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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.
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Fig.5 Mechanisms of fluorescence bioimaging based on
Fluorescence resonance energy transfer (FRET) (a) ,
Aggregation-caused quenching ( ACQ) (b) and

aggregation-induced emission (AIE) (¢)
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PREF BTG URL PN 51, 8 1 %) 5 15 45 25 )5 1Y)
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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
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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
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Fig.6 Chemical structures of aza-BODIPY
dye (P2) and BODIPY dye (P4)
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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



82 f2:38%]  CHEMICAL REAGENTS

55 46 B 7 ]

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
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