s E R BT SERBILITHTIER ISSN 0258-3283

RCCSERE iy AR AT (RERRIATILEERE) SRIRHAT B
EE (2232 ) (CA)BRHEAT CREZEARBTI(GERR)) KRBT CNIERIRATG
WJICHEFR SN0 148 B3R & SR IR EA T (PEZARPHGE TN EIEE) SKFEHT

t
i
il

CHEMICAL REAGENTS

2024F7H HF46%557H

] < EusAariAERAS :
,g Bz%E Sinopharm Chemfa}IReagent Cof\Ltd. ,f?ﬂ ((Mi‘u’tﬁ_ll))
2 M TINA G EI E2Z=25T
GJ,’) ~— —=?f : 7

L'ON 9¥°IOA

vzoz Ainp

ISSN 0258-3283 hEAHMALETIILEES &
07
“ W g HE SRS
EAERALFLFERAT Eh
1702587525245 SEREU AR ERERA T




‘. O o =
v

r Gk
Qb O e
ﬂééﬁ LU L

nnnnnnnnnnn

— - y N

E - —
E

J—

..............................................

il W, - BRI S b A
| il : AR T EHA

PERRZ AT EEHMCITHATIGE

RCCSER Bz F ARHATY (RERHXEATI R ) - FHAT
EE(EF 308 )(CA) W RARTY (FREZF AT GEERR)MREIF
WICIHEF 20045 Lok & SR REA T (REZFARTIG ST IR ) KRR

thit: EERHAEBXKFEH8SToS#107E  HBiIE:  (010) 58321793, (010) 58321153
HIEMLE: https://hxs]. cbpt. cnki. net E-mail: webmaster@chinareagent. com. cn



w5 M
Tk
s
@j %]
;'2 % Al
TEPAE T [
7R TR | D SRR REREE
R e | EBEE
SRS @
a2 B A |
¥ 7
»
[
% 4
7
)
21

I -9 K
UL REABEE | %\ ﬁ&
grEmr | 2|

Bl gog~
S



5 8

(2Rl e+ XM BEAL, 4624 RSP AEAL 250 A
RORBHIRTHT, BRI E BB B R 5Tk 3h3s, K HES)
TERERATIR R ERPRRRIIRES, (A m&F
FER ARG, BREBEZERMT, XA RRAFET ™%
AR ENR R, FOHARRRAE. BB
CAE 22T 391 e oA B B A 22 3T U R AT R 7 1 Bl
AR Z —, ATE GG TR TN RIEM T RAFTERR S &
FERAAR MEALLINES, X3 7 780 RRBEEALZEERK
- RS RFIBE TR R H

b aITI45EZ bR, (G RenlsRRIHE 45 B4 L 48,
4 s B B AL 2 BT SUS ) T BT R R e % . 45 L
KR T20R MR CE, 47H. SHFHAR, HP7HlkxT13
FOCE, AW REMSZAAWER Tifettel. BAEREREIR.
FonEHEL. A SR W EYR ShaMEmE 2 AN OUR, HFRE T
H HT BT TR Sk s, 2 ek 1 BB AL 270047 ML 1K B 3B
e JI AR R 77 o

HESIBIEH IR, TSI W kill. ShfERRSLER E, (b
ARG R 4R S DL™ L [ 70 T XS, N HESH IR AT i Bl 38 S d
TR ATR . fEIL, BATRODBEHAIRIL IR (AR kg
RIFARE . THRFAE TR K, BARE—FER 2
BATHIR >R MWk 5 ) R 2R B L ASe 2 55 B 108 (b5
WA 145 BB, AR R 5 SCRBRT 7 &RATA Brar
THIZN f1. IR, FATE BRI ELRFR LK EEMA (Rt
Y GEATS, FkRHES) I E Rk .

(A2 A Guds e
20244E7H




1979 £ 4 AEIFI - AT
F46%5 FTH

H & 390 2

2024 F£7 B 15 HH kR

FERM
EhEBEAM

H AR # I
i HE

B B 4% A5
B & B &
ITERELT
#® Mt
E - mail
ZEESR
i %

E M iT 7 4k
BB EIT

A Tl B 2
Hh AT A 2

| 25 £ AT A~ 1R A5 BR 2 )
Jent EAKT S WA PR A

A2 ) e

A6 T PEIR X KA 8 5
6 S22 107 =

100050

010-58321793  010-58321723
010-58321153

https ://hxsj.cbpt.cnki.net

webmaster@ chinareagent.com.cn

EEE
fop

JEHRHE BN A BR 2 7
R R TR

Ml A AR 2-444
] 25 b i )

o ] [ B P 5 52 5 4 A
AR H

FE MU M591

ISSN 0258-3283

CN 11-2135/TQ

R LR BT
20170008 5

40. 00 Jo/7

<t 3 X &

HUAXUE SHIJI

480. 00 JT/4F

= /N
S FERIE R G YIE W R P BT e
......... WK, 3 R R RREE KA, EEX (1)
12 BT K 208 B BT 5
........................... RN, A IR R, 38 (11)
R S A € 1% - B Ik P AR B H O AT ST - eeee -
.............................. BiEA MEW FE LR (20)
HLAL S i 2 B LB S ARE SIS - evvveenenns
.................. B BARSY S A ¥ T EEE T (29)
3D FTERSE FRMH A BE I 1 B il 48 AR AR W B2 2z v iy

E\ZJEH ................................. FTEE, BAFE,EE(38)

YR E Y B 2 T3+ P R S R v

- REH,EWW REHE FTT, PHE,2ET(59)



PR T AR E & A AL R B T -

........................... BHEB FERER HFERRE(66)

BB BRI A5 AT R IO GEERE oo

"""""" T NER,FEEALEE LEFT,FE(T5)

LKA RN A AL 2 AT AT B A 7 T e

........................ IR, R, R, G mue T (85)

T AR AR TBRED TR -eoereeeer

------ AR A A, R AW 2R (91)

2 | F SR I e SRR e SR B A~ S BRI ST oo

........................... ’E‘#L%’,—Pﬁﬁﬁ, ‘g’fé},iﬂ&%i* (100)

AR IR VRGN K 8 R STk Y IBE TE R -oveeeeeee

------ FAE AR RRERBHE TR ET RIT(108)

# JHTRIE R A

CAesAaGa ) A 48 (iR L) -

45 JERE 515 (i) -

(AR ) W) 2023 ARBE“ PR F5183C7 “ P F5 13 7 Wk 45 2R (R A6 1) -

2025 4FE( A 1GR) W RIETT S (e A L) -

(ERFDN FERBEHRES

B o bRESE B ESE
A Rkt

* £ E 2
BlEFE 2207 T NI

BlEH (LHENT)
TratE #HE FERRK R
WEKE KRG By &R
WET  RkIE

& E (EHENF)
WAL HPRH AR B0 A%
fir MEBEEDE WIE R WIERR
MR AR B O 44k
B BET FEE B
PUNL I G SR E 7 A/
¥ M Al ResE Ak
WwEM B & O ERE EEER
£ o ERMA EREE EEMN
EHEN OB OH ORAR SR
LTS € S5 S I S
SRERT dkark RS

(A% Xk BRE BEY)

rh RO 0T

RCCSE HE #0022 AR 1)

S (A3 ) (CA) W3 1)

WICT tH FL5E 00 g 4 i 15 R J50 )
A A AL T E R

i A TR ) S B T

CrE 2RI T OGRS ) e 23 1)

2 AR 235V B 2 ) ke Y5 1)

(UEAF)EFRELXS



Vol.46,No.7 HUAXUE SHI1JI July 15,2024
( CHEMICAL REAGENTS)

CONTENTS

Recent Advances of Molecularly Imprinted Polymers in Mycotoxin Detection «««+t«s+ssssesseessrustturtunntititiinititen.
"""""""""""""""" YANG Xiang-long ,MAO Jin" ,CHENG Ling,YU Li ,ZHANG Liang-xiao ,ZHANG Qi ,LI Pei-wu" (1)
Study on the Nano-drug Delivery System and Anti-tumor Mechanism of Artemisinin and lts Derivatives = «-eeoeeeeeeeneeeeeeeennns
..................................................................... HU Xiao-xian , ZHAO Yu,WANG Yun ,XU Xiao ,HAN Chao™ (11)
Research Progress on Supercritical Fluid Chromatography-Mass Spectrometry and Its Applications — =+eeseeerserereemeeeiaiiein,
........................................................................... GE Yun-cheng ,SHANG Yu-han,YIN Lei* ,MA Qiang” (20)
Recent Progress in the Determination of Common Illegal Food Additives by Electrochemical Analysis ««:coeeeeeereeeeeieieiin.
................................................... FENG Lv-nan, YING Yi-tong , CHAI Ya-ting ,SHI Dan,WANG Zheng-jun" (29)
Design and Preparation of 3D Printed Chitosan Hydrogels and Its Application in Biomedicine «««+ecrerereeeeeeeinieiniiiiiinn.
................................................................................................ LEI Xiu-sue ,LV Yong-le, WANG Lei" (38)
Application and Prospects of Nanomaterials in the Treatment of Compound Contaminated Soil «+eeeeeeeerereneeeiiiiaiiaiin.
............................................. LIU Yu-ying ,WEI Xiao-he ,HE Jian-rong ,MIAO Xin-yu" ,OUYANG Shao-hu" (50)
Research Progress on Chemical Components and Pharmacological Activities of Zanthoxylum avicennae (Lam.) DC. «eceveveeees
""""""""""""""""""" OU Chu-yin ,WANG Li-na ,ZHANG Xiao ,XIAO Xue" ,LI Sha-sha,YAN Shi-kai,JIN Hui-zi"* (59)
Research Progress on Prelithiation Strategies for Stable Metal Lithium Powder in Lithium-ion Batteries —«eceeceeeeeeeeeeeeieens
............................................................... JING Ruo-ying ,HOU Guo-lin,YANG Jing-yu,RONG Jun-feng” (66)
Advances of Analytical Technologies for Studying in Vivo Fate of Polymeric Micelles —«+eeeveeerereeeeeniininiii.
""""""""""""""""""""""""" YU Lu-yao ,LIU Mei-chen ,GUO Ying-xia,YOU Jian-song ,SHI Mei-yun"™ ,YIN Lei" (75)
Accelerating the Development of New Quality Productivity in the Chemical Reagent Industry through Digital Transformation ------
.................................................................. WANG Gang ,WANG Feng-cheng ,GU Qi, LI Shi-yi,GU Xuan" (85)
Progress in Development of Gas Reference Materials Based on Dynamic Gas Mixing Technology «--e-sevrereeeeemenniienainnnn.
"""""""""""""""""""""""" HAN Zhongjie ,LIU Yi-ling ,HAO Jing-kun ,XIE Cong-hui LI Xiu-li , WANG De-fa" (91)
Research Progress on Direct Chemical Conversion Technology of Waste Polyolefin Plastics Depolymerization —««+eceeeeeeeeeeeeees
.................................................................. HUANG Li-zhi ,DUAN Bai-chao ,CAO Zhong , WANG Lu-hui” ( 100)
Research Progress on Stearic Acid-Modified Nano-Delivery Systems for Drug Delivery ««-eceeeeeeeeeemieneiieiiiii.,

--------------------------- PI Yu-ting ,XU Shan-gen ,LUAN Qing-shuang , ZHANG Qi-hong ,YU Tian-fei" ,ZHAO Kai" (108)

Sponsor: China Association for Instrumental Analysis Honorary Editor-in-Chief. WANG Kui
Sinopharm Chemical Reagent Co., Ltd. BOp i bt :
Beijing Guohua Jingshi Consulting Co., Ltd. Editor-in-Chief: HE Hui

Editor and Publisher; Chemical Reagents Editorial Board Phone: (010)58321793
(F2,Building No.6, Yard 8, Taiping Street, Website ; https : //hxsj.cbpt.cnki.net

Xicheng District, Beijing, China 100050 ) L :
Overseas Distributor: China International Books Trading Corporation Subscription:: Local Post Offices
P.0O.Box 399, Beijing, China( Code No.M591) Costal Distribution Code .2-444



26 46 B4 7 W fb22i85%  CHEMICAL REAGENTS https : //hxsj.cbpt.cnki.net

SFHNERENEEESZTRNFHNFRIER

AR £ A2 i R pwe? R E K
(LA ERREBE R EYIIIERT a g AT B AL & BT & 2 4 KU T AR 0 ==,
b AV AR AT A ) FE A SRR, e E R AN TR E (AW ER) Wb 2R 430062;
2. bt s = Wk R 430070)

WE. AT RGN & 2R, s R PR ES RGN ik EREE, S THERAEY
(MIPs) BAHRCHE P A5 PO P A2 @ P R O s s AR D R G 0 i A o, B /T T4 A 38, 7R AT 58 25 U0 o
PR AL AT, A6 ELDA B 2R S BN IV 0. B4R T MIPs RYSEAR JEFRANG BT 5, ARG 25 6 IR AR R £
e = b BB B R A S BILER T MIPs ZERE S ATAR R D221 8% i A 2A AR R H A B AR AU 1) o7 FATE 9% i 8 | e
Jo B2 AT Pk T R BRIV TE S JR Ty [, LASYI A MIPs 16 1R R 2R I 40k O A o 4 it 5 %

KR HEEE TR RA Y AU Y22 AL R i fb A LR i AL JR%

HE S S:0657.1 XEFRIREE A XEHRS:0258-3283(2024) 07-0001-10

DOI ; 10.13822/j.cnki.hxsj.2024.0192

Recent Advances of Molecularly Imprinted Polymers in Mycotoxin Detection YANG Xiang-long' , MAO Jin™'*, CHENG
Ling" ,YU Li' , ZHANG Liang-xiao"* , ZHANG Qi'**, LI Pei-wu"'? (1. a.Laboratory of Risk Assessment for Oilseeds Products
(Wuhan) ,Ministry of Agriculture and Rural Affairs,b.Key Laboratory of Detection for Mycotoxins, Ministry of Agriculture and
Rural Affairs,c.National Standard Laboratory for Agricultural Testing, Oil Crops Research Institute of the Chinese Academy of
Agricultural Sciences, Wuhan 430062, China ;2. Hubei Hongshan Laboratory , Wuhan 430070, China)

Abstract : Mycotoxin contaminations bring serious threats to food safety and human health, hence it is important to establish the
sensitive and rapid methods for mycotoxin detection. Molecularly imprinted polymers ( MIPs) possess the advantages of
pre-determined structure , specific recognition,and applicability ,which endow it with great potential in mycotoxin detection.As the
selective separation medium, MIPs can be used for sample pretreatment and sensing analysis. This review outlined the basic
principle and synthetic methods of MIPs,followed by the discussion on recent advances in the application of MIPs toward sample
pretreatment , optical sensing, electrochemical sensing,and piezoelectric sensing. Moreover, the challenges and future directions in
the application of MIPs in mycotoxin detection are also discussed , providing insights for further research and development in this
area.

