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Preparation and characteristics of tretinoin nanocrystals

ZHANG Si-hui WU Qiongzhu ZHOU Jian-ping
(Department of Pharmaceutics China Pharmaceutical University Nanjing 210009  China)

Abstract  Objective: To prepare a novel tretinoin nanocrystal for increasing the dissolution and bioavail—
ability of tretinoin. Methods: Tretinoin nanocrystals were prepared by the method of high pressure homogenization
and then lyophilized. The effect of preparation process was tested with particle size and polydispersity index as inde—
xes. The products were characterized by differential scanning calorimeter (DSC) powder X—ay diffraction (XRD)
and scanning electron microscope (SEM). The dissolution rates of the nanocrystals and crude drug were also deter—
mined. Results: Tretinoin nanocrystals stabilized with 0.4% F127 were homogenized for 15 cycles under the pres—
sure of 1500 bar. Resulted suspension had an average particle size of 283 nm and was transformed into nanocrystal
powder by freeze-drying with 3% MCC as a matrix former. The lyophilized nanocrystals in the spherical shape had
the same chemical structure and crystal form as the crystalline tretinoin but their dissolution rate was significantly
enhanced. Conclusion: The method to prepare tretinoin nanocrystal is simple and convenient. The fast dissolution
rate of tretinoin nanocrystals may improve bioavailability.

Key words tretinoin; high pressure homogenization; nanocrystal; freeze-drying

(Y1210392) b (drug nanocrystals)
115952051707 E-
mail Zzhangsihuil23@ 126. com. (100 ~1 000 nm) (1 ~100 nm)
’.
113701458576 E-mail : wqz2008 @ sina. com.
1 (025) >
83271272 E-mail :zhoujpcpu@ 126. com, ~

1086
2014 23 9


www.willnano.cn

°. 2001
(Rapamune®)
(tretinoin
)
( 50%)
;
NamoGenizer

Nicomp380 Z3000
#);JSM  7600F —

( );DSC 204
( Netach ):X
Karlsruhe );ZRS 6 —
);UV 752W
);XHF D
):FD 2A
( ).
(
> 98% 1 20120922) .
(Tween-80 );
(Lutrol® F127 BASF );
(PVP k30
(MCC E
merck ); ( )
(HPMC£5 ).

BCS II

M B ;
R MBI

Chinese Journal of New Drugs 2014 23(9)

1.1
0.8¢ 80 mL
4000 r*min "' 3 min
o 300 bar 2
1 500 bar 15
1.2
2mlL 10 mL
o -78 C
4h 60 ho
2
2.1 0.2%
F127 Tween-80 PVP k30 HPMC
F127(0.2% 0.4% 0.6%)
Pl
2.2 (500
1000 1500 2000 bar) 15
Pl o
2.3 1 500 bar
(15101520 )
PI

2.4 (

PVP k30 MCC )

PI .
2.5
3
3.1
PI
3.2 (DSC)
10 °C * min ™"
220 C DSC
3.3 X (XRD)

2014

(3% 6% 9%)

N

40 C
X
1087
23 9


www.willnano.cn
www.willnano.cn

Chinese Journal of New Drugs 2014 23(9)

26 3°  40° 0.02° 0.4% F127 o
4°emin " 40 kV 40 mA.
4
4.1 10 mg
100 mL
100 wgeml ™' o
0.511.31.522.5mLL 50mL
122.6345pg mL™"
345 nm o (c
pgeml ) )
C=8.35484-0.1257 R*=0.9997 1
1~5pgemlL™
4.2 ( 80
). N 6
10 mg (
$2010 X C
Tween-80—- (7—1 000)
900 mL 100 remin ™' (37 £0.5) C
5 10 15 20 30 45 60 min
5 mL 0.45 pm » F127
37 C o
345 nm 1.2
’ 15 3
o 1 500 bar
! PI o
1.1
8
o Tween-80 ’
poloxamer 188  ; HPMC PVP 1 500 bar.
HPC PVA
0. 2% F127 Tween-80 PVP k30
HPMC o
1 P1
CFI127 >
Tween-80 > PVP k30 > HPMC.
F127(0.2% 0.4% 0.6%) 2
F127 0.4%
PI 3
1088

2014 23

PI

PI

PI

PI


www.willnano.cn

1.3
4
o 15
- PI
. PI
P1
4
2
2.1
10
11
12
6% PVP k30 MCC
o MCC
PVP k30.
o MCC

Chinese Journal of New Drugs 2014 23(9)

1 500 bar 2.2 PI
3% 6% 9% MCC
PI
o 1
MCC ( 10 ~30 pm)
MCC
’ . 15~20 ( nm ) o
10 000 r*min "'
15 5 min PI o
MCC
1 Pl
/nm PI
282.8 0.288
894.3 0.524
3% 505.5 0.328
6% 452.7 0.335
9% 382.8 0.304
3% MCC 266.9 0.223
6% MCC 221.5 0.245
9% MCC 189.9 0.214
2.3
3% 6% 9% MCC
60 min 14.45%
(MCC F127 F127
) 60 min 29.62% 30.41%
F127
9% 60 min
92. 80% - MCC
3% MCC 60 min
99.51% . Noyes-Whitney
o o MCC

1089
2014 23 9


www.willnano.cn

Chinese Journal of New Drugs 2014 23(9)

7 SEM

5 3.2 DSC .

