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Optimization of Water Extraction and Granulating Techology of Tongmai Granule

YOU Wenzhi', CHEN Xuemei', SU Juanjuan', PENG Liangong', GUAN Changyi’(1.Dept. of Pharmacy, Xiamen
Hospital of TCM, Fujian Xiamen 361009, China; 2.Dept. of Cardiovascular Diseases, Xiamen Hospital of
TCM, Fujian Xiamen 361009, China)

ABSTRACT OBJECTIVE: To optimize water extraction and granulating technology of Tongmai granule. METHODS: Using the
contents of notoginsenoside R, ginsenoside Rg,, ginsenoside Re and ginsenoside Rb, and yield of extracts as the index, 'L,(3") or-
thogonal design was used to optimize and validate water extraction technology in preparation process of Tongmai-granule. Decontam-
ination, concentration and drying, diluent of granulating technology were investigateds, RESULTS: The optimal water extraction
technology was as follows as 8-fold water, soaking for 0.5 h, decocting 1.0 hyeach time, for' 2 times. In validation test, the yield
of extract was (28.38 £ 0.461)% (RSD=1.63% ,n=3), and the ,content of total saponins was (5.029 + 0.060) mg/g (RSD=
1.20% ,n=3). The optimized granulating technology was that(extract wasfiltrated and decontaminated, and then concentrated un-
der vacuum degree of 0.08 MPa and vacuum temperature.of*60'°C4 the ratio of extraction powder-accessories (maltodextrin) was 3:
1, drying temperature was set at 85-90 “CGg the amount. of diluent was 3% . Under this condition, the content of total saponins was
(5.211 + 0.207) mg/g (RSD=3:96% , n—=3) . CONCLUSIONS: This technology is stable and feasible, and it is suitable for the
preparation of Tongmaisgranule.
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2.1 KIEIZMAL
211 MY 4 REFES Amethyst-Cos A2 (250 mm x 4.6
mm, 5 um); TSI HT NG (A)-7K (B) , B B Bk (0~25 min,
18% Al%.25~%35 min, 18% ~19% A; 35~55 min, 19% ~29%
A; 555275 min, 29% A; 75~95 min, 29% ~40% A; 95~100
min, 40% ~18% A) ; K < : 203 nm; PEAE TR - 10 pls A1
30 Co ML“2.1.27 ~“2. 147 WA E , 25 R Fe sk
PIAZ AT Rg AL T 5 000, /3 B R T 1.6, (A
FE LA 1,

2.1.2 RAEX MMM H R R EFRI L BT RO E
i A S BT Re SR AL S B Re X il L A2 247 Rb,
Xof B 3 o, DA H R A 1 ml =B B FF R, 0.03 mg A
ZBAF Rg, 0.25 mg, A S 21 Re 0.05 mg, A B ¥ Rb, 0.15
mg [FIRA X RS, B2 5T, RIS

2.1.3  HHRASEW AT & BC2.1.67 W R IE I, UK
HRRIA 1.2 g, BT HIEHEI D 2 A H B 50 ml, 45
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Fig1 HPLC chromatograms

A. mixed substance control solution; B. test sample solution; C. nega-
tive control solution; 1. notoginsenoside R;; 2. ginsenoside Rg; 3. gin-
senoside Re; 4. ginsenoside Rb,

(PUFB) AHOCHLAE X & SRR IE i T % 58 . 45, NS 8
R B 7 iy y=186.224 9x+1.264 9(+=0.999 6) , 21t
JLFE R 0.487 86~4.878 6 ng; K% 5 1 RSD=1.47% (n=
6) e MR I Y RSD=0.56% (n=6) . 5 & i ) RSD=
0.98% (n="6) ; JNFF IR B Y 93.40% ~97.15% (RSD=
1.96,n=6),
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Tab 1 Factors and levels

KF . AR
A B,h C,h D,k
1 8 0.5 0.5 1
2 10 1.0 1.0 2
3 12 15 15 3

A2 2.3 30l J0, 45 IR AT L A0 43 W3 R /NI
D>B>A>C, GG RIET 2 NRKBS 7, THHE N
A:B.C:D:. FHFE 3 AT =2 0] (B) R k8 (D) X 44 R
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Tab 2 Orthogonal experiment design and results

J#5  AMF B Ch DR OREME @ BETSEmgg GRS
1 1 1 1 1 21.05 5411 79.97
2 1 2 2 2 28.35 5779 92.50
3 1 3 3 3 32.52 4.249 82.11
4 2 1 2 3 33.11 4.658 86.95
5 2 2 3 1 23.24 4.579 74.23
6 2 3 1 2 29.73 4871 85.01
7 3 1 3 2 28.65 5.953 94.61
8 3 2 1 3 3142 4.179 80.08
9 3 2 1 2427 4259 72.25