Key words: mycotoxin; molecularly imprinted polymers; pretreatment; optical sensing; electrochemical sensing; piezoelectric
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Fig.2 Applications of MIPs in mycotoxin detection
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B R—F K F L, F Haris 107 s
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Fig.3 Fluorescence/phosphorescence sensing based

on MIPs
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T B WL TR KW, T 7= A 2 e B A
PAT %I MIP-Mn : ZnS #9867 K £F & Stern-
Volmer J7 2, K % B3k 48 400 mol/L, % A& J&
AAT PAT (%4¢ Sk &, ERG RF3K 2. 02, Rk S
SR 2- R BRI R 6 R BL IR | R | 5-
SR A 1 T s IR PRI L 0,43 ~
6. 50 wmol/L, K HFR A4 0. 32 wmol/L; ZESE SR+
PAT BIIHR ECR N 102. 9% ~127. 2%,

Jayasinghe %2 P e B FH B £ ZBEXF Mn ¢
ZnS HATRE IR, 51 ASEAKNL A 2R 5 DA 3
VISR A TR B | — 20 3R Ry sg 5] |5, 7-—
H A O R B U AR, R I A = 7 T 51
RFLIR A v MIPs W R S Al 2 43 7
E[3E Mn :ZnS BOGAR IS T T o bkl v 2 th 25 65
RIRLI  AFT XTRESCPE KAE 2~20 peg/L B
T N E R RAF, ik R 3.56
mg/ kg, I FERBX RN AFT A9 BR s AR o 5 460
4R 5 HPLC —3, ¢ K (H oM 2. 57,

2.2.3 Mk R IR

FL Ak 2% R I — i DR R b B A D' Sk 1A
WS RE ST B R 2, PN I e 7S T 3 2
ARG s & e LB 32 A0 55 1 R Sk
;AR TR 1 F Ak 2 RO 3 AR, O
F IR BE £ B oK F TS S5 RO IR
b2 R AL A R S RIS E T
AL, T T IR EE W 259 3 BT | S g oy
Br&Eaug >,

g TSR AL A RO AR O LA R R TR
BT, SRIE AR 22 1A BACKS MIPs 1Y) i i £k 5
22 R AR IR 5 R A& e s T
OTA K555 R (FB, ) 1 i 2 B0E & 6  Jr 2.
WA 4a 17K, Wang %0 R 70 BB £1T REG K
AT 31 72 1 3% o FEL AR 2 18T, SR S DA R SR TR M TR R
THREAR, OTA N BEAR 43, 3 4o 3 100 B 30 32 4
B MIPs M 1459 MIP/RuSi/CS/GCE MLk &
JARIRAS . Kl 25 BRI, Y OTA % i&ds
MIPs B[ S AT RuSi FIHLAL 2 OB 5 2
RV 55, 15 5 22 {05 OTA ¥ EEAE 0.1 pg/mL ~
14.76 ng/mL i [l N 22 RO O Pk ¢ &5 Kt PR
0. 027 pg/mL, 7E KA & B IAR [B1R y
95.3% ~99.3%, FfiJ5, kT it — & MIP/
RuSi/CS/GCE R (& , Wang 25" F| Jf] CdTe
T4 5 RuSi Z [H] (4 Re 2 e B AT (5 5 0K, 78
CdTe & 5L/ PBS 28 il rh kA7 HL Ak 27 RO

W, 76 B ARSI 2 1R, 0 ik A R Y L
1.00x107° ~ 11. 13 ng/mL, ¥ 1} R 2 3.0
fo/mL , 75 F R FLIE A Iinds [ 2 85. 1% ~
107.9%.

Zhang %5 WA AR BB B R T 130 T Au
NPs, F ] Au NPs (1) SPR {7 Fl HL A AL 1 34 0
RuSi W RIGIES, R R BN WA # T FB,
(853 B3 W Ak 2 G158 I (18 4b) o FB, B
A KL, BEVE N RuSi HL A2 & 6 1t i v 771 5
I MIPs BT o7 S AR B, Lk 2% B OGR4
b B o e o I e B S el )
0.001~100 ng/mL, Kz H FR A 0. 35 pg/mL, JiiAs ]
WCEH 87. 66% ~ 108. 2% , 1] FH T L KFESH FB,
(AR
2.2.4 SPR {&&

P55 E T IR (SPR) (L B —Fh 3L T SPR
S5O0 11 1R RAOG2AR I A T AR . HpR
Sy L FR v, SPR LKA R i 48 (Au B¢
Ag) RS 4 &R U HE 51 SPR
JEASE I AT I B0 5% . SPR BB AR HAT R A
JEE VR R FH 2 AN R RS A A, 1998 4,
Lai 26 DL H LN IS R M T BB ik 2 i —
LN I R TR SC R, 1 UKl £ MIPs-SPR 1% 8%
i FH TR0 I D] | A Y T BRI 2 5 B T
MIPs-SPR & 8EE A AE B 43 B e 0 S5 46 e Ji 1)
SEml

WNPE 4b 7R, Choi 55 LANLRE A T RE AL IA
WIS R GRS EE R AR T IEE R 4~
6 nm ) ZEN 4>T-ENi 6, #4947 MIPs-SPR 4 )&k
T K ZEN RGN, A i RAUE
FaE LT ARG R 0. 3 ng/g, xR EI R Ky
89% , LML M 0. 3~3 000 ng/mL; %f ZEN K H:
4 FREEFG AU ) BERLR 4 51 1.0 Fi 0. 15~
0.27, BlSS AT 3438 o AR [F) 5 ik S 1 MK 25
Z(DON) (9 MIPs-SPR f£ )86 77 6, 52
FAL, Akgoniilli % B SRR AR 4> F AFB, 53
fE AR N-F LI IE-L- R N AR T R A, 2%
Ji R 8 A6 3R A 2 0 i) 44 K 4 36 T f 2 MITPs
MR B JoRE LR B A SPR 4 8 2 1 449 8 v 4
SEPERG I AFB, Y MIPs-SPR &8 4% , 14251
ENEFE 4R 5.91,L.0D {H K 1. 04 pg/mL, ZPETE
BN 1x107 ~10. 0 pg/mL, TEAEAE KA B bR
ISR K 96. 63% ~ 105. 94% ., A7 34 38 5 48 [
JrEH45 T OTA 8 MIPs-SPR £ 8%88 I T I A6 -
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FEAith | X R AT 9 T 8 1 B #4 S SERS 1 P
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- (L) -RE AR R, H5, 70 FEilk SERS
FEIRHE 12 I B XU R A D 485, Wu
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A 1, 4- M T S WIR W R A2 3K R 38 e R A A
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WIHBES PAT B ESE 4.

N T HE— L H5E SERS SR Zhu 21 BL T
AR HGE A T 3D YK B 45 K ) PAT
53 FEN3lE SERS f&fds . WA 4c s, BELIER
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B ISR SUBE (PDMS) & il FH AR S AL 45 1 B 5]
SEH 3 SR 5 I S T 1 1 A 9 Kok T 5] PDMS FE 51
FM P AL SERS $AAT ; 5 J 38 2o B 3 45010 40 il
1K 4-2AF M E R A 51 A MIPs 1R, A% 2 il &
T 3D GK RG24 H 1 4 T ED b SERS 1% & #%
MIP-ir-Au/PDMS/AAO, % &4 RABE &, LOD
fEH 8. 5x107" mol/L, Z&PEVE IR 5107 ~107°
mol/L; F BV 4f, PAT fin#ds ML # 4 96. 4% ~
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a 5 1200F [
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Fig.4 Electrochemiluminescence ,SPR,
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R, Radi 45" 3 5o B 5 A B[] 24 90 E Il 4
HL R T 7125 T DON 1 MIPs J2, il T 43 FEp
TEHAL AL RS . 24 DON W EIA Al AR | 23
BELAS- i, #2218 [ Fe (CN) 177 B9 S8 AL 52 I,
R AL s BT, BRI 2% 14 T, BT 25 ME
5 DON & BEFE 5~500 ng/ml 10 il P 5 R A 2%
PESZR R R 9 0. 3 ng/mL, 77T b K
FRE Gl A INAR R A 90. 8% ~98.5% , A T
HE— 20 5 e MIPs HEL 4 Ak 3 PE FT AL 5 22K Y 1)
5T R 5 4 TR A oK JBUORE A B8 0 AR
AL SIS R T UK | HL S 238 5 I A K A R
T EEL AR, PR R T B N R B i 4 BT AL
GRS B R, WA Sa FioR, Li &L
DON WA 5T, FI FH Gauss View 5.0 {435
TR E LA 2R A D Re Ak ; SR Ja ok T
BB TEAESRIL ARG KA 6 114 B e P AR 3 1 7
Z MIPs iR il 48 T 40+ BRI TAE I ; 555 DA
BRFAL B A E S BT, 557 T DON 4431 Eili it
A2 AL BRI i, D7 R ARV 0.1~ 70
pwmol/L,LOD {4 0. 07 wmol/L, 7E/NEE K ik
BRI Ky 85. 14% ~ 86. 80% , 5224 fbl, Huang
ST DU R T BE SRR 5 40, LA PAT H
R A3, SR FH L 2R 5 VR TE L 2 -4 44 K R
A 800 5 G AR R i 1Y) 38 Atk P Al % T
T MIPs MRS 4 PAT B> T BNk A fk 2 4%
JRES  FR 28 THEAGK BR824 A1 BB KLY
S HL PR R ) b T R 2 A% R TR 2 A
PAT £ LOD {8 & 0.001 ng/mL, £k 14 75 K
0.002~2 ng/mL,

BR T 5t 4w N oK Uk B AT RS, TR
HUAESL ( MOFs ) AOREGE A 3L bE 3R 1 AR K | FL B %
o R 2R DL R L AR R TR AR A ok
ok 1 T H Ak 27 A% SR B, i 40 Hatamluyi
S5 UTVRI FH 4 A K JBURE 7 2R 89 Cu-MOF 5 &8 2%
A BT A R AR, SRR T R A R
NI PAT i MIPs J22, 2550 ik AR 22 2 i 45
MW 53 F BN Ak 27 AR IR A B R AT i R
PE B RN B RS D 0,001 ~ 70. 0
ng/mL,LOD {4 0.000 7 ng/mL, 7635 1w i)
TbR ECR A 97. 6% ~99. 4% ,

2.3.2 e bR

VAl AR IO A A2 e - JE T TE
PEY) I 0 L e 4P BB R Ak 2 A U i A A
B TER . Str AR — T Ak & T HLfk

SE PR AR A AL SR 5y — i Ao
SRR O S X B RO [ A A R X
HHEA ST/ R mE

43T ER I HL Ak 2 A A o G L e B PR T AN
FEJEIL ] BT MIPs 2 i, 4 I&l 5b ff 7, Mao
ST B ARAR AL B SR AS (CdS/GO)
JEHL LR B TT DL 3R A 5 1 MIPs SRy iR B
I, il % T FB, B 4> F BRI % H Ak 2F AL IR
CdS 5 GO Wy R o7 B VLI, 2 i T8 8+
(5 B A% i, 8 T OB R e R, Y FB, B
MIPs E[JZEV S Ji 3R, Ot L B ARG s e AR S 1F F
RO MK 2255 FB, ¥R EEFE 0.01 ~
1 000 ng/mL i [ P 2 R 4F 2 0C R, Kt R
A 4.7 pg/mL, 7E E K FA WA AE 5 A (4 i As [m1
KA 94.03% ~106. 41% , K AR R A9 7732, AT
WS LL CuO-g-Cy N, | ik 5/ Bk 35 4 55 o 485 R ole
HLFE AT 8 T AFB, FI OTA B4 1Bt
HLAb AR IR

Ik ESEREEF  TE  EATERR A
T P BT O B A AT IR 1 A S T RE A R
Z—. Mao %" 3 i<t 1% 59 il Bh vk 3K ol ik S AR Ak
A& (GO) KA A& MAT A, B IR AL 4 5
(CsPbBr, ) i S8 AN #, JE i CsPbBr,/rGO
YUK, A GO Y22 J2 AR e R 4 A
WERTE T CsPbBr, T+ S MFE M ;CsPhBr, 5
vGO REHF O B VAL, o T 64 8 1 1 o i 4%
By YGSR T G HL M N BE Sy, E— 2P 45 A MIPs fE
SR BT, A8 FE 1 41 3 O H b 2 A SR
AFBI Fl OTA B9 £ 3 BR 23 50 24 0.72 1 0. 67
pe/mL; ZEAE A FE 5 A IR [ R 92. 0% ~
109. 4%,
2.4 LT MIPs (91 HL A R

JE HE AR TR — 2R3 R 5O 1) F & X
LA AR IRES . A 0 R R4 Al 4
JRR A i TR AP (QCMY) J2: s R AR e X e
(AT 5, A R R R Anie T R
WSEAE &, T2 T 8 1 40 0 55 19 A 4% J%
T

