£0.68
3 003(1) 1:33) 15(3) 3) 37.04£0.51
4  005Q2) 1:1(1) 10(2) 3) 41.28+0.34
5 00512 1:22) 15(3) 1) 39.99+0.17
6 00512 1:3(3) 5@ 2) 39.10+0.46
7 0073 1:1(1) 15(3) 2) 36.48+2.45
8 0073 1:212) 5() 3) 38.1610.62
9 0073 1:33) 102 1) 37.04£0.19

Ki 118.09 118.09 117.59 117.36
K> 12037 118.87 119.04 116.30
Kz 111.68 113.18 113.51 116.48
R 8.69 5.69 5.53 1.06
F4 AHESH
Table 4 Analysis of variance

PRV (RETIIM CEE B7 Pl Bt

A 13.533 6 2 6.766 8 63.097 1 P<<0.05

B 6.343 6 2 3.1718 29.5755 P<<0.05

C 5.481 1 2 2.740 5 25.5542 P<<0.05

D (iR %) 02145 2 0.1072 1.0000

=g
B G
T
ZIF-8 RZ RZH
2 ZIF-8. RZ M RZH KA HGRHIE ORI BOBRRAE

FaISNRRL S E
Fig.2 Morphology of ZIF-8, RZ and RZH water

dispersions before centrifugation, after centrifugation and

freeze-drying
it SEM Xf RZH HIFESEEAT RALE, F40Khi
X BB I TR R, GRS R A /4

2, DL, 7E 3 KV i B N WSk
RIS S A . SR 3 fox, RZH ZILHIER
%, 5 ZIF-8 brifERIZEIE+ IR IESA P82 R
HENMIXAE 1 TAE ZIF-8 (15 B A2 I N IRIE A IR
AL 3E 5 3 W o R e B VXA F R 45 2R

~
...........

3.0kV 6.7mm x15.0k SE(M)

3 RZH#J SEM
Fig.3 SEM image of RZH

232 fifg. PDI 5 ¢ Hif:  FREUEE ZIF-8. RZ
A RZH 73 #2585k, B 10 min 70
5, 3 RINGE B % g KR KL A . PDI A ¢ H
B, R 5. RZ 8 ZIF-8 25 YK BRI I,
H ¢ A hEAe b, REIEIE A IR L 1133 ZIF
i, B RS S (1 RZH 5 RZ 90Kk A2
I b S I I LA e S e TN S
BORARHE Ko T3 W s R e 07 mb ey EL e g HELPR
MITE RZ @KL b, WA EYIREHE I ¢ B
B PTREAR

£S5 TREGKKAREZ. PDIFM BN (X+s,n=3)

Table 5 Particle sizes, PDI and  potentials of different

nanoparticles (X £ s, n=3)

il $ifE/mm PDI ¢ LA /mV
ZIF-8 10574144  0.14240.013 27.9+0.7
RZ 16424260  028640.022  —13.7+1.5
RZH 190.1+28.0  0.263+0.029  —18.6+038

R RFELE T RZH kiR & ¢ A B FRE T,
HE 3RS, 45RINE 6 Fin. ZEV BB
J&, RZH WIRIARTE 7d HEH B4k, IE] RZH B
A R sk LR A e . R, RZH 1 ¢
HAZTE 7 d WA ISR 5l , kB R A TR
R E .

2.3.3  EEFMIEZGE N E

(1) RIEFRARMEMZERIL2E]: KL &
RIEEFRRET pH 5.0 MR sz bl (PBS) H,
FCHIER 1 mg/mL (FRIE RIS, 4 CEGIRAFT
F o @ik A T T K 200~500 nm 434
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6 RZH 7 7d ARIRIER CBAELER
Table 6 Change of particle size and ¢ potential of RZH in
7d

