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Abstract : Drug nanocrystal technology is an innovative formulation approach to increase the solubility of poorly water-soluble
drug. Drug nanocrystals arouse more and more attention from pharmaceutical workers and researchers because of their features
such as small particle size, high drug loadings, increased saturation solubility and accelerated dissolution velocity. Based on the
literature at home and abroad, the characteristics of drug nanocrystals, solubilization mechanism, preparation technologies,

stabilizer used in its preparation and market applications are reviewed.

Key words : drug nanocrystals; poorly soluble drug; solubility; dissolution velocity; preparation method; market application

AR, BEE A AL Rl B I SORTE LT & o i IZ L, MR 2 W SR R S . STk
L4 400 IR E S YR R Z MR, 25 600 26 AW ARG . B EZM Y (nk
<10 mg/mL) RILA A T8 4 SORTRE 59 B 5 25 Wy 59 3 I PR A AR 1 T 245 4 300 F 2 0 s PR X
AT T HA W6 L& Y RO I 2 » 0 3 B2 i BT B ST B B TR B SRR . DRI el e R A
2] (T 0 T A2 3 245 ) MR AL R 7R 2 W) A 0 R B A 24 3R S AR 1 AL B ) YA

W H - 2014-04-14 5 4% 0] H 41§ :2014-05-09 ; L 4w 48 . R - %2

HEWH . WALE AR BEE S (H201420815D) ;Wb 4 A ST WAL SR BT B¥ A BB S SR Hm A
YEZFIA : EERM (1987, 5, W ALIB & A, B W58 4 , 3282 I 3 245 4 i 770 S 245 40 Jo 2k Tl P R
FIRVEH  RIK E#HFE . E-mail: rongxy@163. com

FERRM, BRE, N S GORZ Y SRR & B R R R LT]. Wb B R 224, 2014, 35(4) - 339-348.
WANG Lianging, RONG Xinyu, LIU Kui, et al. Preparation technologies and applications of drug nanocrystals[J]. Journal of Hebei
University of Science and Technology,2014,35(4) :339-348.



340 wode B K ¥ % W 2014 4

AT [ P9 A 2 400388 B 3 2 00 A 1k BB L A 15 G vk R W 25 0 LR T SR AT 25T L R IR O
HEBEEARAENY CRAGAEFERARS &R HFT ARG MRS . RS ANES
J7 51 A0 25 ) ER B O L Y B R AR R3S A T — SRV 1 55 BR B SS B E 2 ) L R LR 25 T R RO 7R A R
FAEADF A EMR AR S RES ; FiE, % AR S wFEERREEY ., B, aF AR —FERmAE
R J7 ¥R R K I 25 W) B VR R B BOE 2 R IR .

YK BIEEAR, BRI S KRGY R, B —F B MEEEAYERENLGRZER, RE
Noyes-Whitney fl Freundlich-Ostwald 77 #2027, 38 i AR 25 Y142 B 40K % , 0T S0 35 588 o0 245 40 i o 07 it 8
MR,

1 K2 BRI

YR ZTY R RLAR VO — R 1~1 000 nm, 4K 9 44 K KL F A2 7E B9 T8 AT 43 M 9K 25 9 S AR A 9 oKk 25 )
BIK . SHORGYEAEARR, JORGY B ENEELEREN A SEMERM R, B2YA & 19K 16, 7]
INHRBE/NT 1 pm @47 250 B AR . QK259 & AR 8 B0 BT AR A B A il 4, 15 20 B 900K &
R 259 Fa R4 B R B AOKIR BT o B BREFE K SRR S K Gl iR R 2 — B
SIHD

YR Z5Y SRR A RAZE/N(1~1 000 nm) R ER (FHEEIE 10020 GE TEM AL RE N A K
B EHAY AL REAN R EALGURBRAZLE) T B E R GGG B EER,
5y FHEF=T KA ERE ST B B R E bR 2 4R B X 25, R R A M 2 2 4 K R S (BCS)
MKW URERE S B ER WIERE EA YR RTE RS R E.

2 YAKZEY R ARA i A0 R A0 R AL gy AL R

Vi R AN A RO SE IR AR 25 ) SR 2 S EEEARE R B 2 W Tl L R R A W A BE A AR AR
JE PR, JHC A S SR AR 04 0 i BE S O LB AN T
2.1 BHEREEM

HYRF RRARBUN R FREBHEEZH K. FRERT B FRAZEMN 100 pm B/NE 10 ym, R
FUE I 10 55 M 10 pm B/NE 100 nm, FE I IN 1 000 £, WE 1 FiR.,

#R 48 Nernst-Brunner/Noyes-Whitney 7 F&1%
AT 259 R 25 W) R SR T ARUBUE HE -

dX A-D X4
@ (GTY)

