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Abstract: Drug nanocrystals self-stabilized Pickering emulsion (DNSPE) is a novel Pickering emulsion with
drug nanocrystals as the stabilizer. There are more and more researches on DNSPE in the field of drug delivery in
recent years. On the basis of summarizing the research status of DNSPE used as drug delivery systems, this paper
comprehensively reviewed the research progress of three key issues, such as the main factors affecting construction
of DNSPE, characterization methods of properties and structures, and in vivo fate, and looked forward to the
industrialization prospect, which is beneficial to deepen the comprehensive research of DNSPE and promote its

application in the field of drug delivery.
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Figure 1 The type of Pickering emulsions as well as the bending behavior of the oil-water interface for drug particles with contact angle

less than 90° (above) and greater than 90° (below)
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AL () I 58 T7 R — B, 352 R AN 3 BRI 5E o FiL
R HTI E J7 v EEAH P A — R T AU
ARFBOCKLEZ 73 S A €, 315 d, j<dy, d, SRR S
¥, R BRI E Y, Bt ioa
A (1200 5% 300) FLiE FIRAR 5 1% B A 2) tH5EF
PR,y dy

d,,=SdYSd>  d,=3nd/Snd’ 2)

T3 TT BeA A MR T L T P O S A OK e —
TGN 5E T B, PR SR A5 B A ) LR R A, T
TS B AR A o AELFE AN 520 L RS e P Y R
PN AR AE 53 B U B AN OK i, BT DL K 2 SCHRAE I E L
TRLAZ I VR 2 B B 9K b o ik 2 4R 3R
FLI A AT SO E SR AR . Rl 7R E
[F] — A RS R 5 2 5, MBI AL . Ak, KL
A0 IS ot 4 e 15 ol 4 SR A R e A AR
Wt
3.2 REMMTENTGE

e 5€ 1% /& DNSPE 1% i vF i i) R st e b e —o H
ARSI VEVPAN W B 70 3 Fl . OJE — & I 18] 5
AT AR . @ E creaming stability (7K )Z 15
FE /LR FIAT 6 55 FE < 100%7) BY coalescence% (AT H
BRI A R R/ FL VR B WU A v B, B L E TN
HHORCE — € I TR], ANFRE LB I JE IR . DA
B U SR T R BOAN RS BT R R VAN P
BIEHMBUKD ZHEN. 2 BUKZEEE K, 2K
P e MR 2 o XA PPN D7 VR T A, (B —
BREE o XTI AR AT AR 2D, an A A 2 B U AH AT LR A A
m, MEDLAER € Bl = AR . TR R B E B
AR AT TG B L R i, e DL A B e T
PIK)Z . @B OIETFN AL R e o 2B R REE
BRI E B4 72 i T DNSPE ff& s M R4, 5 B AT
G4 — B0 2k 1. B2 DNSPE KT 78 2 I

5] 24 $8)(2020 i) FLiB A= € PERF 5T, 16 FH 7 1 800 xg 125
15 min'™?, % % 2 1 Ju 2 € DNSPE It 50 R H T
5000 xg .0 5 min®", AR # 3 DNSPE HI 8 € M5 %2
P 11 180 xg B0y 10 min™ o X B0 J5 (I RE S, A 1
APF 0 A2 W0 7 e AF KA B AT AR FRES A i 2 i
D52 FLEFE S TE 500 nm (19 9% ' 5 A8 VP A FL i ik 5 A8
AU o B0 JiE AR I S I LR, WO FE R DS, R
R
3.3 FEWMERLESZE

W5 245 40 4 K i T 7L T 7K S THT TR W B 2 e
DNSPE f0U 25 #4) 0 AS 0] > R R AE T BE o
3.3.1 A8 (scanning electron microscope, SEM)
FAHFAHEBER (Cryo-SEM)  SEM 2 W 2 7,3 £ 1
RO 435 40 055 FH 925 o K5 DNSPE 43 i1 1 fie i 58 455
8 4% B Dk R T M6 5 AR M B 3R T, B AR T, i
Ab PR S A AT SEM LR . JE ik 5 A AL LA,
L3 B T A2 756 98 K BB o Zhang 25738 S FH 3
J7VEAESE T 7K T ] 5 4K i 7E DNSPE LT 3% 11 1) T
Bt . DNSPE # F JLi R I AP 5, H K& B R
i, RIR SR ST 2 Ak an, T2 sk (K2).

