11

No.11

2009 11 ACTA POLYMERICA SINICA Nov. 2009
PVP
1 1 . .2 1 %%
Branford-White Chris
! 201620 2 N7 8DB UK
X- XRD DSC
400
~ 600 nm XRD  DSC
13.7 s
1
98.4% 070702
drug delivery PVP K30 M, 5.8x10°
systems DDS BASF DMAc
1-3 2
5
0.5 mm
ZGF2000
s Kenawy 2002 Cole-Parmer®
— -co-
9 10
10
min
XP-700
11 12
polyvinylpyrrolidone PVP
Power-Shot A640
Canon Japan

PvVP
1 5.0
Bl g 100 mL :DMAc
0 40:60 V:V 30 g PVP 2

pvp h 15 min 2
2.0 mL/h

* 2009-04-21
08JC1400600

2009-05-25

London Metropolitan University-

20080440565

*%

E-mail 1zhu@ dhu. edu. cn

1170



11

1171

15 em 12 kV. SEM JSM-5600LV
12+1 C 67+4 % .
3 15 kV. 1 d
pPVP DMAc DMF 400 ~
DMSO 600 nm
10 min 1 a
/
. PVP
DMSO 7
DMAc¢ DMF DMSO > DMAc 1b .
> DMF. DMAc
DMAc
DMAc : V:V =40:60 pPVP
1 ¢
E p—
NS
>
) ;&‘Q&?
' Fig. 1 Observations of the morphologies of nanofibers and particles
a~c  Photos from polarization microscopy magnifications a and b 25x1 ¢ 40x7
a Helicid particles b PVP particles ¢ Nanofibers d SEM image of nanofibers
4 10 K/min 20 ~ 250C
CuKa 5° ~ 60° 40 mL/min MDSC 2910
40 mV 300 mA D/Max-BRX- TA Instruments Co. DSC
XRD RigaKu 3 a
2 c 20 = 15.899° 202.1°C.PVP
29.159°  34.065° 80 ~ 120°C
2a pvP 3 b "
“ ? 160C
pVP 3 c 202.1

pPVP


Absent
Image
File: 0

Absent Image
File: 0

Absent
Image
File: 0


2009

29.159
34.065

47.480
53.863

1
10 20 30 40 50
20(%)
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PREPARATION AND CHARACTERIZATION OF FAST-DISSOLVING ELECTROSPUN
DRUG-LOADED PVP NANOFIBER MEMBRANES
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Abstract Drug-loaded nanofiber membrane was successfully prepared using electrospinning process with helicid as
the poorly water-soluble model drug and polyvinylpyrrolidone PVP K30 as the filament-forming matrix . Polarization
microscopy PM and scanning electron microscopy SEM were taken to observe the morphology and structure of
the nanofibers. Differential scanning calorimetry DSC and X-ray diffraction XRD were carried out to determine
the physical status of the drug in the nanofibers. Fourier-transform infrared spectroscopy FTIR was conducted to
characterize the interaction between the drug and the polymer. Results from the PM and SEM studies showed that the
nanofibers had a very well uniform structure with a diameter of 400 ~ 600 nm and very smooth fiber surface . DSC and
XRD results co-demonstrated that helicid lost its original crystal structure the needle or long rod shape but highly
distributed in the nanofibers due to the forming of chemical complexes between the PVP K30 and the helecid
molecules . FTIR spectra clearly showed that the main interactions between PVP and helicid were hydrogen bonding

which was formed between the carbonyl groups of PVP K30 and the hydroxyl groups of helicid and resulted in the
firm existence of drug in the fibers. In vitro wetting and dissolution tests showed that the nanofiber membranes were

able to absorb water and dissolve on the water surface in 13.7 s through the” polymer-controlled” mechanism

exhibiting great potential to provide strategies for resolving one of the most difficult problems in pharmaceutics
the dissolution and absorbance of poorly water-soluble drugs and offer novel approaches for preparing oral fast
dissolving drug delivery systems or fast acting dosage forms.
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