T 3SR QCM X BB s PE U R
I1, EAZAZ A BT 4 4K UKL ( Au NPs) B L
FMEFL, MIPs 1Y S e PEPES QCM 1Y & RS A
WG Je e AL TS %2 JOTA Fl AFB, iU HHL
FEIEHKEIN s, AN 5¢ Fis, Fang R PN
EA L6 Au NPs 842 A FLAR ( CMK-3) 2 1
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FIARE® R MIP 2, il # T A 3D 43+ B il
QCM HIFAZ I A9 R B A B 2 . % AL AR
REE R R, M H Rl 1.8x107
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U EFXFAR = fh o AFB, 15 5%, Gu %0 Au
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TE QCM 1Y Au HLMR I, SR J5 78 L3R 1 DL R A1k
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INAZ TR BN AR AE SCBRAE S ) AFB, B R
A, 7525 T COF-Au NPs & & MOEHS 5 b 32
TR, IZ AL s 22T AFB, A RO S, &
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EATA BRI 90%
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and piezoelectric sensing based on MIPs
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Study on the Nano-drug Delivery System and Anti-tumor Mechanism of Artemisinin and Its Derivatives HU Xiao-xian,
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Abstract : Artemisinin is a sesquiterpene lactone isolated from Artemisia annua L.,family Asteraceae, with remarkable biological
activities such as malaria interception, anti-inflammatory and anti-tumor.However, it has the disadvantages such as low solubility,
poor bioavailability, and unstable structure. Thus, artemisinin derivatives such as artemether, artesunate, and dihydroartemisinin
have been developed to overcome the above shortcomings.At present,the anti-tumor activity of artemisinin and its derivatives has
received widespread attention,and in-depth studies have been carried out on their mechanism of action, scientifically explaining
their anticancer specificity and efficiency.In addition,to improve the bioavailability of artemisinin and its derivatives, a series of
nano-drug delivery systems have been designed to precisely target the tumor sites and enhance their therapeutic efficacy.In this
regard , the anti-tumor mechanisms of artemisinin and its derivatives as well as novel nanoformulations were summarized , aiming to
provide support for further research and new drug development based on artemisinin.
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nanoformulations
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Research Progress on Supercritical Fluid Chromatography-Mass Spectrometry and Its Applications GE Yun-cheng'”,
SHANG Yu-han' YIN Lei** ,MA Qiang*'(1.Chinese Academy of Inspection and Quarantine, Beijing 100176, China;2.School of
Chemical Engineering,Ocean and Life Sciences,Dalian University of Technology,Panjin 124221, China)

Abstract ; Supercritical fluid chromatography ( SFC) is renowned for its high-speed and efficient separations, as well as its
environmentally-friendly analytical methods. The advancement of modern instrumentation has reignited interest in SFC. The
combination of separation by supercritical fluid chromatography and detection by mass spectrometry enables the analysis of trace
compounds in complex samples with high selectivity and sensitivity in a short period of time.The applications of supercritical fluid
chromatography-mass spectrometry (SFC-MS) are on the rise and its employment across various fields is rapidly expanding.The
article delved into SFC-MS research over the past decade,with a particular focus on fields such as food science, environmental
studies , pharmacology ,and medicine ,and analyzed its potential for future development.
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RWHACAETS SFC-MS Fy 15 G B 5 g3zt
TEML , A SCXF BRAT HY SFC-MS BX FH £ R 17
THAIEA , &3 TIE T4 SFC i MS B A
Sk T B RN E RS 2 DL R AR AT

1 SFC-MS BEA#A

SFC 53 B R P 5 LC R 20, Mim S ik
WOAR L TE AL E 25 T T 2R 0L T3 ALV AR (35 R &5
(1) o XHET, SFC PRI I A o 22 il i 2
ARORAFTE R Im B0 I AR . Witk SFC REEAE
LC RO JEml b4 m 7 35 8 35 2% ( Back Pressure
Regulator, BPR) , | T ¥ R 4 & 7 A 5 76 10 B
PLb o 38 B 4 S 5 T 46 0 (1 204, SFC 7%
LAFE 73 R e 5% 3t A4 3l A e 2 A e P R
7] Fof e 5 AR e AR AH €35 1) 0 B BE T A3
| sotew
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Bl i
o
RAH
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COE ezt
33 B co,
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Fig.1 System components and flow path of supercritical

fluid chromatography-tandem mass spectrometry

HWHEAFOL T, SFC A —Fhid & T 0 i
IKVEBARBR VAL 4 0 TEAR (3% . SR, 38 5 fin
AABAEAT HILEAC PR 7R AES 5], ml LSS i sl A Al
P, i SFC Wnl DU T et 59, etk
R/ INFE ) ST AE (5 A b (O B B I 38 5 o
ERSRTRmILEL Qe N G NI DR LR Rl PN R
Frh AR sk (18 2)

H1 T SFC 3t gl AR v i) IR 23 Il S 0 A 2%
1 BPR H U AME R, HAT B A S e R i A AL
HRIEA MS, H ik, SFC-MS i 7 5 B 71k
RIS B LG LC-MS BE4f, SR, 78 92 PR it

B3 m
CnCin Csoeijﬂtﬂ:‘
A i
[ RE A TRk JBE
R AR
2-ZHEE G i
co,
CO,+Z Jif/ VI
RiahH CO,+Z B
CO,+ Z. BB+ FS A
CO,+ ZBEBUEF+ B+ K
B2 B B DI A R E T Sl AR 5 [ E A 1 L
Fig.2 An overview of the specific mobile and stationary

phases matched to some solutes
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TG EYERE, A T X ) TR
BRI SFC 5 MS #4517, — 7 T 7E 3% A ak
UV K455 BPR Z W51 A MW, 75— J7 T X}
KA SFC RGEMY I IEAT 0. HAT, F 0
Mt 7 A LU B (1) fi A7 5E 9 BPR
HZr a5 (2) T/ i 1) BPR FIES AR, 78
T (1) BIAFRMERUG ,7E MS Z R4 B &
PEAT R, Heh R 2 i A BPR /AR 73 1E A MS
(Bl 3a), it F 3785 BPR &7, 7T DAL AL
LI 25 L 85 U ( Electrospray lonization , ESI) [
VRSN AH G M ZH R, AT AR A Hh (L RS, 1
TrZ(2) G AAMERE 1Y S0 5 A 22t 3 i
2B BEA MS (18] 3b) o X ARJ7 5 HATAR 2 W
T PR PR I Bk 5 AR B FEMIBE

1E
wem L

#5h J’—L B

a MBS Y BPR AT & s b. JCo W #9 BPR R
3 HHIM SFC-MS 4% MR B
Fig.3 Schematics of the commonly used

SFC-MS interfaces
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LGN % N2 S W i i iR AR iR R V& Rl
XS ARG ESI, KA A HL 2 ( Atmospheric
Pressure Chemical Ionization, APCI) , K= JE G H

15 ( Atmospheric Pressure Photoionization lonization
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APPI) % —JB3kiit , SFC-MS 43 Hr Ha, 85 5 14 e %
BT BT 430 0 1 F s P B, A R A3 A T i ke
A I IR R SR AR (225K, T SFC AN R AR B W i ¢
A BR AR /N BB A BRI . Pare 2517 58 i I RIESS
[ LAY 43 BT, X EST APPI Fil APCI F R AT T 3F
RN, % 08 3 a2 1 A0 2 AR A BR A1, EST %
U 43 A1 3 [ 43 B 9 ) e AR 3 4%, (H APPI
A APCI #241E T e ESI Ay P sh 00, 76
F—TWFFEH, Wolrab 261 H A T 2 ZE R 43 ) (i
FH ESI Al APCI 7E 1E £ P Al e 25 B0 19 B 25 5%
K ERFY,ESI X & A Bk BRI Y 2 R 2
B WA BURAE | T APCI & A T HARIYEE
A A ol A I T I A P R
SFC-MS 8 F 1 51 i 43 B i 2 = 2 DUAR AT
(QqQ) FIPUMAT-KATHFE] (Q-TOF) . Hrfr, QqQ
P 3 T B, 12 T 52 2 B T P IR R )
B, BA RS s R SRS, Q-TOF Bf
ST 19 O L 43 R L, AR AR 4 HEARE =CF T LA
FEAR QqQ FH T HUAS I T4 5 i 7 i 20 B X R
A L 1R B S5 S B b 0 4 1 A B

m/z LT IX 4, AN, BT TOF (1 5t 5 4
JLEARGAE EIR, BEASAR I A6 EST 7= A K4
FE TR EZHMNE T,

2 SFC-MS M/
2.1 BRI

B AT R A EH . I,
TR MBREIR S AL S R E , B AT
AR —ANEH EE AU B AT — T
B PRI AE S5, R SR R 2 B 2 R
B YTEACE BRI B K BT BEAR AR, Bk
G, THACE WA T AR, A Bk S WAAE T
IR FE /KT, 3 {75 w8 SR 3 R S 42 1) 43 BT
WA S A TR A KRR R L SFC-MS T
DABR i 76 23 7 A2 20 it rh IR S A5 W I 1) v e %
PE R IE 4 K6 4 T a) X B e R
SN T Z 0 Y A, SFC-MS 3 B
TR A S5 Y, IR SF R, R 1R
45 1 SFC-MS TE 8 fiAH e i3 43 i H

PR AR A S AL A P v AR U

F 1 SFC-MS fERMBHE IR
Tab.1 SFC-MS applications in food science

b iﬁi/ i

) Ve %%
P ]/ min LOQ it

g iR =5 59 Torus DEA (3.0 mmx150 mm, 1.7 pm)

KiH# NE 42 Ascentis Express Cy(4. 6 mmx150 mm,2.7 pum)
UPC? HSS Cg SB(3.0 mmx100 mm, 1. 8 wm)
Shimpack UC-X RP(2. 1 mmx250 mm,3.0 pm)
Shimpack UC-X RP (2.0 mmXx150 mm,3.0 pm)
Inertsil ODS-EP (4. 6 mmx250 mm,5. 0 pm)

FEeim® 8
RAFRE 162
RAERE 164
R255% & 17
TR IR i 14 Torus DEA (3.0 mmx100 mm,1.7 pm)
WERBGME 31

e BT AT N 16
Ui B R 3.0 pm)

FEE/ M/ F R (50:50:0. 1) 3

FR i/ R /7K (100:0. 1:2.5) +

Torus 2-picolylamine (3. 0 mmXx100 mm,1.7 pum)

CHIRALPAK® ZWIX(+/-) (3.0 mmx150 mm, H[#/7K(100:7)+0. 07 mol/L

s/ W (100:0. 2) 17 — [12]
FH e 16 — [13]
0.3~0.5 pg/mL [ 14]
50~200 pg/kg  [15]
5~20 pg/kg  [16]
0.003~15.518 peg/L [17]

FFEE+0. 001 mol/L W fiR%# 18
FE+0. 001 mol/L F R4k 7
FEE/ R (100:0. 1) 11

3 mmol/ L H b 8.1 0.03~0.17 pe/kg [18]

P/ FR 2 (100:0. 1) 18 0.3~1.5 pg/kg  [19]

R o = - [20]

T SOV A5 2 L B AN TR R R B B A AR FREL 5 — AR SRR P it 2 1A 2R

Li %500 58 1o 8 R RO I S 9 R (- F I 5 R
- DA AT 6 AT B[R] BT 3 43 B ( UHPSFC-ESI-QT-
OF-MS) , 454 UNIFI fb2%15 B2 4, 7F 17 min
WHI AL S B A AF B R 59 M EE W,
Murador %5 "' % F I B AR 2B ( SFE) & 4£F
BRI D R A, O I A
TR 0 3 - AR AL 2 B -— DO A AT
(SFC-APCI-QqQ/MS) #4743 47, F 16 min PHEEE
T 19 A2EEE MR 8 NFIENMR (9 MR 2 B
NZERI6 2EHAE M REE, Qu &5 NIfH ] SFC-

MS, 7t 3 min W8S 1 8 DNiF IR IR, IF 45 &
F 434347 ( Principal Component Analysis, PCA) |
SEL T XS AN R 26 B b A 0 2 e i
IRSEER RSy S A iR WA
KRR S & 1A S A A RIE T
B PR R E P H s S BRI B IE 5, A
REXT NSRRI BRI, AR ZG5R B I3 i e
Z RPN | o345 F B B PR AN AR R A A
Y, Cutillas 25" 58 33 B3 QUEChERS ( Quick ,
Easy, Cheap , Effective , Rugged , Safe ) 75 | XA
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SEEARRL e RS -4 7 S b 160 AP UL H BRAR
2 5% B EAT R I 40 Hr, Tshibashi 2574 Inertsil
ODS-EP &+ 5 8 In A& CO, W sh M 45 &, 7
11 min NERST T 17 Pt 22 548K (logP =
-4.6~7.05) HAr 0 A9 (112.1~888.6 Da)
I 25 B Y, ILAh, Zhang A8 Yang 2 119]
S3MET T SFC-MS X6F PR ity r i) i B 0 46 i 15 fit
R it OB B B I R AT HE 43 BT DA B XU B
fii o T Raimbault %" U|{#i ] Chiralpak ZWIX F
PERE EAHSZIL T X 16 FhR SR S 3L R 19 43 2 Fxt
WA SR 3
2.2 PREERLE

T, AR B T I R B YEE T A

R B e, 4G — 2 2] SRS A4 i ARk
25 R XL AW EREY A
W gt = A AR AN A AR e A A B At R
PR A G K IR LA A (3 253 P
FRELAEAE AN S A W) &5 S 80K K A AT
WS Y, R 16 3 AR R . SFC R —FhidE
FHARS T 07 3%, AP B Rk GC A i iy
ANt AR R ARG T LC i I R 24k
[i5] 58 AH AT LA T SFC, SFC-MS % AR 75 3055
RN, H 2535 2, SFC-MS 38 I FH F A3
B AT T W 2 4 R i E 9 A B 7 R B
UFS5 . 22 M5 T SFC-MS 75 IR 5 AH 56 45 4, )
BT

FR2  SFC-MS FEHREERL iy R

Tab.2 SFC-MS applications in environmental science

v s AT %%

YA S J 1
ST I RT3 BieEil ] /min LOQ it
TR R R WA 2 Trefoil CELI(3.0 mmx150 mm,2.5 wm) 1 5 1.25~2.15 pg/kg [22]
TG g o k% 2 Trefoil AMY 1(2.1 mmx150 mm,2.5 um) SR 5 9.45~15.79 pg/kg [23]
LR 16 COSMOSIL Cholester(4. 6 mmx250 mm, 20 1 5~15 ng/g [24]