#d  kifemm  CHAL/mMV | #d  Rif/mm  { HEAL/mMmV

1 1892+£59 -183+08| 5 192.1£7.0 —-19.5+0.6
2 182.8%+7.1 -17.5+04| 6 191.6+9.6 —17.9+1.0
3 192.7+27 -192+1.0| 7 195.8+6.1 —19.1+0.3
4 198.6+6.7 —18.110.1

UV-Vis B3, i 5E s KR 285, 4 1 mg/mL
RIE B TR BHR 7 MRS 5~25 png/mL 1) R 51 i &
IRFEIRT. B UV-Vis 5 115 R e KRS
KR A R o 2R )RR AR A R VAR TROG B (4D
B, DARRIEA BGOSR FE AR bR (XD, 4
EAPATR (YD, JEATEANE R 53 7 FF 2 A v it
2. BEIREREFRE MK E 4 B
TN, RIEFFRRTE 325 nm AbH B R ERAMRL, ik
325 nm AR K X RIEFR T EIRE S 4 {Hi
FTERMERN 00T, BRI LM mIE RN Y=38.47
X+0.014, R2=0.999 4, & F R P RKEFIRTE 5.00~
25.00 pg/mL ZRPEX R R ITS

—a— 500 pgmL™!
——  5.56 pg'mL™!

6.25 ng'mL™!
——  7.14 pgmL™!

8.33 pgmL™!
—+— 10.00 pgmL™!
—— 12.50 pg'mL™!
—— 16.70 pg'mL™"
25.00 pg-mL™!

250 300 350 400 450
A/nm

B4 TEREREHREFERDIRAEIMNRYE
Fig. 4 Ultraviolet absorption spectra of rosmarinic acid

solutions of different mass concentrations

(2) QERMPL RN E: K CEN
SE B 245 AN KRE P s 2 R 24 ] RS RN 3 4k RZ
A RZH T3, NN pHS.0 ] PBS e i e /e ik
FE4 0.5 mg/mL (FFIIVEW, BiHE 48 h 5L, L
IENE A, A IR RGBT A
M2 & .

A E =AY R R IEF R E2RIEF R A&

F 2 B = ARG KR ek I R 2 K T

RZ YRR IR 2 = A AE R /308 (40.86+
2.38) %A1 (89.44+1.68) %, £:3% Wi FR & H 1511

J& » RZH AR bi 1 E 25 S AL 3R 53 51N (39.47+
1.22) %AF1 (90.75+1.53) %, %] 2 BH KR &
S ALEIPSIRIESEY RO

2.3.4 FTIR EAE HU&E ZIF-8. RZ fl RZH 42K
ki, FH3RA FTIR B0l 5 Frs, 2917 em™! i
[PARFAER Sy RZH % B i G H C-H A 4adR
BNE; 1613 cm ' AL HIRFIER IS 6N RZH H g B i
T R B P R shig . JE I b Lk, RZH 13
TR W IR Re % 15 3% B IR AN RZ 1) R ST W AH )
H, XU I B R B AE RZ GKRIER T,
T R AT U PRI % 1] R 5 B R s T A

RW
T M

4 OIOO I 3 OIOO I 2 600 ' 1 OIOO
viem™
&5 ERARER. RZ 71 RZH & FTIR &
Fig. 5 FTIR of hyaluronic acid, RZ and RZH

23.5 HESPRIME HUER ZIF-8. RZ Ml RZH
YRR TR IR TR AT A E I, R IR R
I 25~700 C, FHEHEZN 20 C/min. 45540
Bl 6 i, ZIF-8 2 FAYKRLAE 400 CRIMNARAR T
BRI FAF, 400 CJa ZIF-8 B HLAD AR Pk
IrfE, 600 CfimEfa TR, HENE ZIF-8
C RN AIE A EE . 78 200 "CZ 1T, RZH 7 ik
FEEL RZ BEER, AIUCHRZEMTE RZH GKRR TH
% W R R 43 i S 8 ; 200~400 °C, RZ F1 RZH Jiii
TIH A T R TE PRI b (1 R F R (1) 4

