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ABSTRACT . AIM To prepare diosgenin nanosuspensions. METHODS The nanosuspensions prepared by
media milling method were solidificated by freeze drying method. With particle size and polydispersity index (PDI)
as evaluation indices, stabilizer kind, ratio of diosgenin to stabilizer, ratio of preliminary nanosuspension volume to
grinding bead amount, milling time, lyoprotectant kind and its amount as influencing factors, single factor test was
applied to screening preparation and solidification processes. The morphology of nanosuspensions was observed ,
then the particle sizes and polydispersity indices of nanosuspensions and freeze-dried powder were determined.
RESULTS The optimal conditions were determined to be 6 : 1 for ratio of diosgenin to Pluronic F127 (stabilizer
I),50: 1 for ratio of diogenin to sodium dodecyl sulfate (SDS, stabilizer Il ) , 1 : 4 for ratio of preliminary nano-
suspension volume to grinding bead amount, 120 min for milling time, and 8% PEG-6000 and 2% mannitol as lyo-
protectants. The average particle size and polydispersity index of rod-like or flaky nanosuspensions were (348.1 +
14.2) nm and 0. 244 +0. 059, respectively, which were lower than those of freeze-dried powder. At room tempera-
ture, the particle sizes of nanosuspensions and freeze-dried powder remained stable within 35 d and 3 months, re-
spectively. CONCLUSION

suspensions, which can be used after being reconstituted.

The physical stability of diosgenin freeze-dried powder is superior to that of its nano-

KEY WORDS: diosgenin; nanosuspensions; media milling; freeze drying; single factor test
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Fig.1 Effects of different stabilizers on the particle size
and PDI
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Fig.2 Effects of different ratios of F127 to diosgenin on
the particle size and PDI

2.3.3 EHUEHOLE SDS il F127 JAEE 1Rl
TR, SDS e FIAgE ], WE R BA PR

VEFD, REFR 25 Wk 7 76 IR B i R 1
[ U OC R 5% , F127 HEHiR Y
JCI 106, BHEEIIESY 60 min, 4% “2.17 T
ThEH AN KRIRER, ZREFEH LS SDS
el 175, 1250, 1 : 25 WFRPRiAR A PDI ) 5%
M, S55RULIE 3. AT, W LR 1 s 50
B, B/, A (382.3 £11.1) nm, PDI K
0.103 +0. 082, SEAFH F127 AH LI WAL

$i4%/mm

. . B

1:75 1:50 1:25
SDS: #H{ Bt

E 3 A[E SDS 5EHEF T fIxt#ii25 PDI H550m
Fig. 3 Effects of different ratios of SDS to diosgenin on the
particle size and PDI
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Fig. 4 Effects of different milling time on the particle size
and PDI
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Tab.1 Effects of different lyoprotectants on the freeze-

dried powder (x +s, n=3)

HTRA AL S

Fii%/nm PDI

Gk - * 744.2 £40.3  0.403 +0. 230
&L - * 693.9 +£34.8 0.264 +0. 062
T - * 769.3 +74.6 0.468 +0. 124
T - * 630.8 +7.4  0.302 +0. 041
b - * 772.9£29.2  0.537 +0. 114
ITE + - - -
H g + o+ o+ - - -
HER - - - -
PEG-6000 + o+ - 521.8 +25.8 0.336 +0. 027
PVP K30 + o+ 654.7 5.0 0.358 +0.072
% H + + - - -

TE: + FRUE TR B, T, G A —; + + R
THPSNILLE G (HA SR ) DB, G —; + + + FORUE
TSN A @ ORI —; « FOR T MR RS2
BT UM s - FOR A L EOR
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WG, FBREX R TR, 255 0L3%
2, HERAHL, 4 PEG-6000 [iTH vk 8% B, i

(U
R2 AREBRERE PEG-6000 335 F MM (x s,
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Tab.2 Effects of different PEG-6000 concentrations on the

freeze-dried powder (x £s, n=3)

PEG-6000/% HFif2/nm PDI
4 602.2 £37.9 0.341 £0.011
6 547.8 +25.7 0.323 +0.013
8 496.5 +20.5 0.322 +0.028
10 545.3 +30.4 0.285 +0. 135

2.5.3 HEBEEEWKE Ll PEG-6000 A% 14
ey, PRI ZEE, T SCEX AL,
ARSI 5 5 2 58T 8% PEG-6000 BK A 1% | 2% |
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BWRAG T Ry, $% “2.27 IR J7 ¥ 5E BL AR A
PDI, 25, 3 b 40 K 1 B W m R 22 4 i R
(349.1£15.6) . (337.4+13.9), (357.8 +7.7)
nm, PDI 43514 0.242 +0.027. 0.278 = 0. 066 .
0.213 + 0.076, E¥{EH 49K (348.1 + 14.2)
nm, 0.244 £ 0.059; 3 #t T8 09 F ok 42
(500.1+12.6) nm, PDI 34 0.357 £0.019, flt
ALAL, O EE MRS
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Tab.3 Effects of different mannitol concentrations on the freeze-dried powder (x +s, n=3)

TR R LU i/ nm PDI
8% PEG-6000 M, TR, AR — 487.4 271 0.239 +0. 006
8% PEG-6000 + 1% H 52 e, AR, R — 497.5 £20. 4 0.308 +0.023
8% PEG-6000 +2% H iz e, AL, AP — 470.7 +10. 8 0.275 0. 038
8% PEG-6000 +4% 1 fZ: 0, 4565, P — 578.8 +30. 1 0.368 +0. 115

1822



2017 4£9 A
£39% HoMW

TR %

Chinese Traditional Patent Medicine

September 2017
Vol. 39 No. 9

2.7 WEMEKR MUK T A AR TR R
XK RN 1 mg/mL, S L 3% 00 2 56 k9 f-,
30 s 5 LA pH 6. 8 19 2% BRI FRIA WYL 5 1 min, £
T, FHES B (TEM) W, 25538 WA
5. MERTE, Ok ZEERE AR, AR IR
&, KINAY—, FHRiEH 400 nm,

2.8 MR Rk EA AL 7 A B 9K TR B
WORR T8 T 2 0 T e, I AR IR B EE 0
1, 10, 20, 35 REyRifEF PDL; ZRT Mt &56 1,
2. 340 AJE, EHARARF PDL, 2590 4, H
FOlH, HRTHRARAE 3 A NSEEAR TR, A

5 MAREREFHERERK

Fig. 5 TEM image of nanosuspensions
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Tab.4 Results of stability tests for nanosuspensions and freeze-dried powder (x s, n=3)

B JiCE B R]/d SN Hif%/nm PDI

YOKIE IR 0 BB A, A — 349.1+15.6 0.242 +0. 027
1 SR TR 371.6 +14. 1 0.169 =0. 064

10 SR TR 394.6 £22.7 0.219 +0.028

20 B, AR5 397.0 £13. 8 0.150 +0. 032

35 e, AR 2 407.8 £20. 1 0.135 +0.071

TR 0 F R, (R — B3R P — iR R R 502.0 +15.2 0.285 £0. 079
30 B B E, GRS — R B — R R R 496.7 +10.3 0.301 +0.011

60 B, B, AEY— R B — 1R B 499.0+18.6 0.296 =0. 023

90 H, B, AN — BHR P — 1R R 501.7 £11.5 0.288 +0. 033
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