5.0 wm)

KRG ) 3 BEH 2-EP(3.0 mmx150 mm,1.7 wm) H it L5 1~10 wg/L  [25]
A5 9 50 Torus Diol(3.0 mmx100 mm,1.7 wm)  HEL+0.005 mol/L HREE 28 — [26]
THEER ) 15 BEH(3.0 mmx100 mm,1.7 pm) R/ K(95:5) + 15 20~40 ng/L.  [27]

LRMEREHED T 19

SRS 11 BEH(3.0 mmx100 mm,1.7 wm)
R/ miE s Ha BEH(3.0 mmx100 mm,1.7 pwm)

17 )
wEW Torus Diol (3.0 mmx100 mm, 1.7 pm)
i A4 55 & ) 5 8  Torus 1-AA(3.0 mmx100 mm,1.7 pwm)

Torus Diol (3.0 mmx150 mm, 1.7 pm)

0. 01 mol/L H %%
H /%7K (100:0. 1) 8
R/ ZoK/7K(95:0.2:5)  15.5

0.2~0.5 ng/mL [ 28]

1~80 ng/L.  [29]
H i/ &K/ 7K (100:0. 1:3) 10 0.05~5 ng/mL [30]

H 20 — [31]

T8 SOV A5 2 LU B AN TR R R B T B A AR FREL 5 — AR S SRR B it 2 1A 0

SRR, 56T 2 Wi Y S AR A AL 4
A= IR P I R BE 5E T T A R i ) A B, R
T 2 A S A AT A 2SR Sl i e RS LA
JEREEME X, Yang 57 RS QuECKERS
FAR 25 & BB I A 044 € 33558 1K 3% ( SFC-MS/
MS) 7E 5 min P55 5 H K RN 398 v 1) 2 7 R X
BILA, Liu %55 T G0 G 7 A S AR A 7E £ 39
(2GR B 124 T B AT BT, T 5E T 98006 G 4
RBE I 12.2~13.6 d, Wicker 2524 57
T AE 8 I AU K 2€ B ( Supercritical  Fluid
Extraction, SFE ) £ 4 SFC-MS/MS il & + b £
PRIF IR T ik, 3 K e 2R L AR B 2 AT A
DIAAZS A, SCB0 T XA 288 -4 b 16 Fh 2340
JRER T, Ovehinnikov %5 3 i3 £, FE mt i
SEAHBRINAE 1.5 min PARREEAS DU HH 475 G 19 U8 ¢

FVD 5 39 KRR I — FF E R A =
K, Libeck %0 52 B 04T T FH32 BFARIA AR
17 MRAKTURPRE S b A DTS e, A X
TREE T A LTS YA T B AR TR B BRI 250
oM

TR R 14 245 9y W T AE R BE 43 A v o o R
%, Nihemaiti 25" {1 2 P FH 7K A i vk it o 1)
MR8 ( DBPs) 22 P B, 45 R o, ik
bk H S 43 DBPs 5 f e T KO K.
Yeung 25" 55 Torus Diol €8, 5] I 52 W 7K
FK R A4 C, AN C, 55 19 Fh e mki S £
FbEIEL A (K 4), Tisler % ffi il SFC 55
PSS A XK H 8 NG AKALEE) 1 25 AR
TRAEAIK B 05 S W dE AT 1 R ) R L AL 1) O
. 515 LC-MS JrikAH EL, B A 4a i 1
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B2 ReE S/l iNEER S
Fig.4 Optimized chromatographic separations of
C, ~C,, PFASs using Torus DIOL column"?*

RS F RS Y (m/2< 300 Da) i B ES AR
T T 2~ 87 i, T 35 M TR ISR AR AL
BN TR Schulze 50 T T —F b |
A R A ML S T ik, mT LA
SCBUKEET 17 B B AR S Br g I il 1

RS K v i W P T e 1 O A RN TN, Riddell
DY A0 75 Y R G B4 LB ML R AT A
GIESE , Ak ) L A 1 AT
2.3 2R

FARZGYC AT 12 TR AR, 24
BRERY T (NS I\ A% ARG LIAE
RS B R 2 6 TR) st e 2L 25 6 () T RE AR
AT, BRT, $20 EER R
B 75 8 2R SR R AR A RS AT R AR 25
X TR 2 H20 b ok i Je: A 2 4143 T8 X T
TR A B | 4G O RN SR A
PRI, %o 245 0 v 22 i 2 1843 08 43 BT AN A R 8 24
FERBR AL T AL 4, 2 25 b4 I 5 o) A9 OC B,
SFC-MS TE/NrF- 25 (s P25 i & i ]
R Ze Rl fd = F R N )z, %3
SGE T SFC-MS T 2527 5l (38 43 i FH

£ 3 SFC-MS 7EZ524508 Hr iy 17

Tab.3 SFC-MS applications in pharmaceutical science

Bt/ . iR B%
I\ 3t PEHI N L o
il Py [ENiY Rlgdeal il /min 00Q it
PR 47 Torus Diol(3.0 mmx100 mm, 1.7 wm)  HE SREL PR (75:25:0.1) 7 — [32]
TRRE 6  BEH 2-EP(3.0 mmx150 mm, 1.7 wm) HEE/ S EE(1:1) 15 — [33]
KIKERIEY 30  BEH 2-EP(150 mmx3.0 mm,1.7 wm) SENEE/ Z /7K (80:20:1) 10 5~10 pg/mlL [34]
SN 17 Torus 1-AA(3.0 mmx100 mm,1.7 pum) FEE/7K (98:2) 9.4 127.9 ng/mlL [35]
- "
. AWt WEE LR L TR/
SR U it 2 2 Inertsil ODS C (4.6 mmx150 mm,5 pm) EF'M‘?();O:30 0,520, 1)E' 6 1~100 pg/mL [36]
PEG i) 3 Torus Diol(3.0 mmx100 mm,1.7 pum) FEZ+0. 05 mol/L & 48 fb 4% 30 — [37]
AT A LR T Torus Diol (3.0 mmXx100 mm,1.7 pm) N . .
T e A 3 orus 1-AA(3. 0 mmx 100 mm, 1.7 pm) e/ UK (100:0. 28) 6 1~60 pg/mL" [38]
SR BB S T A S CHIRALPAK IC-3/SFC(3. 0 mmx " .
4 i 11 - = [3
[RALEN 150 mm,3.0 wm) gt 1~3 pg/ml. [39]
FHEEIF 2 Trefoil AMY1(2. 1 mmx150 mm,2.5 wm) H /SR (100:0. 3) 3 10 ng/mL.  [40]

+ VH R S R 24 250 mm,4. 0 pm)

CHIRALPAK® ZWIX(+/-) (3.0 mmx

FEE+0. 05 mol/L S A MLE 30 — [41]

T BOPE AR A5 200 LU B AN TR R AR DL A AR TR L 5« —" ARRARSE SRR AR SR At 45 2R+ " ARERAR G SRR IR A LOD 4551,

=5 I ZE 2 Torus Diol A kExT Hh2h ™
PEFEARMZEILE Y P Y 8 2[R 7 FHIATE 7 min
DS B E LR oy B, TO T B2 4% W R il i A B AR
Jones %517 X % T 4 [ H 4 B2 EUC) E AT 4
25, KM PCA R fe /N Z 3 H 500 73 7 45 2 0 4
THAHT 7 1 0 BCHE AL R AT G S TR 2
FEG B WL IX 4y . Wang %054 g7 7 —Fh A
UHPSFC-PDA-MS 73 M7 30 Ff KRR A 97 $2 B4 A0
HFIRHT . 5 LC #H L, UHPSFC X KRR L
TR AW ENT 3 BB TS ] (4 16 L3 0 A [

AP RARXT O B | 235 45 35K P Aol 1 52 07 14 ROR
P i B BE T KRR ZR 43 A (9 43 BEE JT . Jambo
SETRLNT A BRI R M N RIE A 8, %t AT
REBA G MUK R 10 R R A 1) 30 474 1 ot o 4%
il . Prajapati %% 3% Ff] SFC-MS/MS Jj ¥ %} 5
A JF B FC % it 72 W 443 B . Poulton 257 4%
SFC-ELSD 5 SFC-MS J5 ik 45 A, %F 3 FA [
T RE Tk B & — T (25 i 550 OB 3] ) #4743
B, MIEME, Z LA LHAFREER S
TR LR A, I S B I A A Y
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Fa TS IR S A - T

TR AR B R IS it 25

fa AT

SFC 75 T2 /bl B384+ 77, Segawa
A8 8 X AR R R SR FE I B B 10 IR X 3,
SERRIEAT T FPESr B, KW SFC AT Tk 2y
Wy e, AP | AT 5 2 s b R A (LA P 28
W), JREE B A R R T e i W R AR 1L A
Yy, B 4 PR E SR, Segawa %5 i i
SFC T 1 43 5 bR B Bl S 3 57 R 5 49 4k, o 7
11 min PSEEE 4 Bl 4 fA i Peade 43 B, Li 450
K H HPLC-MS I SFC-MS & B 422 I % 55 Vb 25 %
Befds, e B T RICR AR R ke 1 B

¥4 10 ng/mL, Kolderova AL 5T T
SFC-MS HE7EA B VR ZEALA 9 1 -1 4r 5
PN, IFAE 30 min SEIL T X6 R PH AR 24 Fp S
PRI TP B
2.4 PREEAIN

PRI R FH 95 99 140 I AR T A 750 0011 R 1
FH AR R AE B A= i bnic Y, 48 BE 2 2R [
Bl 2 VE R A M AR L 2 KR B
SR SFC-MS FEMAR AR M 1 2 M 1y
Mrf Bz, 3R 4 B85 T SFC-MS 7 B= 2 85,
R R 3 R H

R4 SFC-MS 7B 2400 i R FH
Tab.4 SFC-MS applications in medical science

Hiik/ - A BEBERT 2%
i’ PN kA Bigel il i LOQ it
P I bRAE Y 21 GL Inertsil Diol(150 mmx3.0 mm,2. 1 um) HEE/HIER(100:0.1) 15 1.11~4.62 pg/ul [44]

Viridis HSS C;5 SB(100 mmx3. 0 mm,

/K (100:2) +

2 KhH B ~

AL A MR 14 1.8 pm) 0.02 mol/ 1L ! Fe: 8  0.02~16 000 ng/mL [45]
BUIIR 254 4 BEH 2-EP(100 mmx3.0 mm,1.7 pum) P st 2.5 1 pg/mL [46]
A B2 4 BEH 2-EP(100 mmx2. 1 mm,1.7 pum) FH e 3 10 ng/mlL [47]
. Viridis CSH Fluoro-Phenyl UPC? H i/ S B/ W R

[ R 19 v 5 0.03~1.67 L [48
HERHE (100 mmx2. 1 mm, 1.7 pm) (50:50:0. 1) ng/ml. - [48]
VR P R T PEACY 3 Trefoil CEL2( 150 mmx3. 0 mm,2.5 pum) R 3 0.5~5 ng/mL [49]
MR 24  BEH Amide( 100 mmx3.0 mm,1.7 pm) Eﬁ(ﬁfgfo%j/f%)ﬁ 13 127.9~383.7 ng/mL [50]

VB A 45 40143 H B AR SR BT 4 R PR

Suzuki 2 fdi 1] SFE-SFC-MS/MS J7 v 5
FZE 1 I3 BRE 0t A 10 s 45 0 s 0 A
B A AR ), AT AE 15 min DY [RIBSHAGIN S 4 Fh
SRR I D 17 Fhigi KRR Y, Petruzziello
SRS T — b e R E B E R R A
Br I A e B R 2 AR IS T A Bl [
AR S B AT, AE 1 h Y[R Ab PR 48 ANEE S
8 min NI ZE 14 FPAR W 4EE RIS &R,
Wang 25115 1 SFC-MS/MS X} A L3 FHFE A A |
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Recent Progress in the Determination of Common Illegal Food Additives by Electrochemical Analysis FENG Lv-nan',
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Abstract : With the continuous development of the economy and society, the living standard of Chinese residents continues to
improve , people’s requirements for food are not limited to the basic food security, but also pay more and more attention to food
safety.This has led to new requirements for food safety testing, especially for the detection of illegal additives in food. With the
development of science and technology, electrochemical analysis methods are widely used in the detection and analysis of illegal
additives in food.This paper summarized the research progress of various electrochemical analytical methods for the detection of
common food illegal additives, mainly including cyclic voltammetry, polarography , potentiometric analysis, electrochemical nano-
sensors, etc. These techniques have great potential to improve the sensitivity and selectivity of illegal additives detection. In
addition , the article also discussed the prospects and challenges of the application of electrochemical analytical methods in food
safety monitoring,and proposed directions for future research,aiming to promote the further development of China’s food industry.
Key words: food additives; electrochemical analysis; cyclic voltammetry; polarographic method; potential analysis method;

electrochemical nanosensors
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curve (b) for detecting Sudan IV
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Design and Preparation of 3D Printed Chitosan Hydrogels and Its Application in Biomedicine LE! Xiu-xue,LV Yong-le,
WANG Lei* (School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)
Abstract; Chitosan hydrogels have been widely used in biomedical applications because of their good biocompatibility and
biodegradability properties.Chitosan hydrogels are usually prepared from chitosan solutions, which form a solid structure through a
gelation process.Chitosan hydrogels with complex structure cannot be prepared by traditional methods, which limits its application
in biomedicine field. 3D printing is an advanced manufacturing technology that allows for the preparation of hydrogels with
personalized scaffolds and highly complex geometries by adjusting the printing parameters. These hydrogels can be loaded with
cells and drugs to accelerate tissue regeneration. These hydrogels can be loaded with cells and drugs to accelerate tissue
regeneration. The combination of chitosan hydrogels and 3D printing has a broad prospect in the biomedical field. This paper
reviewed recent research progress on 3D printed chitosan hydrogels, discussed different crosslinking strategies such as physical
and chemical crosslinking, explored common 3D printing technologies including inkjet, extrusion, and light-curing, and examines
applications of 3D printed chitosan hydrogels in skin wound healing, bone tissue engineering, neural tissue engineering, and drug
delivery systems.Future prospects for the use of 3D printed chitosan hydrogels in biomedicine were also outlined.