) DSC 8 180 C
( 8c)

o 8a 8b 53 C

F127 .
6 McCC
2.4
:0.4% F127
1500 bar 15
3% MCC
° 3
a b: cC
8 DSC
3.1
( 7a) 3.3 X (a)-
20 ~ 100 pm . (bh) (¢) X
( 281.2nm Pl  0.284) 9 .
. 7h
200 ~ 400 nm.
MCC (10 ~30 wm) Mcc o F127 M
7b MCC.
¢ 7b)
( 73.) o 15 o
1090

2014 23 9



a: ;b: jel
9 X-
4
10 60 min 3
90%
14. 45% 29.61% -
10 3
0.4% F127 1 500 bar
15 o
3% MCC
o SEM
200 ~400 nmo.
DSC X

15

Chinese Journal of New Drugs 2014 23(9)

VAN EERDENBRUGH B VAN DENMOOTER G AUGUSTIJINS
P. Top-down production of drug nanocrystals: Nanosuspension
stabilization miniaturization and transformation into solid products
J . It J Pharm 2008 364(1) :64 -75.
MULLER RH KECK CM. Twenty years of drug nanocrystals:
Where are we and where do we gd? ] . Eur J Pharm Biop—
harm 2012 80(1):1 -3.
RABINOW BE. Nanosuspensions in drug delivery J . Nat Rev
Drug Discov 2004 3(9) :785 -796.
JINNO J KAMADA N MIYAKE M et al. Effect of particle size
reduction on dissolution and oral absorption of a poorly water-sol—
uble drug cilostazol in beagle dogs J . J Control Release 2006
111 (1 -2):56 —64.
HANAFY A SPAHNJLANGGUTH H VERGNAULT G et al.
Pharmacokinetic evaluation of oral fenofibrate nanosuspensions
and SLN in comparison to conventional suspensions of micronized
drug J . Adv Drug Deliv Rev 2007 59(6) :419 —426.
MULLER RH GOHLA S KECK CM. State of the art of nano—
crystals-Special features production nanotoxicology aspects and
intracellular delivery J . Eur J Pharm Biopharm 2011 78(1):
1-9.
DUMAY E CHEVALIER-LUCIA D PICART-PALMADE L et al.
Technological aspects and potential applications of (ultra) high
pressure homogenisation J . Trends Food Sci Tech 2013 31
(1) :13 -26.
KECK CM MULLER RH. Drug nanocrystals of poorly soluble
drugs produced by high pressure homogenisation J . Eur J
Pharm Biopharm 2006 62(1):3 -16.
KAKRAN M SHEGOKAR R SAHOO NG et al. Fabrication of
quercetin nanocrystals - Comparison of different methods J . Eur
J Pharm Biopharm 2012 80(1):113 - 121.
VAN EERDENBRUGH B VERCRUYSSE S MARTENS JA et al.
Microcrystalline cellulose a useful alternative for sucrose as a ma—
trix former during freeze-drying of drug nanosuspensions-A case
study with itraconazole J . Eur J Pharm Biopharm 2008 70
(2) :590 -596.
VAN EERDENBRUGH B FROYEN L VAN HUMBEECK ] et al.
Drying of crystalline drug nanosuspensions-the importance of sur—
face hydrophobicity on dissolution behavior upon redispersion
J . Eur J Pharm Biopharm 2008 35(1 -2):127 -135.
KIM S LEE J. Effective polymeric dispersants for vacuum con—
vection and freeze drying of drug nanosuspensions J . Int J

Pharm 2010 397(1 -2):218 -224.

I 2012 31(1):15-19.
GULSUN T BUDAK C VURALT et al. Preparation and charac—
terization of nimesulide containing nanocrystal formulations J .
Pharm Dev Technol 2013 18(3) 1653 —659.
ZHANG ZB SHEN ZG WANG JX et al. Nanonization of meges—
trol acetate by liquid precipitation J . Ind Eng Chem Res 2009
48(18) 18493 —8499.

/ 12014 -03 -20

1091
2014 23 9


www.willnano.cn