KA dX/de A HER; Xy NEYERE;
A R ERE B D AT BUR GV N A R
HBGC BRI BEREIEE. B m | g o o e R &
BORLTORLAR B I/ BT 3R T A K 2y W Fig.1 Sketch diagram of surface area increasing
REEZ G . B4 B3 IL3E b A2 120 nm #Y with the decreasing particle size
gk B SRR 5.5 pm WZYIR BWAR L, B
TORLAR (V)N M5 45 3R T ARG, T B T R A AR YA R
2.2 MBMBE®RENEX

TV R AR BE AR B9 1% B0 T » 259 B 18 0 7 il B2 088 B AR 2 2 (EX B A T2 D RLAR TE BIOR B LA
EREL . HZYRAE/NT 1000 nm B, BEE RS 9 U/ » 245 40 B 40 A0 95 % B2 S 3 4 K, IE #0 Freundlich-
Ostwald FREMI R .

10 wm 100 nm

A+ S O /INVRLAR 25 ) B LAV 88 B2 5 S D ORLAR 25 W) B MR R ¥ A 12 5 o o0 BV IA) B9 SR 5K 7 s MR 2
VB o> T BR s r AR T2 4250 A ERY R BB R W R HEEG T NAEXEE. AR RRE. 56—



F4l E RIS K 25 B AR B ] & DR R A 341

FhK TR S W ERAEM 2.4 pm JB/NE] 800 nm K 300 nm JF , H AR N T 150,
73 5h R ¥ Kelvin 283K, B0 RLAR I8/ » 3R T8 B 258 10 MR AN &SR3 R . AR O (o 38 A T B4 (40K
AR 43 BT WO (3 B B » BE B RLAR B 080/ » 245 97 B T i 0 4 0 » 0 7 BE R 2 3 R

3 MRBGYEREHERZE

ERT 24K 259 dh AR il 45 7 vk EZE AT RUAGE N 2 3€ . “Bottom-up” (AA/INVE] KD $ AR 1 “ Top-down” (AR
BADBARD . i E R H 4TS TR/ GIAORLF ULV S 45 R TAT A ik, EEARE U
PEVFLIESE . R AR K25 Y BURL o BB/ INBURL I O %, E R ROTE R R LA
3.1 iEiE

ULIEEIA T 20 4D 80 454X, g1 SUCKER %571 & B K B HEAR , MBI AR B — L B i YL s 72, 7R R
“via humida paratum(VHP) "5 #2 . %k BB AR o 7 2 S0 K X 0 25 W T 050 CRIPLIE D S h, SR 5 K ik
B TR I 25 S 5 OKIERD H o 8 H, RSB YRS, X Y TR A B 9K 259 &
AR I 2 B R .

UL VE 35 & 13 B, Bl E B P R 0 7
HH B B U RCRE BE S, BE TS 0 T 25 M L
VB0 T Ao N T LA R A UKL TR A R
38 o0 B 5 5 3 5 A BR Bt T LS 25 ) G i

w e e a1 RIER
WA, MRAY) . 29 E R K/NFE 2 e
i3 AR SUR SR OR T EST U3 - i S—— ey
B FE B, LS 29 W TE AR A 9 7 8L, S B ok
JiE i M R R 35, {548 3 9 26 4 B0k 42 R 1 B2z RERATEH
AL B — . B E R YA R T 2 8 B Fig. 2 Sketch diagram of precipitation technology

ERILE, FBORF R AP,

16 BE FEAR U A A v i BE RS, AW R AR A 5B 3. A, 25 Sz 22 B B BRI AR
B REA A TR R, VIS RMAEKNEEARZEH 40K F 5 K K 2HOKFRL
F o BMARERB AR FRBERKKR. FEEHWWEEZETZSEOT  DBEREE B 2 RER SHEF
B DZYEE ; DRE;HDRERLKAE.

VUVEEMML S D B E 8, AR, SARMEEMSENREMEE AFTESRNRE;DREHAE
B R T RERETABERNAY S HR SR DH &L B . HEE BT ERREGY, AR FHm

VIR ER S : DAY R DEE T —FER L AE R T MK ARELGY) ;2 b1 I8 lad B =R EH
BF 5 KRBHOKRS D B TA VBN B, FEERRE R, 55 - mis g,

B FAETE LA B[R, BT LA 2 AT oK I e A 7= i 7= i T . BT U ¥E AT AR 2 /8 FE 38 o By 9 T A 3 25 3%
41 Baxter /A 8] 9 Nanoedge 3 AP,