Key words: 3D printing technology ; chitosan hydrogels ; physical crosslinking; chemically crosslinking; tissue engineering; drug

delivery systems
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Fig.6 Application of 3D printed chitosan hydrogel in tissue engineering
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Application and Prospects of Nanomaterials in the Treatment of Compound Contaminated Soil LIU Yu-ying' , WEI Xiao-
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Abstract : In recent years, soil pollution caused by human activities has become increasingly severe,especially the compound soil
pollution emerging as an urgent issue to address. Compound pollution is mainly divided into heavy metal compound pollution,
organic compound pollution and heavy metal-organic compound pollution. At present,the treatment of composite contaminated soil
mainly includes physical, chemical and biological methods, but they all have certain limitations. Nanomaterials provide a new
perspective for soil remediation due to their large specific surface area, strong reduction and adsorption capacity,and small particle
size,and possess substantial application value.This review discussed the application of nanomaterials in the managing compound
contaminated soils, the remediation mechanism of nanomaterials applied to composite contaminated soil as well as the factors
influencing the remediation through nanomaterials. It also explored the prospects of applying the nanomaterials in compound
contaminated soils, aiming to provide scientific references for the safe and effective application of nanomaterials such contexts.

Key words : combined pollution ; nanomaterials ; soil contamination ;soil remediation ; environmental protection
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Abstract ; Zanthoxylum avicennae (Lam.) DC.is a traditional Chinese herbal medicine in China, which contains coumarins,
alkaloids, steroids, triterpenoids, aromatic, volatile oils, and other chemical compositions. It has been found that Z. avicennae
possesses a wide range of pharmacological activities, such as antioxidant, antibacterial, anti-tumor, and anti-inflammatory
activities , indicating its significant medicinal value. Based on literature published in recent years, this paper summarized the
chemical components and pharmacological effects of Z. avicennae, providing a theoretical basis for its future research and
utilization.
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Fig.2 Alkaloids from Z.avicennae (Lam.) DC.
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Fig.3 Lignans from Z.avicennae (Lam.) DC.
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(lupol,3) , 1A 4 IR
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Fig.4 Triterpenes from Z.avicennae (Lam.) DC.
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Fig.5 Flavonoids from Z.avicennae (Lam.) DC.
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Fig.6 Steroids from Z.avicennae (Lam.) DC.
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p-hydroxycinnamate (6) , QI 7 fir/R 11012180
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Fig.7 Aromatic compounds from Zavicennae (Lam.) DC.
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Fig.8 Other compounds from Z.avicennae (Lam.) DC.
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B-MiF  (E)-2-C -1 B AT A 55, H
Iz B AL AU 4 2 T B R R A R R R
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Research Progress on Prelithiation Strategies for Stable Metal Lithium Powder in Lithium-ion Batteries JING Ruo-ying,
HOU Guo-lin, YANG Jing-yu, RONG Jun-feng " ( Sinopec Research Institute of Petroleum Processing Co., Ltd., Beijing 100083,
China)

Abstract: As the economy and society undergo a comprehensive green transformation and the new energy vehicle industry
experiences vigorous growth, there arises a significant demand for advanced lithium-ion batteries (LIBs) with high energy density.
However, during the initial charge-discharge process of LIBs, substantial initial lithium loss occurs due to the formation of the solid
electrolyte interface (SEI) film and irreversible products,leading to a reduction in the energy density of the battery and posing a
severe hindrance to its commercial applications. Pre-lithiation, involving the early exposure of electrode materials to additional
active lithium sources to offset the active lithium loss incurred during the first cycle,stands as the most effective means to enhance
the initial coulombic efficiency (ICE) and energy density of LIBs.Notably, stabilized lithium metal powder (SLMP) pre-lithiation
exhibits an ultra-high pre-lithiation capacity and a straightforward pre-lithiation process,rendering it the most commonly employed
pre-lithiation method. This paper provided a comprehensive review of the research progress in SLMP pre-lithiation methods,
conducted an analysis of their advantages and challenges , and offered insights into future development directions.The paper aims to
provide guidance and inspiration for further research on stabilizing lithium metal powder in pre-lithiation and lithium powder
stabilization treatments,and to serve as a reference for enhancing the ICE and energy density of LIBs.

Key words: lithium-ion battery (LIB) ;anode ; prelithiation ;stable lithium metal powder ( SLMP) ;lithium-ion loss
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Advances of Analytical Technologies for Studying in Vivo Fate of Polymeric Micelles YU Lu-yao', LIU Mei-chen', GUO
Ying-xia' ,YOU Jian-song® , SHI Mei-yun™" | YIN Lei*' (1.School of Chemical Engineering, Ocean and Life Sciences, Dalian
University of Technology,Panjin 124221, China;2.Aim Honesty Biopharmaceutical Co.,Ltd.,Dalian 116600, China)

Abstract; Polymer micelles (PMs) are extensively studied nano delivery systems consisting of amphiphilic polymers that form
self-aggregating nanoparticles. These nanoparticles exist as individual molecules in solution below a critical micelle concentration
(CMC) but self-assemble into micelles above this threshold. PMs possess numerous advantages just like relatively small size,
hydrophobic cores that promote the solubility of hydrophobic compounds,and hydrophilic shells that enhance drug delivery in the
bloodstream. However , the transition of PMs from laboratory development to clinical application is challenged by the unknown
spatiotemporal fate of PMs in vivo.To address this challenge ,several analytical assays have been developed to elucidate the in vivo
fate of PMs such as radiotracking, fluorescence resonance energy transfer ( FRET) , ageregation-induced emission ( AIE),
aggregation fluorescence burst (ACQ) , liquid chromatography-mass spectrometry ( LC-MS) , transmission electron microscopy
(TEM) and other analytical techniques.This article outlined the progress of these analytical techniques in the studying the in vivo
fate of PMs.

Key words: polymer micelles,in vivo fate, fluorescence bioimaging, analytical techniques,research progress
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F IR N 956 A ) AR P
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NN NN
gL Ny S
B B f i g RS
A o8 ~ O A (e
A%, YRy NI
/ <" ) < | J <
S Q- ’v‘, R 5O
VRGO KO~ AR
ON ON ON
NN BN AN
SNy 4 SN 9 SN 9
\.s‘\{/— N S Py,
AN A D AT
o o K;
Switching OFF OFF
FRET probes ACQ probes AIE probes

B 5 FTIOCHIRAER S (FRET) (a) |
RALTIRIITEK (ACQ) (b) FIERHEFE FHY
KRG (AIE) (o) BFOEE Y UG AP
Fig.5 Mechanisms of fluorescence bioimaging based on
Fluorescence resonance energy transfer (FRET) (a) ,
Aggregation-caused quenching ( ACQ) (b) and

aggregation-induced emission (AIE) (¢)

2.1 ZOLILIRAERIER

P2 AR 8 & %5 2 ( Fluorescence resonance
energy transfer, FRET) f& 4§ M & 248 09 A& 2
I ZIAHARAY GRFTE 1~ 10 nm BYFEES N ) A2
PR DG AR S 1 R i e e A | (A5 LA 1Y
D BE B LB AEAE B B A (DK i 32
TR F R R RIS M4 . #IH FRET
BRI T B, P S B JB R A ) P v 1 B ) 2
[i) 72 A 1) e SR AR 2 ' A ) USR5, T DA SE I
Wi PMs ZER N G Avas L o T il kA Ak g
RS AT SZ 1R 2 (0] 75 BEAT M 30% 1Ytk
A ih e B A/ Z %, o] DL & FRET
Xof J TR A P 45 v A 2 AR A i B R
FRET ZEOLHREH 5 3G W i i i 1 A 3/ 4k
SEEA IR B B FRET BE4 4 68 o 1A 58
A 0 R HL A SO R R 38 3 SO X Sk L 24
Y, 8e s K 259 5 9O YYEDE i FRET #8576
B B AT A kBB B R ke S s
FRET RA YR AER /SR 25 P R ik 2548 3h
JI%AT M FRET W34, Uil — D R &
VIBCRAE RN R e R A i oL, TR &Y
FEHR AP Az H AT 5T 5 A W I AR 4 ) T
PERERY P AP 22 FRET SR IS . 5B K B9k
5T U AR I AT S I R | I o fie
BSR4 FF , NI & 2 e i g0
PENCHGOR BN CIR 55 , TE e A PR LA g 12 5
FEMI = A ECIG o i 5 s i 52 AR 25 4 e A
AE BB R

Morton %541 R 415 %€ 5t 184 588 31 2 S 5 55 1) oK

W& , {1 FH4E 7 ( Cyanine, Cy ) FEHH PRI & & F ALY
HYIT LT A1 ( Near infrared, NIR) 428} Cy5. 5 F1 Cy7
SREVERE (L) -b-F (y-NR-BHIR)
(Poly ( ethylene glycol ) -b-poly ( y-propargyl-gluta-
mate , PEG-b-PPLG) it i 5 7 2 BiE, JE i PEG-b-
PPLG-Cy5. 5 fil PEG-b-PPLG-Cy7 3 & #1-9¢ ¢ [
IR, % DU ¥ Dk 4 25 25 I PMs Y firiz, Fu
SO £ 1 pH UL IS, o CyS. 5/ % KA
( Fluorescent quencher, FQ) 5 i o %) 3 58 9 38 1ok
et a i XA G , T Cy5. 5 FA K]
Z B 1) FRET VEH], 2 LAY R 7R AR, (2
AT 55 PR SR A IR o3k, AT LAUE Bhx i pH
HHUR A%, BIXS FRET-JE o8 76 A 5] pH P38
YERIR 9 FRET L4 PMs (RE2517 AT T 3%
fiE, Chen &M fifi FH#E B YLkl (1, 1'-dioctadecyl-
3, 3, 3', 3’-tetramethylindocarbocy-anine perchlo-
rate, Dil; 3, 3'-dioctadecyloxacarbocyanine perchlo-
rate, DiO) , H A /E b Z K 19 Dil FIAE b it 44 19
DiO 38 i Py 36 i) 75 ik e B B SRR R (2
T ) -b-% (d,1-FLR ) ( Monomethoxy poly ( ethyl-
ene glycol ) -b-poly ( d, I-lactic acid ) , mPEG-PDL-
LA) R A0, Dl il DiO J& TR Ee 1 — ke
Bhbe s ISR EATTAE S AH IfBE 2 w9 AR
55, HEAN SRS & 80E 5 R EAEY o> T
FUBAS 5 I, 9200 0 3 2 35 0 0 3 oo e
FRET 8%, % 9L £ Wy I A AR T I i 4 e 401
V), 6 40 SR 4 L P BV SE 3 FRET /b, 3%
WA AR5 A A T A o, R A P B 3 Y
Or TR AL B R I AT LM R
AR B HCR AR bR BIVRE S RO A0 N S5 A v

JEETEP T R B W IR FRET Bz,
HELT FRET B5RI HA LA (1) ZOLFE S
H1 PMs ¥ 2 [A] Y LR 11 5 R 850 2% 5 (2) o L RE ik
[ FRET 256 A7 #5770 Bl B i K R vh i B
JBE R 4% rh S AT B BT IR0 , AT A T
S BIEOEFIRIS) ; (3) PEe Kk SHARXT R HL
5y 52 BRI 2% PRS2
2.2 REWXK

B 4E P K ( Aggregation-caused quenching,
ACQ) JEAE M B ASTS 1Y 1 A 3 DL MR AR
ARG 55 A i 2 e 2 E R A, 2 52
IS PMs (9 5OE AP IR HE AR 22— ACQ
R A AE TR 2RO & kb, THEK
IS ar-ar HERUE ] BOMEL 45 6 W) i R &
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FPIHTE B, INTTTTHFE TR SRR 3t
T ACQ FUHREHIR A DR FAREL ST N I, 1y 2 5 i
B 1k 7€ S 11 3 4 ARARR K, DA T IR 27 4 oK A0
YR AR, 4035 Y PRET BB R 4 F A oK
PEFREE I 57 R R SR AR A 5K, i
ACQ JLRINIZTE i K 5 5 vh LA R 418 0 BIOIR 2
PRFFIRIT, S B AT B T 40 oK 2 A4 1% i 7K B o )l
SR ACQ XA PR L FRE AT LLAE PMs
S AL fifE B I R AR AR S D, DA B 8 4 58 B 1Y
PMs 5 SR Y FIRB A RET X3 ITok | i — D4R
58 PMs FEMR N Airiz , Li 451758 i H A 00 —
NI ( Boron-dipyrromethene , BODIPY ) 1% 4% Uil
M ¥ ( Aza-boron-dipyrromethene , aza-BODIPY )
ZEF ACQ TREFTH TR gL 719 3 R, Al
¥ K ( Curcumin, Cur) YE BRI Z5H)  # ACQ
PREF BTG URL PN 51, 8 1 %) 5 15 45 25 )5 1Y)
REGHEATIG A USSR N S A A MR T
SEEEYKRLF A Cur #5428 WIEE , R 5% 7138 Cur
128 O PN R 449 K JUKE ( Polycaprolactone nanoparti-
cles, PCL. NPs) % & [N fiv iz, BODIPY Fil aza-
BODIPY J&—J& B AT MR IR ot Y 2L Ykt BAy
WA |7 AR R T RS M X
pH (EABURAF L 5, H P IE Y aza-BODIPY ¢
#L(P2) F1 BODIPY (P4) , 40 6 F fisk, P2 &—Fh
A —ARlE g 2R A M R A2 R YR, P4
Je— M Z P FIE BRI R Z IR BODIPY
Yol MR 32 FRYSBEEAT SCH S8 RSO R E
SRR G R BOH = 1 W E AR Y P2 M
P4 REFAL T T BRSSO  B 4 )
T JC R 56 Stk 1 4 % [ R 58 42 MRS K, P2 T P4 A
] IR R 56 B 1 o T I AR A R A
B0 AN BT RO R R B (In vivo
imaging systems , IVIS) WLZE45 24 J5 /N BB LY | 32
BIERE BRI = XM R 2SO E S,
R =X T3 T S B R G WA BRI
SREVIAHIL . Ahmad % EFEMEFT ACQ #RE
P2 1 P4, T8 i R AT I B ZOIR 25 B B TOIR 25 1 2%
JeUIH 4R 5% mPEG-PDLLA iR HIV-1 4% 5% 3%
1% 77 ( HIV-1 trans-activator of transcription, TAT)
R mPEG-PDLLA JBE 5 114 DA S5 51 i £ 328 1%
500, & B TAT W80 1 5¢ 8 B R AE S Jfs v i)
PR BE D2 e oD 5 Js 38 R i ) 3 2 - o 5
o — 2D AIE ) = SR 802 5 R TR DA B 381 e 28 %
M FE Bk, He %200 P2 Fl P4 f a5

mPEG-PDLLA AW i , AT A= 1 4 ot Al
LR LT R AR SR G W IS A A TR A 1) A ) A N
T, UHOEE IR R SR A A E B
EULGA  RIIITA LB PMs ARREE B &4
FRAE R 20 4 TN AL 3 R B S K Y R
BYIRHRTNAF T ST HE T R AR ] LA
St T R, B B ARIR X BEIE 4 R IE
BT PMs HIREGA 251918 77