R B IR D S R, Bk g
(URE TR o8 K, DR 75 ¥ JLIRC T8 S A R AT
WEE o AH T8 i 72 b L0 25 0 T Re 2 R AR AR Ak, B
Tk MR LSS5 R AR /N o Cryo-SEM A | F EEAIG
AR HIRE B i AR, B WS 2 AR FE 5
Ff il 2 1 BRI A VR (IR E-140 °C) T 24 9% JL 1) B
(B 4/M k) S5 A B S, B A R AR i R GO BT Y
A4 (RJER £-180 °C) BI Al #H47 W 8. %A S
#i Fl T DNSPE [ 45 #4 i 82271,
332 WHEIE BB (fluorescent inverted micro-
scope, FIM) X T [ &5 A 2L MR L5, s
MR VZET R, T B % B LS W B T L
TR 2K b . BB X P 7 0 B IR &R
DNSPE [1) 7L 35 45 #4 IR, 75 7L 35 2 11 W0 %2 380 — Bl B 2. 11
WRR RGO (K3), IESE T B RRAK AR

Figure 2 Scanning electron micrographs of silybin DNSPE (A)and its surface structure (B)"”). DNSPE: Drug nanocrystals self-stabilized

Pickering emulsion
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T T R B
333 HAHREEE MR (confocal laser scanning
microscope, CLSM) 9 CLSM I T80 K A% oz = 1
FIM, CLSM 7 DNSPE (1) 45 F4 3R 4iF o B3, g3 ol
SR NK F TE 80 2% T (B (1 4) B

CLSM AT H T B & K M RIS 259 (WA &
TP T AR 20 R VM R 55) DNSPE [ B 2
ML, XF B S8 R IE A2, W ek
S RMNAL 2 R E A . R R A
A RETE Ry, 5 AICL R A SN A AT 9%
P . Yang SEUO5E F X — B, AR 75 3 Fa e
(¥ DNSPE 5 % 1k 1 () AICL, £ B & IR &, B
CLSM 1£ 488 nm WK K N M AL 458 . Tween20
T 52 O LR FP A W 82 B 4Tt e o', T AR A o IR A e
(10 LR O 81 21 €0 P 2 P ) o B 2 BT /KR v, TR
BTy 22 10D, 4IF S2 T 1% Pickering S 3L 45 #

PEIEHR LR R 7k Bl L v A e
B4 bnid, KA B P 2= FRid, 4 HI7E 488 F1633 nm M
A G JE B A AN AR BORL B e B S0,
B B PF &, RIRT LS 31 J8 2 20 4% €8 1) 3o ¥ 22 T
A AR B W B o B ERAE D T, A RIS R S g
KB TR e B AR T A R K A, B %
DNSPE™"; 1 45 HF 71 42 W %2 517 76 i) 4% 47 0 2L o
0.01% I J& B 114 — BE RN 0.1% Jé % == K ig kAT
Pen P, AHR, PEAER UL, B P 2 BT K S CLSM
W 5% ) 1) SE B A B 2 22 75 8 ST R B o R Z
TR I8 UF 245 ) 40 K R B T 9 R R T, o S I SR R
B2 RE MG K i 45 A e — i, HLFR 25 R BR 13 25 J8
B2 e R A Re R R AR T AR 1) e ¥
YRl E B BIVRIAZ, H AT JC SRR X — R
334 HYDGHRRMEANESZE AMWPKTHER
B SIMAR A IS, 5 AR T AR, T K R
TR T R AN, TR BT KA. 2
WA [FPIR S B 43 BORE X o AHUR S I fiis B 25738
AIREF= AR EE KR . (R A 0 B 5 25 W0 7 DNSPE
R A A, D SE GROK R 1 ST IR B % . H AT e S T

