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Research Progress on Improving the Stability of Nanocrystals of Drugs Based on Multi-Effect Stabilizers
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ABSTRACT: In recent years, in the process of drug research and development, insoluble drugs are faced with the problem of low bio-
availability and poor absorption effect. Drug nanocrystals have attracted much attention due to their nano size and unique physical and
chemical properties, which can effectively increase drug solubility and permeability, and have advantages such as low dosage of excipi-
ents, high drug load and few adverse reactions. However, instability limits their further development. Multieffect stabilizers can signifi-
cantly improve their stability through steric hindrance, electrostatic repulsion and solvation. The author reviews the main characteristics
and limitations of drug nanocrystals, the classification of multi-effect stabilizers and their applications in vivo and in vitro by reviewing
and sorting out relevant literature, in order to provide reference for the research and development of drug nanocrystals.

KEY WORDS: nanocrystal; crystal stability; multi-effect stabilizer; hydrophobic drug; pharmaceutical field
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MaFEE, RILRER PTX MR B A3 0, AN [RI6 7 4100 20 i 55 14
BTG, FA-CM-PTX-NCs £ () 21 £ 1 ¥k B (1Cs, ) 1A B
JIN RIS i Y bR A R . PR, AR B R Y R A
WA RE R OB i LE YR T RE RO 2530, 30 75 112 55 7T REA R
B AP [
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3.2 A KA RRNAT N A0 LA R

3.2.1  MRAZIENITR 1R 2Rt ] B 22 4 1
WA FE MR IR 25 A S B I R L W 25 SR
WL L) HPC SSLFRG TPGS il 4% AR 18 1 T 44 2K % ( FLD-
NCs ) TRAR , Il 1o AL R 2R 125 L2048 FLD-NCs 11 2%
S ML R I, %58 FLD-NCs fETALIR AR 25 R e Rifs
S3AT R ZEARE B, I8 3 K BRI 15 45 24 L3 FLD-NCs oLy
FLD YREIR 1 25 3l 2% 0 IR AE W R, 2 B2 AR 2
J& FLD-NCs fRiAR 4310 R R A 722 4k, I ROLZE R 24
T2 RZs%} FLD-NCs ST 7 Az 50, HR B P9 24 3l 4 45 51
s, 5 FLD {REMAH H, FLD-NCs AL W] B 3 3R = 2590
TRV BT EE 3B N2 i) ORI R B . R, 25 ) M
KRGS AR X FEAE R N 1 A is AR 2