5 FRET AR[F], ACQ #RENTE e A 40K 28 A st
RN TEGUR B AR B i R il 2 J) FEDK A% h
Bf 257 B SE 4K, AT DL g KR FE s/ PR 4584
(4, X fH ACQ A\ HE V8 Hb X A K 2 A it 174
PR, B ACQ J&— 152 PR R & 52
() H AR AR, B ANTE T TR K R I gk a8 TR
ML AR 2 By 907 3%, DT 7 B3 850im A 1Y
YOG KA DO R I HIRE o T
(R K PR P () i AN BB 0 I S 20 et 2
XoF S5 45 U R VS TE 1 TR

X

Ph N Ph N
N Ns B,
" o
MeO OMe MeO OMe
P2

P4
B 6 aza-BODIPY 3kl (P2) Hl BODIPY
Yerh(P4) L2251
Fig.6 Chemical structures of aza-BODIPY
dye (P2) and BODIPY dye (P4)

2.3 REFFRH

REFE T LI (Aggregation-induced emission,
AIE) 5 ACQ #REHHIL , ATE ZOEHREHFER BOIRZS
RGBT AT L2 AT 1 A o N I
RSB T BT IR & BA 7 A e
A I B R SO R, B DI 3 R S IR
IOV DEZS 3 RYERE LR S T AN 59 GiVE7/ Sy
W= A de /N D EY | ATE B R BT IR R 3%
AT /N R RO 55 1) D R M T Ay
AU I AEYBUR TR S Su 5 G LT i
X AIE 7GH U7 204 ( Tetraphenylethene , TPE )
(¥ PM LN DOX R i 6. TPE J&—Ff i
ZET 2 I T A AR ORI A SRR ) 2 S A PR
B, i T N A R AR T 2 BB, 3%
B R FAY AIE 3R, P al s TPE 850 E
PIREF I ARG VIR, LU R 1 AR o341
T DOX HEBE 2 ik Be AL SR Wy [ 241 P
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MISCEE AR TPE A2 i e ot B A AR SR Y
HWIBARRE T, LhIB BR BRGS0 9 1 3
%, Yu ZEPOIEE T HETF pH R R ) 3R W N
4,4 X[ (4R ER ) AL T AR (4-(4/-
1'-biphenyl ]-4-yl )-1-
( (methacryloyloxy ) methyl ) pyridin-1-ium bis ( ( trif-
luoromethyl ) sulfonyl ) amide , TPMA ) [ 3%~ W UK
REFH S KA 9CHRE B9 PE A ( Gemcitabine ,
GEM ) i %0 1 74 J5t w7 5 245 g o, FH 17 il A
FE I 25RO A= W) A% . M LT TPE 3R AL
B2 1 X 35 1) 6 T 20 B R EE, TPMA 28 X0
THENCHRET T LI 21 40 s 2T A0l Kk, ml A
G U R R B G R S TR R A LA R
FIE 5 4 25 18] 43 BE3 . Yuan 4577 {fi i TPETP
BI TPE MR A9 , il %t ROS SUR A B B ( Thio-
ketal , TK) % 1R 55 2 " aEILH8, WIEMER
TPETP-TK-PEG ¥ DOX f e Hrb, 1
Ji% R G — 34y, TPETP F1 DOX I AH H %4
VR 2 30 H I8 1 & . — HL R 5 e O R
T, PR PR A i ROS BE S BE IR TK 85 42, 15 T
DOX MR, fiff TPETP ZA4H1 DOX & A YR
N ERZL I BEEAE S, T W NDDS 244 10
TR 3 i 3oL 0 Bt Jr ) 5 Tl R b it ot A, I HR A
2R 24 9 R 2 AT 4T P 1) e A TS D

AR ATE SECHRET B & 43 R e AR N
S AR BRI B3 RERS TE VR A M T i R A
SO AR 2G4 RN S 3R 0 0% A0 B P S A3 RN
fiid &, {H AIE 53F 4 A NDDS, H A= ¥ i PEv]
RS RZMA T R 25 PR 5T, LA )2 NDDS M6 973K
H, AIE 43T 5 PMs Z [ AN FaE ST g &
FHAIE BAMAR , B ATE FREHE R 41k
JE SR IO R S FBORTT 453

( diphenylamino )-[ 1,

3 EREXA

LC-MS [a] A BLA (033 1 13 43 5 BE ) LA K o i%
R R R RN RE A8 A T R i b A
P,

Shi 451 HES7 T TR P R MR A LC-
MS/MS J5 ik, FFRI O ot 1 R B ik 4 7
mPEG2000-PDLLA2500 2 J5 (251030 J12447 H .
oLl KR M, &Ik 46 25 )5 , mPEG2000-PDL-
LA2500 23 #4542 i mPEG2000 FIFLAR , 13
2 [A B fF 7 mPEG2000-PDLLA2500 Al
mPEG2000, Ifi. 3¢ #' mPEG2000-PDLLA2500 Al

mPEG2000 112 &% & B & 275 24 77 5 1Y 3 i i 4
I ABAEL 25704l 1.25~5.0 me/kg 5 Bl 2
BT AT RFF A AR IERRE . AL b Ss
HEW], mPEG2000-PDLLA2500 1 mPEG2000 7F
JHIE il Bt 2 i IX S X e A AU AR Y
RS FEEA K, mPEG2000 78 B A 4140
434 B 5 5 T mPEG2000-PDLLA2500, s & &
ATAT R 2ok B AR A T HE A AR A SE g 4

R 2 tf mPEG2000 #Y 2 FHE it &5
mPEG2000-PDLLA2500 7 & 1 17.51% , IR
mPEG2000 ) 2 FRHE M 5 & 55 5 19 45.62% , iE
o BROFZE M OHE B mPEG2000 B &4
mPEG2000-PDLLA2500 7| & 1 63. 13% , it B &
ik ¥ &t B mPEG2000-PDLLA2500 F % L)
mPEG2000 Ay i JRIGHEH . Virender 2515
WFFE T 1) S A7 JE AR A R NSG /DN BRU43 500 e ik v 55
TR CyS. 5-let-7Th . GDC-0449 HY 5 2 —3-
B (2-H L2 SR BL-RTR TN s - -+ -2
ke -DU 2 B ¥ W2 ) (PEG-b-PCC-g-DC-g-TEPA ) JIi§
W .GDC-0449 L Z J5 0y 25130 12247 R, R A
LC-MS J7 ¥ & I3 A4 2R i Y GDC-0449
T, GERFW] R I ik R 58 AT LUA AU TE
Mg A R SRR AR L, GDC-0449 Y it 3R
FI LR W IR IR ACR  Simek S54RI T
— PTG EAT A bR T I A AL A 2 21

W SRR AW R ) A A 9 LC-MS/MS Jrids . Fil
HZ D553 8 T DOX | AR 3 4 ( Doxorubicinol ,
DOXol ) it FE7 B 5 2 (HA-C18 = 1) AN [R] i [1] 72
M ALk, DREFIKER AR, S
iF S DOX 2525 A 1L, £ 2% DOX JB B i 3 v A il
FIBA 5 53 Y DOX Wk B2 1fil DOXol MIHER 3 )
SERVEY A B S R DOXol 251K
FJ1ERIES DOX /e AT, 513k DOX
WEAAR EE, DA 2S IO 245 245 19 HA-C18 : 1 7E
FIT AT WREE B A L 2 ik BE AT HAIR . 2RI A
(R 27 SR G o 4 1 5 2 ) IS AR AT DA K 24
WIRRE . BRI T2 WA R 254080 ) 22k
P FPKIE S S HA BA W F v] DL Bt
IR Bs 2W, Z5 8RB, i i 1Y) HA %E
TR 375 W JBTR 10 T SR M SR I LA K AR A
MR E M2 44 25)5 DOX M HA-C18 : 1 i
POE BT, 4525 48 h &, 13K H AHA2 F1 AHA2-
C18 : LIARXS & wt I A W A8 4k, ZEHFIE HA-
C18:17E 30 min J5 & W3, =AM A B 5
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Jikh HA-C18 : 145 #Y AHA2/AHA2-C18 : 1 HL il A
Al Bt A9 O vk F 7 A N R B HLAth HA 440K
FARPIETTANZGY) B TFIPAS R AR N R
FEE

LC-MS JriEHE T HAbFRIC B AR , B A =y
SRR B RO AR T RRAREE s, 75 2
XTI A e AT T AR B JF B LC-MS
Y 5 i TCIEA X o o 5 BRI ZR W

4 EHBETEME

1% 51 H, T 8 4U8% ( Transmission electron micro-
scope, TEM) , T8 #7325 5 FEL 5% , i 1 K HL R 4% 5
FIRES L PR S GRS RRiiE 7= 2E ST AR A
FO, AR f 208 B G AN TR 5214 1
FEFRAE I SRR TR

Ma %5 i % T —Ff 61 2 PTX (9 F127-CS-
DOX KAV, 3 3 375 5F f BRI ER T e o 11
RF5ES ., TEM BHES8oR, 73k PTX [ F127-
CS-DOX B 2 BRI, AT RAFM rditE, 5k
13 PTX 1Y F127-CS-DOX o AH [, 11 % PTX
) F127-CS-DOX AR B AR KA B B3, DOX
M PTX MBI MG pH B9 FEAR M 38 i, #F 5T
ZERFEW] PTX 31 F127-CS-DOX B & W) ik
WAL A IR Y7 R E 7 1 B A AR A9 J1 . Liu
L TE K T — Fl 6 28 2 P Ml 3E ( Docetaxel ,
DXT) B3 9] JE 72 P123 (P123) oo, i 1 1%
FL B UL Z I ] 6 1) J SRR 1 i o, O3 1 1
& MERTE oA BRI AR 4T, VR T I AT R ERTE
JRE A - AE 8 50. 7 nm, FHIERA 6138 DTX A9
SO e 4 A ARG ARG VR, P123 AR AT LA
BN N JE — FP A R DTX i i R 48, Kiran

SOV SE 1o o S H B X 9 4 AR ST i Al ) PEG-
PLGA R AL F T #EAT TR AE, 25 FUOR
BRI R IRIE IR R 7 A . IR
RGP B R 3K 90% , 25\ PEG-PLGA
WEHRAFFLLRE IS 72 b, S BRI AR L
GRS v AL TR 2 24 1) 200 2 B 0 ) 200
WALRE Sy, BEPEAT Ao, RIS , 22 4R I oR
AL B R O ZIRE /N UM AR BRI SRR 6
ARSI PEG-PLGA X A3 T IR 3 i#th
AL AT, S5 T TR DAL

TEM AR AE TP R S W IBHRR RS R
SPAFRRAE 5 T E G L B LSS AT R AR
K, BRI T Ak B BRI 2% A 23 5 e 3R 5 W e
FOEAS W E I 2 2R 5 W IR e /K s B TE 25
FEREGY IR A AR RIEE . Bk
S HL T B AUBE (Electron eryo-microscopy , Cryo-
TEM ) 1] DLFR A2 5 355k — it i, 75 2R i i L
SHEAS, 2R R F R L B AIRRLE S
BRI 45 R —EL,

5 PMs HIZES T

LY R TE S ARTEAZ )G, =4
BB 25 R AR A B i B R G 2y
ok JLRYAR i B 25 )RR i L SR A ik B
Yo FIRHEAE TR T, AS R 420 B AS TR] 8
AR, (R 473 38 25 HAG AN [R) A ) D) RE 19 £
o, 5T PMs ZEAR NI S5 8 22 Ak, X i 24N [] 41
Sy IEAT R M E BT, R ST AR Y PMs fivis
WP MERT, DL 3R B B AR R B 48
AT DL SR e e mioe M PMs 7R AR P B A2 4, 3X
BT R AL A B A LR 1,