K 25458 26153 24506 226.44
K, 246.19 24680 251.69 272.12
K; 24694 23937 25095  249.14
R 839 2216 6.03  45.08

R3 AENMER

Tab 3 Results of variance analysis

[EE BETHIN el F P
A 14369 2 1.630 0380
B 84.789 2 9.618 0.094
C 8816 2 1.000
D 347,629 2 39432 0.025

1 Fon(2,2)=9.00,Fy5(2,2) =19.00, For (2,2) =99.00

NOte:Fmo(2,2):9.00,F0.05(2,2):19.00,Foal(2,2):99-00
F4 WIERIEER(n=3)
Tab 4 Results of validation test(n=3)

Lt BB, % BETFH, me/g SR

1 27.90 5.099 98.72

2 28.82 4.997 98.80

3 2842 4992 98.19
xts 28.38£0.461 5.029 £0.060 98.57+0.335
RSD, % 1.63 1.20 0.34
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BT E] 43 34 3.0.2.4 .2.3.2.1 h, BRFEZS B 247 0.09 MPa X
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0.08 MPa , .25 i & 60 C..
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243 TESREMEES @ BRI, Y RS
80.85.90.,95 CHJ, 4K 1 & K 43510 5.6% 4.7% .
4.1% 3.7 % , el XU R R B 85~90 C,

2.5 HIRTZEMR
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FRFNSZ AT [A], USRS ORI o F 38 B0k 5 2 0
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26 HEWNE

Wt Bkt e i LS BRI & AR 20 1.2 g, 36
By AEBEFRAE 3211700 NSRRI T . S5, R
o R (5.211£0.207) mg/g(RSD=3.96% ,n=3) .
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W OE B £ E (Cur) BRAS 4 K4 (SLN) T BAF (DPD) #4T Sk B 22 % 5%, ik (P B2 k)m
KT R KA BACKE R AR R B 5 IR RO ARSI B RS (RO A ) K F R A R B s AR (254G
L HER BRI R IUAR B ) BEAT 5K 3R A ST 6938 RIS (Deik X E KB E fe M B KR ) . 4R 34k
Cur-SLN-DPI &-45 47 69 -F ¥ 18 5 5] A #2412 3.35 um .30 s W T AR 6 AR IR E 7T0% ARk /4 24.03° K5 457% 2% 4%
100.13% 4539 4 L 3.647 HE % 5 95.17% ARINH 2L 3ALIRNAR R 28.73% . ik X Ih% B 3A AU, HE 2 FAKT 90% , Ik M A 5%
FALRARR T 5% ., K IR P IR N R4 LA B B4, Hral LR, EAaxi8 5 H 15% 0 44 T4 % 10 d, 4k oF
A A HALIAR R T 5% ; ARSI E A 92.5% 5 FAE 5 d, # A I LS AR EFRT 5%, 4k AR FHSDPIAAE X
ZR,ERBEGBEMN THRE ALERREN T RGHEE , H G T ERAFREE T,
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Quality Evaluation and Preliminary Stability Study of Curcumin Solid Lipid Nanoparticles Powder Inhala-
tion

LI Nan, LIU Peili, KONG Lingyu, LIU Chang, YANG Ping(Tianjin Institute of Pharmaceutical Sciences/Tianjin
300020, China)

ABSTRACT OBJECTIVE: To evaluate the quality of Curcumin (Cur) solid lipid nanoparficles(SLN9 dry powder inhalation
(Cur-SLN-DPI) and investigate its preliminary stability. METHODS: According to-telated g#€quitements of Chinese Pharmacopeia,
physical and chemical properties [particle size, solubility, hygroscopicitysscritical relative moisture, mobility (repose angle), wa-
ter content] and quality evaluation index (main component content unifofmity ' emptying rate and in vitro effective part deposition
rate) of powder were investigated. Preliminary stability test'of pharmaceutical preparation was conducted, including accelerated
test, long-term test and influential factor test* RESULTS: Average value of each index in 3 batches of Cur-SLN-DPI as follows as
particle size of 3.35 um, completely dissolved within 30 s, critical relative humidity of 70% , repose angle of 24.03 °, water con-
tent of 4.57% , main component of, 100.13% , content uniformity of 3.647, emptying rate of 95.17% , in vitro effective part deposi-
tion rate of 28,73 % \In accelerated test, after placing for 3 months, emptying rate was below 90% and in vitro effective part depo-
sition rate deereased by about 5%. In long-term trial, each index had no significant change during observation period. In influential
factoritest; under relative humidity (RH) of 75% for 10 d, in vitro effective part deposition rate decreased by 5% ; under RH of
92.5% for 5 d, capsules were softened and weight gain was more than 5% . CONCLUSIONS: The quality of Cur-SLN-DPI is up
to related requirement of DPI; Cur-SLN-DPI keeps stable under light and high temperature condition, but can not keep stable under
damp and heat condition. Cur-SLN-DPI should be stored in dry closed container.

KEYWORDS Curcumin; Solid lipid nanoparticles; Dry powder inhalation; Physical and chemical property; Quality evaluation;
Stability test
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