3.2 TERWMEE

A B B 12 — 2K M AU B 98 1 Y BB £ R (wet miilling) . 20 42 90 4 fX#], Nano System 24 &) (Bl K
Elan AR B HE L KA BB EH TAKRY &K 64, 7R Z 8“9 K & & £ R (nanocrystal
technology) "™ , HAETIZHEARE M L T 24~ FDA AUEF= 5. A 5B S 2 2 K F BB A BRI & 5 e 1)
MZGYHIE R — R E THAMEZES, WE 3, F HEREB LA &3R5 3, 5259 B0 BB A B A8 B
Ji) 7= A5 5 F 4 A B R 4 RN BT V) 7, ABCE A SRR AR B D EYOR B, B AR B2 S

W o A2 o S XPRLF 7= A= 2 FiAE S BRI < SURLAE B B/ VRL F FURL - “IRERE K K. HR B 9KR PR
T, LR B8/ ] A BRI A9 R LB R IR R E R K. 25 YV B BT S B R 2 7 A X A A R
RN EZH AR, 29W kB m LA R AR BB S 25958 2 iRk VL&, 2 BOB IR B9 RLF Ik
RE, UM EFEGE WY EMPERE ., HEREONGEESR SROMBEEESRBRFRE.



342 wode B K ¥ % W 2014 4

EBEER T ENRBL, SAYREMB A
B B2 £ BB S A K 3 I 5 4% 7Y £ E R
Fe. [RIREB R AP B, BLAR U, HEE Bk 5 25 )
AU [F] B B2 fih o 300188 25 , {15 24 ) 70 3R 1 () Y il 1
SHERIE KRB T BB RRD

R R IR R TR FATEE R, 91K KL
FHEREREBRE T RBEHORERE, FHEHK
NFEAHEREMERERRTERYES., B
I, EHEEE R E N LR EXN TREFEFRER
ETEEREZ., ML, B A% 2 2D BEXRL AR FURL
BoMAEZEEW. AR BN, RIEE B S
BFRESFEIFR G ERE, (RIRE T LG ke
FRZHEE BUMERRE, A TERRAME. EFZ
TEOLF 8 2k [ B S s vl A VR RO PR AR IR

N EHEEREERN EZELZSHWT - DY U B ; 2) BFBE 59 i 18] #0238 B 5 3) BF B 4 B2 /Y K/ A
BORENFMEMAEDEE.

I BB R B0 A D& T UK AR 25 90K R H %52 5 TR A REYT Kb, Bt 54t
Z I8 28 S PR /DN 5 3) Tl 48 B A RAL 7= S oBLBE A3 TR B s D RE WA E R G, I E K (1~400 mg/mL),
] £ 22 A0 U BE A GOR IR BT .

e B EEEE R R - DR S BB A R B R AME R E R GG R EERE T REH
Bt 3 BRI K 5 3) Z BB B AR AR BRI, R 5 KAt B A 7=
3.3 BEMERE

1o EE ¥ B vk TR R R T 1 A A oK 25 ) R A B P O i 5 R A A TS R B R N 7 ZE- BB (piston-gap)
KRR,

DS RHEA BT EAYREERRMEEIFRHOYRE  EEENE S REETT
], S ORI RIS N BY B, T8 /INVRE AR o R B, 78 e R R R 2 s AR T oK 7= A 28 7R, f RE
FARWIE /N . SkyePharma 24 7 B 18 FIZ B A K& B EL WA EHORPRL 7 . HEAR M E B SRR
Bt HRUE AR G £ 35 50~100 K, H 8 B BOKERLF , AR FE=T KL,

DWEE-HBRB A BB MEIRA 3 25 F S, B O L BB 25 T & 8 R e ) B9 R Hh e R
FE 531 25 Wy RELTR B 5 AR 5 W 24 AL TR 8 YR P 4 o 10 B 3 2 U, AT 18 B AL B 5 B e AL B4
4 25 ) TR B VBOE i PR 4B AT 10~25 Wi FE 3 G 3 , B BIAF A& B0 R . R4 34 B IR BE A 4 #A BR
AIE] i F AR BL43 R 7K 034 ik (Dissocubes £ AR) FFE K HH-7K #H B4 3 i % (Nanopure AR,

Dissocubes 7 R & 1998 4 MULLER F & % F| £ R (3L & Skye Pharma AR A) , FEBIEKE
WP H A GOR SR, BRTCRAZE LTS A EE SRR, RS RERNN A YHIERR
TEBE PR RS, R )5 =l o LA B 48, &t 2 R G PR R TE B4 K & IR B I 4 BT,
BB AL E R T B B A2 b ™ A i 1 B9 U0 7 DR 8] A B9 DA R mS ARV . =S A RO HY TR B
il TIRES W ERE-S AL LAY B 48 B, 1 U T AR R0 BE w8/ AR 3 10 55 01 O 72, YR A 9 3l B I A2
JINTIT 2 R0 484 I 8 TR U 2 ) B MR TE R B R B B JR R L RIE , TR BB B R 2R, B E I R IEH B R
S K, SE0E3,T RIAR % B, B BURBY , Dissocubes HARFEHIFIF R P BB TS Z M, (B WEERKE,
WK BURMEZ ) 5 R A K i AR AR BUIRIE S 25 W 0 5 2 T R i R A & 0