R1 UL PMs A=W fiiz i HrillifHoR

Tab.1 Analytical testing techniques used to study the biological fate of PMs

AR A% P JR R
WUMVYERER  REAEE i I ISR Y R Z5 W L W o3 A1 REE R VB R PERRIC AT AE M2 K AR L 1 7 2 itk Ui

JE PMs TE 1A A B 25 19 728 Ak | i RS E

FRET f; T rem RIHER & BT I

ACQ SR I A e T R e b B B

AIE SR RAE T Y 17 (e T MR b B B

oms | CPRICEBRE RO B S  ARER, 7RI Gk A i
T P

TEM ATIEE A DRI R SAE RS,

g, etk

FERE L, PRI
ARxE i, IR

AN BE DX 73 R B2

B[R PSS A T

6 HZit5REE
T PMs (KN K1 iz J& PMs F8F 58 FHF &

A SCHE X IR 5 2R PMBR AR LA K Y
SRR BT, N PM FE AR5 R
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RGAEfTF UG T & A B FE . BRI AT B
A4 PM 45 46 722 1k | 44 P 0T 20 Jfd 245 ) ik
25 RN YR AR 21 Eh 05 Al LR RN
iz, i T PM AHXT RN RSE, A 413t/
PRI h 124 5 W) R okl AR 0B 2= 1, DL %
= [l I PV 2 A | 2 R 3 3R ) N 24 W) A
AT IR O AT R AR B ELIE 9 T A PMs (R P ()i
BRI o AEGE R U AR C R AR AR [R] B
X PMs i g2 ML R Y A T et W, (ROR
AEM AR PMs 7EAR N 3 & 2484k, FRET, AIE F11
ACQ SIS N 7€ ' P 1) & J& Ry Wil PMs 44
B FTH T —R K1 (H—A ARG W e s, R
ACAT ARG R SRR P PMs (i A B2 1) 7 B 46
Ho TR IEEREE M N 2 HAFAE 1 H R DGR
JCHURAE R, 789645 5 (MR EE B L3 ) Fl PM
W B 2 (B ST ARG i MR AR R ME . Sl
I, 2T LC/MS B4 M ikl g T ok A Bs
WSS IRk B BE AR T35 5 1 2 i
I {0 LC/MS 15 5 5 ¥ 0T X 43 S o 5 B it
BY, TEM FER IR AR 0 #h 7 H R | 18R
REFEHE PMs S52EW A2 U BAE 45 B 1
TEM Z3 AT B RE AL HE AT BB 2 248 PM B SR 46 2%
P HABTGIE ST PMs 147 52 A R 22 e A9 1 P
W, ESRIUAE ) o BT H R AR A — SE B, 8 4
T i PMs BIRNAT ARV 22 TR ME  {HL 5K 26 1
TSR B B A 5 22 F 5T PMs (R N Aviz 851 T
J5 B T RS A S

SEH
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Accelerating the Development of New Quality Productivity in the Chemical Reagent Industry through Digital
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Abstract:In today “s world, the digital economy has become a new engine to stimulate innovation and promote high-quality
development in all industries.As a traditional industry,the domestic chemical reagent industry is facing urgent pressure from many
aspects in its digital transformation.lt needs to accelerate the pace of information technology transformation , intelligent upgrading,
and promote the improvement of all-factor production efficiency through the integration of digital and reality, forming new quality
productive forces to promote the high-quality development of the chemical reagent industry. Accelerating digital transformation,
carrying out all-round, multi-angle, full-chain transformation of data management, scientific research management, security
management , supply chain management and many other links, realizing the digital and intelligent development of chemical reagent
enterprises , continuously expanding and influencing the whole chemical reagent industry,and continuously releasing the multiplier
effect of the digital economy on the industry development,is an important way to achieve the transformation and change of the
traditional chemical reagent industry. It is also the only road leading to the high-quality development of the chemical reagent
industry, and accelerating the development of new quality productive forces in the chemical reagent industry.

Key words: chemical reagents ;digital transformation ; high-quality development;new quality productive forces
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Progress in Development of Gas Reference Materials Based on Dynamic Gas Mixing Technology HAN Zhong-jie ,LIU Yi-
ling ,HAO Jing-kun ,XIE Cong-hui LI Xiu-li, WANG De-fa" ( National Institute of Metrology, Beijing 100029, China)

Abstract; Gas reference materials serve as essential metrological standards for measuring gas components and play an
indispensable role in gas detection. The preparation of gas reference materials that are highly precise, accurately quantified, and
diverse has long been a challenging focus in the field of gas metrology.Over years of development,two commonly used preparation
methods in the gas reference materials production are static and dynamic methods. The static method has certain application
limitations due to its inherent principle.Compared with the static generation method ,the dynamic generation method can produce a
greater quantity of gas reference materials across a broader concentration range and offers advantages such as eliminating container
wall adsorption. Currently, preparation of gas reference materials is gaining strong momentum. This article systematically
summarized and elaborated the commonly used dynamic generation technologies from two aspects: principles of gas mixing and
current research progress in gas metrology. It is aimed to provide reference for relevant professionals and researchers in various
fields to apply dynamic gas mixing technology in their practical work.
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Research Progress on Direct Chemical Conversion Technology of Waste Polyolefin Plastics Depolymerization HUANG Li-
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Abstract: The increase in plastic production and the improper treatment of waste plastics are exacerbating the accumulation of
plastic waste. Recycling of waste polyolefin plastics represents a major approach to realize high value recovery and address
environmental issues, and it has garnered widespread attention. Depolymerizing waste polyolefins, breaking the carbon-carbon
bonds of long-chain hydrocarbons, and obtaining short-chain hydrocarbon compounds constitute one of the efficient methods for
utilizing waste polyolefin plastics, and significant progress has been made in this regard. This paper reviewed the catalysts
developed in recent years for the depolymerization of waste polyethylene and polypropylene plastics. Considering the current
challenges such as expensive depolymerization catalysts, severe deactivation, and low product selectivity, this review aims to lay
the groundwork for the future development of catalysts.

Key words : polyolefin ; waste plastics ; depolymerization reaction ;catalyst;active site
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Research Progress on Stearic Acid-Modified Nano-Delivery Systems for Drug Delivery PI Yu-ting'* ,XU Shan-gen® , LUAN
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Abstract : In recent years, the application of nanotechnology in biomedicine has seen rapid development, particularly in the field of
drug delivery. New nano-drug delivery systems developed from nanomaterials offer enhanced drug bioavailability and reduced
adverse drug reactions, holding significant value in the biomedical field.As a natural fatty acid,stearic acid has multiple functions
such as improving tumor targeting and resisting acid degradation. Graft modification of stearic acid can effectively improve the
bioavailability of poorly soluble drugs and has broad application prospects in drug therapy.This article summarized the research on
stearic acid-modified nano-drug delivery system materials in targeting tumors, treating neurological diseases, and managing
inflammatory diseases, and provided references for the in-depth research and application of nano-delivery systems in drug
treatment.
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il 45 GNP, INU-SA 32 N GEN X HCT 116 4
JELEL A B T A 40 M A T A S T RE o
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2%, B BRI 40 AL ( HT-29 , HCT-15) A T- A 8¢
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Tab.1 List of stearic acid nanodrug delivery
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i RSNM ERacl ) S5 i HAE I (RSV) [39]
TS AR 1) R 2 P22 (DOX) [27]
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112 fh2#85  CHEMICAL REAGENTS % 46 B 7 W
& AR A ) AR FH 20 B B B o7 %R B Sk
CSSA 2 i DOX FIZ#H; % (Cur) [9]
UPNM NG s 20 i (HCT 116 4Hf) 15 J2 R ( Usnic Acid) [41]
hm-BSP HepG2 4l & JHF36 25 PO KREFR (SM) [37]
e SA-CpGL668/ 1 o P T 2 6 i - R %
jgg%nﬁrlﬂﬁ; wipodna A0 1 326 12 Sk £ 25 I 5 B4 £ CpG ODNe) [44,45]
DOX-CS-SA NP9 20 S R P9 200 A Fif 25 2 (DOX) [24]
T AL K ] F-B( TGF-B) FIMLAS P 2
SA-Cuc ' KA T (VEGE) [47]
SA/IBR/EPG 4l TAM B AY ML 45 Az RN 200 41 i X 7 K7 )e (1BR) [43]
WR RS SLNPs U ATINAR R [50]
PRGRIT SM@ SA-CS T NF-xB {5550 1% A BEI7 (SCL) FREE(SM) [51]
RAEIATT MTX-SA [53]
SA NPs HIE A 54
St (S [54]
CSA-TGA [55]

3 #ivERE

SA MR K IE % R B SRt
PRI 2 P RERAT Sy | AT S SR 1] 3 245 1 8 JE W)
FE T EIRTT B (G0 bR | R E RN 48 R G
PRI ) T A ¥ T AR, I N T
25, EEARE LT LA A (1) JE 40 Fe
T+ 95 20 0 P A48 G B 3R 38 K ) R o e i 2
(FATP) 33X SE58 1 RE SR i 2 i 107 R e 1 319 4
PSR, IO 2 i 20 B | A A R RS S R
SA A] LAl 3 45 & FATP , 52 P00 20 it 4 45 S
B A, T EE S 2 VR R, (2)
2R E PE R AE YR T EE - SA W] LIAE R 25 ) ) 2K
A, B2 1 25 0 B R e I RN A= R B ol 25 9 T 2
Sy BRI SO R IEIRITER . (3) Sl 2
P AR AR . SA 38 2 Z2 AL 400 1 98 4 A K
FH, 10, SA T LA A0 i S A 0 A B
AE S AN A3 RN AE 5 1T LA S AN R T, A (8
YHAIBET 5 38 0] LIl 20 B A 28 Rk %, DT B
IR R AL, (4) WYY 259 n RIVE . 1)
TN REALR 245 W O AR O v 1% e B RN = 4, DA
TRAPIE R AR 2Pt . #547 SA Wik RGLib
HAFT DM 48 s sk 2 Prisik 2 ARk
LA 5% B, X R o T R 31— R P

Aok, SA FEih % Z2 G007 R AT 4T
W, LA 2 LA TR 7 ). (1) $E 1) 3 3% R G0
FFR& - BEAE B R 2 1 I 0 SR R R BT
PR TR A ) R RGN T IR SR RS, SA
AT LAAE R 6] 13 2 2R 40 B 2R AR T Ak 2 08 U AN

IREAEM T B, SCEUxT 2590 A S PR [ 2%
(2) ZYJREIB % R G R EE . SA 1T DL HAl A R}
MZGPRIZE & W HAT Z R DI Re 8% R 4E,
91 20 R 2 R R ) A2 LR A TR, AT
PERIB AR, (3) FH % RG MBI . SA 1]
DIE N M3 1% 2R G i 2 Ak, IR 97 45 Fhst L
PRSI R R A0 . AR, TR i 3% 3R e ] g
R 245 W) 3o 1 TR ) — DN TE LAy 2, (4)SA 4
Kb ik RGEBEST . SA Al DL i 4 ok R i &
BUA NPs, it — 25 3 1w 245 10338 1 114 280 38 FORG B2
KA, AT BE B R — Tz N T2 3 i 1) B
R

B2k

[1]LI C,WANG J,WANG Y, et al.Recent progress in drug
delivery[ J ].Acta Pharm.Sin.B,2019,9(6) ;1 145-1 162.

[2]JANGID A K,SOLANKI R,PATEL S, et al.Genistein en-
capsulated inulin-stearic acid bioconjugate nanoparticles
Formulation development, characterization and anticancer
activity[ J | .Int. J. Biol. Macromol. ,2022 ,206 :213-221.

[3]HOU Y, JIN J, DUAN H, et al. Targeted therapeutic
effects of oral inulin-modified double-layered nanoparti-
cles containing chemotherapeutics on orthotopic colon
cancer| J |.Biomaterials ,2022 ,283:121 440.
[4]SUNG Y K,KIM S W.Recent advances in polymeric drug
delivery systems[ J|.Biomater.Res. ,2020,24(1) ;12.
[5]DIN F U, AMAN W, ULLAH 1, et al. Effective use of
nanocarriers as drug delivery systems for the treatment of
selected tumors[ J].Int. J. Nanomedicine ,2017 ,12.7 291-
7 309.

[6]GAD H A,ABD EI-RAHMAN F A,HAMDY G M.Cham-



55 46 45 7 )

P TAE A « BEARR A K 138 3% 2R GE ik 5 25 W) ) T 5 it 113

omile oil loaded solid lipid nanoparticles: A naturally for-
mulated remedy to enhance the wound healing[ J ].J. Drug
Deliv. Sci. Technol. ,2019 ,50 .329-338.

[7]LIQ,DU Y Z,YUAN H, et al.Synthesis of lamivudine
stearate and antiviral activity of stearic acid-g-chitosan ol-
igosaccharide polymeric micelles delivery system[ J ] .Eur.
J.Pharm.Sci.,2010,41(3/4) :498-507.

[8]WANG Z,WANG Y.Tuning amphiphilicity of particles for
controllable pickering emulsion [ J]. Materials ( Basel ) ,
2016,9(11) :903.

[9]SOOD A,GUPTA A,BHARADWAI R, et al.Biodegrada-
ble disulfide crosslinked chitosan/stearic acid nanoparti-
cles for dual drug delivery for colorectal cancer[ ] ].Car-
bohydr. Polym. ,2022,294.119 833.

[10] FEHRTE , 2 A 91, 4552, 45 Tl iR T o 1 i 3k 40 K 2F 4
Rl 5RAE[)] AL 595 8UHR ,2023,52(8)
14-18.

[LL]FEIRT, 5 B 07, 2858, 55 R TR A0 1 R Pk 490 oK 47 4
RS SRIE[]] AT 5584 R 2023,52(8) .
14-18.

[12]MENG T,YUAN H,HU F.Antitumor effect of chitosan-
g-stearic acid/doxorubicin on human breast cancer
MCF-7 and MCF-7 cancer stem-like cell induced tumors
[ J].Nanomed-Nanotechnol ,2016,12(2) :481-482.

[ 13]BISWAS P,DATTA C,RATHI P, et al.Fatty acids and
their lipid mediators in the induction of cellular apopto-
sis in cancer cells[ J |.Prostaglandins Other Lipid. Medi-
at.,2022,160:106 637.

[14]AHMAD A, RASHID S, CHAUDHARY A A, et al.
Nanomedicine as potential cancer therapy via targeting
dysregulated transcription factors [ J ].Semin Cancer Bi-
ol.,2023,89.38-60.

[ 15]SEVERINO P,PINHO S C,SOUTO E B, et al.Polymor-
phism, crystallinity and hydrophilic-lipophilic balance of
stearic acid and stearic acid-capric/caprylic triglyceride
matrices for production of stable nanoparticles [ J ].
Colloids Surf.B Biointerfaces ,2011,86(1) ;125-130.

[ 16] GENDASZEWSKA-DARMACH E,DRZAZGA A,KOZI-
OLKIEWICZ M. Targeting GPCRs activated by fatty
acid-derived lipids in type 2 diabetes [ J ]. Trends. Mol.
Med. ,2019,25(10) :915-929.

[ 17]SENN J J.Toll-like receptor-2 is essential for the devel-
opment of palmitate-induced insulin resistance in myo-
tubes[ J].J. Biol. Chem. ,2006,281(37) :26 865-26 875.