3.2.2 WAMAZIENATRH FAMER—FU/NGFYUEAE R, %
ELUT FE ML A FA B85S (FA-DSPE-PEG,, ) {4
XA LI 2R T 3 o 27T LA Jok e K SRR 1
SHEERANBARLNZG N T A2 W Pk ) I3 R, Wang 251+
SR T SO TV P R AR s — L R AR M 5
I8 A T ] Y FA-DSPE-PEG 00, B4 1Y 2EAZ B A i (PTX-
NCs @ FA)  FFHELRE MEFIAE R IR SGC-7901 K¢ T Irhya s
T2 PR [ R PR AR 100 B 300 mm’ LU 55 45 24 (19 4690
RO, B PTX-NCs ANFasE , 7 PBS HcE 1 h e kiR ik
Zjf 1 000 nm,2 h Ji5 H AT LB 2 2URITVE , M L2 T PTX-
NCs @ FA £ PBS 2% [liL7# PBS Hryaefa e /04 d, 3] FA-
DSPE-PEG, f 4 B 5t 35 52 S 40K 45 S i Aa e v, B o o%
TERT425(20 mg - kg™ ) J& , PTX-NCs@ FA SRR B 540 T
Tt FA IEMRGK AT PXT 141 ( Taxol) , PTX-NCs @ FA
Yo S A 41 2108 8 W B AN RS2 W, B Bk, FA-DSPE-
PEG2000 1 #7284 = 24 o) D e tAikla ) e i Rz R A o
3.2.3  JTRALRAAT R IR 2T T S IR A
AR, AT A0 50 2 A A, O 0 T R E I7 W IR R G R
o AN KRGS T LA B A 7 R TR T, HOARE 8 A T 4 1
YIAERTS A UUR, DL R R ARG V. Zhang 2571 R
LA PLXs 407 #6 TPGS Fi| i Fe 38 i il 4 R ER L1 B R 40K
AH(EC-NCs) , LA 15 mg - kg™ & ik 4F BC 1 41 s s 55
45T EC JFRI 251 EC-NCs TR 22 1RO I 5T i 25 24 1 24 3l 2
ARG 2R, R IUK R4 2 EC-NCs J5 1] BH 142
1 EC AR FHEE , 9K SR 25 25 AE Bl G 45 25 1)
FRUGEHH TN RIS, SEBE T X AL 1] 265 247, W] LA e S
BUH N BT AROIRTT , v IR T IS e 70 e A 7k
3.2.4  HREEAZERNITR  9UOKSS ME R RS, i A 5%
TRIT R ZBIRFR , oAk BRI T 25 9 76 TH W Hh 0 [
fEEE TR S A W R B . R Y BEEF 43R (CMC) By A filt
YRR 2R T EAT 5555 (A AE R AT, T AR I e e g, i —
AR T R IR B RAE M. Yan %% 10,01 mg - mL™!
PVA + 0.01 mg - mL™" TPGS + 0.000 5 mg - mL™' CMC,
0.0l mg » mL™'"PVA +0.001 mg - mL™' TPGS.0.0l mg - mL™'
PIXs 407 +0.000 5 mg + mL. ™' CMC #10.01 mg - mL ™' PLXs 407

Hh E 2770 5 2024 4 8 H 5 59 5 16 1)



AT SO A DE 1 ] 45 LR A K R B R (CsA-NGs)
F1.F2 F3 F4, 3% A9 IR 4% 6 IR 22 53 56 ( HET-CAM) X 4
Filt CsA-NCs BRJRIFR 25 25 AT R TE A, K I 4 Fil CsA-NCs
TN L5 24555 min Py F REICA 18 BUBBEIR , DT TE B LA R
e AT, HEAERZE B TER CsA-NCs-F4 FLEA
BV BERE R CsA-NCs-F3 FiI CsA-NCs-F1 ¥ RE4E m 25 W 7E A
JEErR AR P R B, T PH B8 - CsA-NCs-F3 il CsA-NCs-F1 4=
PR B R, R — R R AR IR B 2 0% R 45