100
ZIF-8
. 807
S RZH
Ey
& 604
i RZ
H-[‘_:’
40
20 A
100 300 500 700
7/C

Bl 6 EFAREE. RZ 1 RZH A E S Hrihsk
Fig. 6 Thermogravimetric analysis curves of hyaluronic
acid, RZ and RZH
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RS2 . Kk, 5 RZ Ml RZH ML, ZIF-8 BA
U B RESE 1, AR B RRIE B BRANZ BH T R 1 %K
3| ZIF-8 gAKRifk R,
2.4  PRINERLSELE

KHAENTIEN RZH GOk AT RN AT N
8. ¥ 5 mg 1) RZH #1708 T pH 7.4 1) PBS
ZZrP, BT (37.020.5) ClHEEIRZ IR 100
r/min %37 48 h BEGYIRTVERE . £E &I A] 5
AVIURE 1.5 mL, BORE 5 SZRIRM 708 6 [R]44 A7 1) PBS
B HIRE RSN 2mLEP &, B0 g, @it
UV-vis 1ERRIE TR e K IWRSCR A A W s RO 2
SEGE R 3 IR, RZH I RZBVREHCE (0 MRPEA
THE, IFeflBmuth 4 .

0u=(VeX " CiA-VoCo)m smsm
Ve FEUREARR, Vo RN BURMRAN, Ci A5 i RHURER R
TSR R IR, Co N n WHURER B R
R EIRBE, m wnsn9 RZH 2RI 75 98 1) 7R B

RZH KRR SRl 2 il 7 Fror o WIGR Y
B BRI, X AT Re R GKRLANE 4 A
BESMAME N R . BEfE, 0%
TEOE R HIRGE, 48 h B RZH 49K H 1) EARE
FHILF] 60% LA I, K&K EA —E 1%
B . LA ESEREI, RZH 90K fT I REWS BRI
oy 2R B BRI, SRS RIS I 2 R
B SRR .
2.5 SMaELEE

BAFEFEWRE (0. 50, 100, 150, 200, 250
ng/mL) [ RZH 5 DPPH ZE#¥W (200 pg/mL)
AR 1 2 1R G o BEJS I E AN R T RAE 517
nm ZEHEANEOGEE, PAIFAG X DPPH SRR AE /] -
SCERE A 3R, Il T E kg A A R

80
60

40

RIRERE Y

20

0 0 20 30 4 50
t/h
7 RZH PRKFINGIRERHIL (X£5,n=3)
Fig.7 In vitro drug release curve of RZH nanoparticles
(X+s,n=3)

#5, P<0.05 REGiH#EMEEER,

RZH KR A G R 8 FISR 7 Fim . &5
RZEW RZH X DPPH F B H &Rk B AR M 1S
BRAEH1. FUEIKEE AN 250 ng/mL i), DPPH &R
FiLF] 97%LA ., HAE 10min P, ASE R EREK
RZH %I DPPH {ERRZFIHERIGEK, R T RZH
[ PR A P A A R

100 4 . .
80 1
S
60 1
&
s
E 40 1
A _
—=— 50 pgmL™!
—=— 100 pg'mL™!
201 —4+— 150 pg'mL™!

—v— 200 pg'mL™!
—+— 250 pg-mL™!

0 10 20 30 40 50 60
t/min

8 A [ERfET DPPH BN HIZFE#LZ% (n=3)
Fig. 8 Kinetic curves of DPPH scavenging at different
time (n = 3)
®7 BREKET RZH 7£ 60 min 3 DPPH HUERRIE M
(X+xs,n=3)

Table 7 DPPH scavenging activity of RZH at various
concentrations in 60 min ( X + s, n =3)
B/  DPPHIEMRZ/ | FiEikEE/ DPPH i&kR%/

(ng'mL™") % (ng'mL™") %
50 35.487%0.799¢ 200 96.896+1.202%
100 71.873+1.041°¢ 250 97.492+1.061%
150 91.872+1.378°

AT B AR - B R 22 ik 31 0.05 K £ 8. 9 7.
Different letters in peer data indicate a significant difference of 0.05;

same as tables 8 and 9.