100 pm

W Bt 5 1 2 B 7T 5 R QO I s A WP (43 1 254
Ho Luo 260N 2T b B T 5 R ORI AR B I IE O
FeFLIT 4 000 xg B0 20 min, 23 25 /K AH, I 52 A Bt
B9 B B AL A D B IR B o X RV T AR 2 R
AHE A5 LR, LS %% DNSPE FH 258 402K 5 11 W B 5%
o @ MEZYIIM AT . ZIE TR PK B ER
i 2 THT PR R B o L 20 B D KR i AR R B, T
A3 AR 2509k B . WangP L ik bR T
B IR 2 FH S0 1A DNSPE " 2590 18 3 A1 KW B 175 450
#4357 1 % ) DNSPE - 1 800 xg 50> 15 min $£15£4 &
WFLE, M ABZR A EE. K5OG
FF 4 °C.50 000 r-min™ B0 1 h, B2 B A (&
JZ) B MKA (F)2) M 25902 G K S i o
[E])2), /N0 B2 2, W5 b KA AR R AN 259 25 &, o
BSR4 R ER, B X DNSPE
HE IR E 70.3% Vi Al T /KA, 29.3% PAGN K & % W Bt
TR, BREJLTAE T )15, HomAe s
WESEANL 1% FHSE A LA S A L m
JUTPANETIK, A 26% KPS0 LA 4345 T-iAH, A
T 74% W BT FL AT . 1%k RE SR 15 25 £ DNSPE
W AT AR L, G R T #E % DNSPE BT 4514 . D il
TEFLI R T % o 19702 e B TH AR L 3R T BT
W B R 25 D K . Yang SRV AR A 4R B e
5E I Pickering FLI T 4 °C .12 000 xg &5 40> 30 min,
T AR /N O WS BR JEC T 32 BH B OK )2, VA R TR IS D SE TR
B e SR R ) A, $R A (3) THE R A B
AT 78 75 %65 40.01 + 1.13 mg-m™.

I = (Cggonmea*ds )/ (96)

= [(Comutsion ™ Cuptayer) *ds 21/ (96) 3)

Horr, I (mg-m™) 0 1 5 B E, Clgsorvea™ Cemutsion
T Cpppager (Mg mL™") 73 55 & 5 00 J5 2 A 2 o 55 I 2 1
G 9 0T B, d,,(mm) 2 T 1 bE 3R T S B R AR
o RN FLIR AR LA

SR, B 77 AN 8 R AE 40 K & %o L 3% 10 1) 78
T B, BIAT 22 K Ll A5 fr) 2L ¥ 2 T o [ A folohor 78 15

i AT 0L, H AT DNSPE H 254 7 A5 RRE 52 05 1540

100 pm 10 ym

Figure 3 Fluorescence micrographics of crude material (A), puerarin DNSPE (B, C)""?. Adapted from Ref. 12 with permission. Copyright

© 2018 MDPI
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Figure 4 CLSM images of fine 20 vol % n-tetradecane emul-
sions prepared via vortexing in the presence of 1 mmol-L™ tiliro-
sideP”. The brightness in the images is caused by autofluorescence
of the flavonoid particles themselves. Adapted from Ref. 39 with
permission. Copyright © 2011 American Chemical Society

S SR LR 0 SE A 4 B, T E A R 2
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Hh RS e T W FE A MR ISR Caco-2 4 RS U AE 52

Wang 559125 8¢ 1K Ji B F2E [ FA 23 Pickering
FLIRLEAIL H B b e e ik o K L0 T N BB
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BARBRER R REPIE N K, FER AR B
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LR B R & 5 R AR R, EL R B
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TRLAR Dk /N, ¢ e S AU W 5% 81 7L 2R T (1 B8 AR 3R 4
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REH — E BIREIR o T AL B VRORT 2 T v 1 7 AR E 11 3
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5 MiIREE
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L1l R B FH A 5% 0 1) 8, A2 F K v 2K 35 1 DNSPE 25
EE LIPS

3R DNSPE 14 P 4N 55 00 HME f0F0 G B AE T n T
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