Nanopure £ AR & 1999 4t MULLER %7 & 19 75 —Fh & B3 B3 J7 ¥ » B3 & Fl 5K B A3 PharmaSol
A FE A , 5 Dissocubes £ AR [A] , Nanopure £ AR 2 78 JF /K 75 8 5 5 7K 1R 7 9 8 DLV 18 Hh ) 45 400K B 1Ak
H o #r Bii#E PEG400,PEG600 K ZBE-7K BiK-H M5 . AHEL Dissocubes HAR , AR F WM TR R : D&
TIKARRE LW R I KAL : 2% TR A Bl & B B Y POR B SR U EHREE TR E T3
8 0 285 40 s A ek 1 DA BB S 25 K A%, T FE 47 Al AR A B (PEG2000) A il 4 49K B AT s O ¥ 4 K IR B
W EE T mE, BT mEKED, AR T ZLTFRRE, FTEEEER TRER, FA AT

B3 AMRAERTER
Fig.3 Sketch diagram of media milling technology
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Tab.1 Stabilizers mentioned in some literaturest***!
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% P407 p 9. I Bt s
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ERRIM, % K 254 B A Y R A BOR & H R A
gx 1
Rz 5 BB 4 77 %
HPMC T R
HPMC uch-35440-3 R 3
PVA AR MR I BB
TPGS 1000 HEF % I BB
PVP K15 pryi I Bt S
2 1 I 5
BB iR (20 %0)-JH RN (16. 7% AL en 55 HE 3 Ji
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I P188-1t i 80 I 45 3 ¥ R
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Tab. 2 Stabilizers in marketed drug nanocrystals productst?:*!
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Tab.3 Some marketed drug nanocrystals

ESL /RS 3% N AE 4 oyl A g

[iEA S 1 I EH B R A HEAA 2000 4F

o Fi Wit 2 B K ik 24 I BB T i Jisg 3 RIEAH 2003 4f

Ak DR o0 JIEL I IfL A A R R 77 HeRE A R 2004 4
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H b 2 TR IR L AIDS A6 R &0AE I BB R B Par Pharmaceuticals 2005 4

A PR 9 S T N o RUE A R JUPA 1R B R BAATH 2009 4

R4 HyBRFERRE T HHREGHHIK
Tab.4 Some drug nanocrystals retained in clinical trials
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Firg M 2E 499 2K S AR DABROHL Ry 2R 1k 2 T B e A e 9 L 76 M DR I B IR

5 3 ARG Y &R i R RS DURR i (B 4 R Tricor) , 2004 48 FE3E A W) 7T, F T R I8 [ BE
G A 48 mg Al 145 mg., e DURFFESE RS T BRI HL 2 RS 5 35 %0, 2R A A o BFF B ok 1 &5 X 4 0K
25 SRR S BN T 25 VS AR B RN VA M R BN T B RO X I R B e BRI T A AR R 2 RDT ., i
Ab, o5 —FhETE AR R (F fh 4 & Triglide) By Sciele Pharma Inc 22 B #E 2005 4F 3k I /& 39 2% il 75 1
k.

T — YK 25 ) A 2 TR O ARV B (S 4 O Megace ES) F 2005 4F By Par Pharmaceuti-
cals 23 F] BT, & RCAE APUR B B BT . H HL 2R 990K 1B B AR R 625 mg(5 mL) , H A B A I 0
AR IR &5, AR 800 mg(20 mL) . 44K S AT AR N H b 220 19 O IR B 25 AR BT 3/4, 8 B/NT
BYRBL A . Megace ES 55—t SR AR BE FRAR 380 T 2838 B9 W7 0

AN R I 9% T TR T VR R R 6 DN OR R AIRZI Y R, T 2009 FEHBAERA RN T ARG RRMAERAA
HA LT AFRAREMSRERNIBT. ZEmAEREEN, TRERMER . 8 HA 1 K,
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AN, B TR GIK 2540 A R R B R O R R A UR R R R R L e i e T

6 4% iE

K FRTIAR BEZ YA G ORI AN ZE AR A B R BRE . ZER G & 8998 K 25 4y fAohL 42
/N 5 BE S 3 R I A 2 ) MR AN R A B RV R OF HOE T 2R R iR AR, B TRUEAE T, H 25 32 B 255
AR AR 2528 5] B9 3 28 A [ s 24 2 00 3R 5 3 X 9 1 2 gy R o R R A R R B 9 O R AR R
. BATZBERCITR LW T 290K 254 8 A 55 5 Bl 35 A 240 8 A2 R O B 5 h R
& R R AT W
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