2.6 AR

¥ ZIF-8 .RZ HI RZH 43 54> 8 4E pH 7.4 (1] PBS
AT BRI 2 mg/mL, A HURS,
ZEECH 300 pL, BT 1.5mL o8&, A 325
ul PBS J&%41, HION 625 uL ZLA0RRR, 320
RAJE, T 37 CKBIEE 2 ho KL 3 000
r/min B (B4 155 cm) 10 min. H sl E
FIBEWRAE 540 nm B FH) A {H. PBS FIEE K
53 AR A B kSt SRR B e X B . AN [ o R VR FE 1)
RZH ¥ MR KRR L, ¥ i R AR A 5. s
WET 3Kk, iy 2 ik G 2 A 3 2
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., P<0.05 [URGIHF L EE ER . B
Bhn% 8. 9 filisn. ZIF-8. RZ F1 RZH 5 M ZL4H
LR MRS BN 7.00% 2.87%F1 1.72%, 7] Wikik
FIRFE AR IR UG RZH GKR0i I %6 0 2%
Ao 7E 640 pg/ul M i EIRE T, RZH RILH
1R 2.66% I M2, & B AT ML B A 22 4k .
VA MR = (40— Apes)/(Aw— ApBs)
Ans Apss Aw 3 REREM (ZIF-8. RZ. RZH). PBS fl1#
ErK
£8 BEFIERAMDERL

Table 8 Hemolysis of each preparation group

FE i WL /% FE i W ILE/%
H:0 100.000+1.549* | RZ 2.873+0.259°
PBS 0.000¢ RZH 1.984+0.658°
ZIF-8 7.007+0.205°

*9 AERERE RZH BEMER

Table 9 Hemolysis of RZH in different concentrations

T T R T
(ng'mL™) (ng'mL™)
160 0.10640.097¢ 480 1.660+0.130
240 0.46340.092¢ 560 2.44140.278
320 0.59240.320¢ 640 2.656+0.256"
400 0.89140.058¢
3 Wie

AL T R e IR I A S A ) vh o) B AR B ) —
P2 ay, BABERPUEL. PiR. il
V) DU ARG ARG SR U214, SR, BRI
A 5 5 DR 2R B IR IR A R ) S FH 2 BRUST, ghKobin
T HIRIE TR 24 RAESE R IR AR VE . Ao PEAN
BIT RS T A TR RS0, AR Tk
ZIF-8 EJEANEEE, 8 g pe 2 MR A2 a5 i 1%k
R EAR RZH 9KHL, BRI At 5], Rl
WA T, AARERE, R4 pH EIE A A
BB, BA RFMPUELRE J1 A0 i AH
e, Ak, T ZIF-8 (IRIEEIRI%IE RBLE,
ZIRINFZ) 40%, 1T ORI ¥ g 5 8 A o3 R 70RD
R 2 EURYPREARDS) . X Rl 2 53] BEYR T MOF 1)
Z FLAA LR TR 25 s R B 6 0 FERE 24T
N7 TH , Garcia-Melero 25115 B PLGA NE A
RIEFRIRE 4 h WLFEARIE, 1 RZH 1£ 48 h
WL T 60%/E 452590, RILH R UT RIS
DRIt ZIF-8 W Tl & Bk iE A IR 1 s R 4, H
BB BN SR

bt B2 R I AL T2 RN W R, B A
% WEIEAR IR g FEAR HARE 22 oo i 25 R AR
NEEZG . Bl ST R, AEE
H R IR B L SR R SRR IR A
PR FRARE o A R L, BT 45 (IR IR A RGN K 2
WG RS, S ENIRIEEER I 25 T A AN PR
PSR ARl R

Rl R FIAAEH ) FRITAEA BT R
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