3.2.5 BRAHIKNGTN kGRS UEEREHYE
2, S SROC Ty T B I T e o 0 2 Wl 0, 02D 2 i A
PRAE I BB, DATATHS I35 35 S5 0 Bz ok 26 ) ) P 3 kA%
LN &5 b s 7T VR S 8 2 T8 1R 4 1Y) K2 Bk 2 38 R
Assem1 ) 0.001 mg - mL™" SDC +0.005 5 mg - mL™'
HPMC +0.01 mg - mL™" PLXs 407 3% ] 5% AT 3 4 il 45
AL T B EORM K S5 & (BDP-NCs ) , 38 128 /)N B
JRAEAT A S BT 52, 46 FH 5206 Y kL & B 24 Jy 600 nm 11
BDP-NCsRE JE 5 5 47 1 UL FR, 3+ 5 % H BDP (1 77l 7= f
(Beclozone ®  cream) A £, BDP-NCs 75 J 2 1) 368 12t B g 541K,
FRE T &, ] A A MBS SRR 1 B2 BR 2, R WK 25 il i
YK ERERE LU N RGP 2459 R & s B FIRR AL
3.2.6  HUNZRZ RZGWGUORES R RS ) B3R s
15 A TSCSE M P 245 40 ) 8 B TRk TR ML il 5 i % 2H 41
HORE ), U IR AEBUR R YT T B T, R
RNFRE PRI GRS 5, v LA B0RTT R A, [ B R 6
X LA S A BLREIR H AR A0 B LA o Zhao ) 1A
PLXs 188 FilZ& FEBRANERE ], (02 PDA I %4 ALN Sy
] 43 F 1 % 15 2 H7 B 48 42 B 44 K 45 5 ( PTX-PDA-ALN-
NCs) , H- X HAR 8 P K, M, wi B PR 96 4 B 1 44 o1 20 i 75 1
(MTT) K K, M, wt 5 RI9E Balb/ C /NEREG S = IEA TR SR, &
i PTX-PDA-ALN-NCs 7E 37 °C ,5% 34544, PBS 28 wfrh J% Ifi.
Wb Refa e fAE SR/ 8 h %A KB RE R B AR AR K
ARBE PTX-PDA-ALN-NCs[ ICy): (5.81 £0.16) pg » mL™" J41
[ 2H PTX-NCs (18.22 +2.23) pg + mL™' Fl PTX-PDA-NCs
(14.9 £0.23) pg + mL ™" 47 5 {5 (19 Jif 938 40 i 410 ) 38 & PTX-
PDA-ALN-NCs 7 72. 09% (A8 R AN EAR T B s,
41, Zhao %" 1) Bottom-up™ 1] # PTX-NCs FE7li_F R JH 1
KA 35 i 4 PEG fL 8 & FA 1B 1 i 812 BE 90 K 25
(FA-PEG-PTX-NCs) , Jf % JL A& 2 1 #0442 P9 47 2 F0 44 9 9t
4T1 LRI RREAT IR 5T, K 3 FA-PEG-PTX-NCs 7£ PBS 5§
PBS + FBS IR 5V 1 B rl R F558 € , 57 3 PTX Rl PTX-NCs
AH L, FA-PEG-PTX-NCs &5 4E K PTX 7£ {418 5 1) 58 it
[H] (P <0.05) M2 PTX [a] 4T1 ZLARIE 534 (P <0.05) i
15 PTX X 4T1 ZUREAE R i am il v e, S LAkt 2 Fgh ok
45 T RS ) T AR T AU B S

4 FENRE
25300 A RE ) T ASIE BEAS 25 1 A0 K 285 e Pk A
B 1Lt Rt A R B2 Ostwald 80 S B E TE E TT 52 1 24

TR 27 s 2024 1 8 J155 59 0 16 11

Py MR i o PLIRG , Z2 300 A R IO A ME S 25 )
-5 HAT IR AR T AR 97 8 7 9 R0 2 1 i 5
ZIR S AR

UTAFESR , 25K A SR 5808 1 300 A 0F 5 i A 7 Jo
PEMRATT R AT A o AHAE TS AR e 1 2 — L8
()R« 55— , WSS SE 0 T A 3k S T K T R BRI AR AR A
RE , 3 1o i Fi B () A R By LR 20 R AIUORE SR 4, (HLZ5 W1 4
KEE RS E P 52 B 25 ) B JSORI 23 10/ B 45 TR R
Wi, PR R Bk — AP R T R 25 W 20 K 235 4% T s i[R3R
FarE VI A DG HE , 3 R 25 g oK 25 d i 1o PRV FRL 5 58—, 24
PIARREE T A B2 w250 AR IR BE AR A P9 2 A A0 AR T
(9 E B (EAOKEGE i 2549738 15 52 31 B A Wk AR e 4 U
15 JRE SO P R R 3 R 3 R R R AN E I B A, 7
TR RSN AR E PERE— PR T 8k 20 2510 22tk Y
ST ELAT 5 R AR A S ERRE 1 119 245 ) 8 A 45 A7 T s R
B 55 =t T 25 1 290 R 45 i ) 50 1) 22 R P 0 S B B
PRINBE AT N I 2 2 P, L 2500 A0 R 45 it ) 1A PN AR S
oK BTN 245 W) P P RE AT AT B PR RV | 8 55 7 AR A A AR S
P T TS W PR 285 ST TR 2 i AR 7R 200, DL E Bk
fi ] 2 AN T 1
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