(18] WhBILA, (Tt 2 2% | 45 A L ARE AN K B L T T e
IR B[ ] AR, 2023 ,45(9) : 1-10.

[19] YAMAGATA K.Fatty acids act on vascular endothelial
cells and influence the development of cardiovascular

disease [ ] ]. Prostaglandins Other Lipid. Mediat. , 2023 ,

165106 704.

[20]SAURA J, KUMAR V, KUMAR B, et al. Lipophilic 5-
fluorouracil prodrug encapsulated xylan-stearic acid con-
jugates nanoparticles for colon cancer therapy| J].Int. J.
Biol.Macromol. ,2019,128.204-213.

[21]SUNDAR S D, ANTONIRAJ G M,KUMAR S C,et al.
Recent trends of biocompatible and biodegradable nano-
particles in drug delivery; A review [ J ]. Curr. Med.
Chem.,2016,23(32) :3 730-3 751.

[22] GORDILLO-GALEANO A,MORA-HUERTAS C E.Solid
lipid nanoparticles and nanostructured lipid carriers: A
review emphasizing on particle structure and drug re-
lease[ J ] .Eur. J. Pharm. Biopharm. 2018 ,133;285-308.

[23]AWAD N S,SALKHO N M, ABUWATFA W H,et al.
Tumor vasculature vs tumor cell targeting ;: Understanding
the latest trends in using functional nanoparticles for
cancer treatment[ J |.Opennano ,2023,11.100 136.

[24]HU F Q,LIU L N,DU Y Z, et al.Synthesis and antitu-
mor activity of doxorubicin conjugated stearic acid-g-ch-
itosan oligosaccharide polymeric micelles[ J].Biomateri-
als ,2009,30(36) :6 955-6 963.

[25]NASIRMOGHADAS P,MOUSAKHANI A,BEHZAD F,
et al.Nanoparticles in cancer immunotherapies ;: An inno-
vative strategy [ J |. Biotechnol. Prog., 2021, 37(2):
e3 070.

[26]NEJATI K, RASTEGAR M, FATHI F, et al. Nanoparti-
cle-based drug delivery systems to overcome gastric
cancer drug resistance [ J . J. Drug Deliv. Sci. Technol. ,
2022,70.103 231.

[27]AMIN H H,MEGHANI N M,PARK C,et al.Fattigation-
platform nanoparticles using apo-transferrin stearic acid
as a core for receptor-oriented cancer targeting [ J ].
Colloids Surf.B Biointerfaces ,2017,159:571-579.

[28 ]SARKAR P, GHOSH S, SARKAR K. Folic acid based
carbon dot functionalized stearic acid-g-polyethylenei-
mine amphiphilic nanomicelle; Targeted drug delivery
and imaging for triple negative breast cancer [ J ].
Colloids Surf.B Biointerfaces ,2021,197:111 382.

[29]ZHOU J F,CHEN L M,CHEN L Q,et al.Emerging role
of nanoparticles in the diagnostic imaging of gastrointes-
tinal cancer[ J].Semin. Cancer Biol.,2022,86:580-594.

[30]MUKUND V, MUKUND D, SHARMA V, et al
Genistein: Its role in metabolic diseases and cancer[ J ].
Crit. Rev. Oncol. Hematol. ,2017 ,119:13-22.

[31]VALENCIA-LAZCANO A A, HASSAN D, POUR-
MADADI M, et al.5-Fluorouracil nano-delivery systems
as a cutting-edge for cancer therapy [ J]. Eur. J. Med.
Chem. ,2023,246.114 995.

[32]SHARMA V,ANANDHAKUMAR S, SASIDHARAN M.



114 fb2#iR%]  CHEMICAL REAGENTS

55 46 B 7 ]

Self-degrading niosomes for encapsulation of hydrophilic
and hydrophobic drugs: An efficient carrier for cancer
multi-drug delivery[ J ].Mater. Sci. Eng. C Mater. Biol. Ap-
pl.,2015,56:393-400.

[33]ZHOU M, HAN S, ARAS O, et al. Recent advances in
paclitaxel-based self-delivery nanomedicine for cancer
therapy [ J ]. Curr. Med. Chem., 2021, 28(31): 6 358-
6 374.

[34]YING N,LIU S,ZHANG M, et al.Nano delivery system
for paclitaxel ; Recent advances in cancer theranostics
[ J].Colloids Surf.B Biointerfaces ,2023,228.113 419.

[35]AMIN H H,MEGHANI N M,OH K T,et al.A conjuga-
tion of stearic acid to apotransferrin , fattigation-platform
as a core to form self-assembled nanoparticles ; Encapsu-
lation of a hydrophobic paclitaxel and receptor-driven
cancer targeting [ J |. J. Drug Deliv. Sci. Technol. , 2017,
41.222-230.

[36] FALLAH M,DAVOODVANDI A,NIKMANZAR S, et al.
Silymarin (milk thistle extract) as a therapeutic agent
in gastrointestinal cancer [ J |. Biomed. Pharmacother,
2021,142:112 024.

[37]MA Y, HE S,MA X, et al.Silymarin-loaded nanoparti-
cles based on stearic acid-modified bletilla striata poly-
saccharide for hepatic targeting [ J ]. Molecules, 2016,
21(3) :265.

[38] X %, 4%, TR 7, 45, 1 22 BE XS/ B 3T3-
FAA2A 5107 240 ML 9 58 5 1 i 2B it 5 mi [ )] Ak 27k
31,2024 ,46(1) :39-44.

[39]JANGID A K,PATEL K, JAIN P, et al.Inulin-pluronic-
stearic acid based double folded nanomicelles for pH-re-
sponsive delivery of resveratrol [ J ]. Carbohydr. Polym. ,
2020,247.116 730.

[40]CHEN J, CONG X. Surface-engineered nanoparticles in
cancer immune response and immunotherapy: Current
status and future prospects [ J ]. Biomed. Pharmacother. ,
2023,157:113 998.

[41]JANGID A K,SOLANKI R,JADAY M, et al.Phenyl bo-
ronic acid-PEG-stearic acid biomaterial-based and sialic
acid targeted nanomicelles for colon cancer treatment
[J].Colloids Surf.-A Physicochem. Eng. Asp. ,2023,656;
130 445.

[42]LIU X J,XU L,PANG X J,et al.Progress in the devel-
opment of small molecular inhibitors of the Bruton’s
tyrosine kinase ( BTK) as a promising cancer therapy
[ J].Bioorg.Med.Chem. ,2021,47.116 358.

[43]QIU Q,LI C,SONG Y,et al.Targeted delivery of ibruti-
nib to tumor-associated macrophages by sialic acid-ste-

aric acid conjugate modified nanocomplexes for cancer

immunotherapy| J ].Acta Biomater.,2019,92.184-195.

[44]KRIEG A M.Therapeutic potential of toll-like receptor 9
activation[ J ]. Nat. Rev. Drug Discov. ,2006,5(6) ;471-
484.

[45]AKIRA S,TAKEDA K.Toll-like receptor signalling[ J ].
Nat. Rev. Immunol. ,2004 ,4(7) :499-511.

[46] GENG Y,XUE H,ZHANG Z, et al.Recent advances in
carboxymethyl chitosan-based materials for biomedical
applications[ J].Carbohydr. Polym. ,2023,305.120 555.

[47]HABIB S A,AGGOUR Y A,TAHA H A.Downregulation
of transforming growth factor-8 (TGF-8) and vascular
endothelial growth factor (VEGF) in ehrlich ascites car-
cinoma-bearing mice using stearic acid-grafted carboxy-
methyl chitosan ( SA-CMC) [ J]. Natural Sci., 2012,
4(11) :808-818.

[48]SRINIVAS B K, SHIVAMADHU M C, JAYARAMA S.
Musa acuminata lectin exerts anti-cancer effects on He-
La and EAC cells via activation of caspase and inhibi-
tions of Akt,Erk,and Jnk pathway expression and sup-
presses the neoangiogenesis in in-vivo models[ J ]./Int. J.
Biol. Macromol. ,2021,166:1 173-1 187.

[49]BROOKES A, JI L. H, BRADSHAW T D, et al.Is oral
lipid-based delivery for drug targeting to the brain feasi-
ble? [J].Eur.J.Pharm.Biopharm.,2022,172.112-122.

[50]KHAN H,NAZIR S,FAOOQ R K,et al.Fabrication and
assessment of diosgenin encapsulated stearic acid solid
lipid nanoparticles for its anticancer and antidepressant
effects using in vitro and in vivo models[ J . Front. Neu-
rosci.,2021,15.806 713.

[51]WANG N,YU H,SONG Q,et al.Sesamol-loaded stearic
acid-chitosan nanomicelles mitigate the oxidative stress-
stimulated apoptosis and induction of pro-inflammatory
cytokines in motor neuronal of the spinal cord through
NF-kB signaling pathway [ J ]. Int. J. Biol. Macromol. ,
2021,186.23-32.

[52]RILEY R S, JUNE C H, LANGER R, et al. Delivery
technologies for cancer immunotherapy [ J ]. Nat. Rev.
Drug Discov.,2019,18(3) :175-196.

[53]FATTAHI N,BAHARI A,RAMAZANI A, et al.In vitro
immunobiological assays of methotrexate-stearic acid
conjugate in human PBMCs [ J].Immunobiology, 2020,
225(5) ;151 984.

[54]ZHANG Q,YIE G,LI Y,et al.Studies on the cyclosporin
a loaded stearic acid nanoparticles [ J ]. Int. J. Pharm. ,
2000,200(2) :153-159.

[55]MAHMOOD A, LANTHALER M, LAFFLEUR F,et al.
Thiolated chitosan micelles: Highly mucoadhesive drug
carriers| J | .Carbohydr. Polym. ,2017 ,167 ; 250-258.



CULEIF) BT 2023 FEAEFT R “AFIEE"THELER

CHezAGR ) 1979 AEBIT 2 g i RRAL 150 SR SC O BB Tl Aok e & L R AR
FISHF T A TIH ARG LR ARG, 18305 RPN R IR =2 T el KRR 5 2 Rie
SCABRBR A, W51 3 22 iR K HE RS SC, it — 25 B s J A=A AK P R 7 i, (A5 3R] ) 2 8 7 12 25
AP T T30 M LT VEE (M PFRE T 2l , I [0 2R AR R ]

2023 ARJE PP L TG Sh kST LR AR R S RS RO GRS TP 2022 4F
SN I GETE AT RO SERN b XS SRR S 3R bs RSk BRI 8 SO R 2 5 N R AT LR A
W TR 5 RIRF IR SO S MR F R BRI R 3R,

2023 EE“RFTIEL"BE

. i s FE g BB

| R0 | K, K A, KR LR |
EBHL (R | XU 244 ] R A 4 15 R B9 T
BRI R 5 B

p | MRS FREAE WS R R VR | PR R 44(10)
Kot
R IR B i A o e 72 3

3 XX EE AT KT B | ARDURHE K 44(4
ey T fEx T v (4)

o | POECTRERROME | UER ERETMOATR, | o)
L PR 5 BT, B A = ’

S| MEEREARMAB | AL, P 44(7)
BRI B ERE F 7 -

2023 FE“RFIEE"BE

9T = Lkl

1 Mo JTARARIRE

2 e Hh Rk B A £ i Al B ST
3 e SO KT R

4 ik KA R BE R AT PR 7]
5 B RARG AN o

TERE, ARG TS0 “ U FAEE " FRs i1 F om0, TR I o 2200 s Bl R IE T4 25 %o
TV RS 30 BRI T AR B 3 22 iR R BRI F5 BB S, R AR
ZEoR M R Y TRk

(LKA ) G 83K
2024 44 A



2025 FELFRFIY BAFIMEIT

ety T 1979 ARQUT) , e S BGE A AR SR SUS R BN T, R A ATERAT

(2GR ) 2 rp R ) (b BRSSO ) |, 2 RS R R 2 ) b A AR B T 25 DA
BHE ) (RCCSE HP EIAZ LA ARSI BRI ) T 55052 00 g 8 e 5 e 5O 1) L o R 2 AR 1) Ol b)) e 3 ) o
FE AL TAT AT 9T SR E AL A 3G (CA) JST H AR AEORIR MU B 7 32 2 i TR Rz —

(2GR ) PR E A 2 A2t RS AR Al L AR il B G U RO BIF 52 30 24 (BIR RR BHIT R (AR 22
56 GBI BRI O3B B A KA R IR AR A | e I e [ A A DG ATUER Y R K, BRI A T TRACT

H £.CN 11—2135/TQ,ISSN 0258—3283 MRZ RS :2-444
= P TT BRI A« 4 45 b H )

BB E1T:  EERE AR 5 S ) E ML S : M591
E .40 T/H 480 JT/AE

XSS B S A AR I R T, I T R im0, i R R s 5 4RI R
G Ak IR VI IR X P 8 S BE 6 S 107 = #ls 4 : 100050
I . (010)58321153,(010)58321793 Wik : hitps://hxsj.cbpt.cnki.net  E-mail : webmaster@ chinareagent.com.cn

iT F [E #$#

W e A

1R 25 ik e Ui

B R A Wi

P ] 200 A M~202 AE B TR B8

TR L4 i
BATICEO R AN, 505 IF %
$RITICER
P& A E R A R
M 5 .11171401040002050
TEPU PR AR AT G A A L s A T 13247 5%

ITEBR

FEI25 45 T 2 A B 7 H(BE) | KRR A B 7 0CS (% 45,)
FEI 255 P A2 A B T OBE) || Frei kAL R 7 QCo( % 45,)
SRR T/ (LR A S 7] QCI(BAL) || iR L T RHEA A ] 0CT(%48,)
TSR IR O A B 7 QC2(BAL) || I AORAERHE IR A PR 7 QC8(B )
RS AL R A B 7 QC3(Ftn) | Foterin HERHERHEAT I A 7 B ()
VLSRR (L2 TR B QCA(BAL) || PHRLEI AT R ] B (Bt

QC:HIFE A S/ QD:EIFRAEA) S/ HCFHMEEA) S/ HD S e & i





