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Study on long time controlled release of microporous osmotic pump tablets of
water soluble drug by pH regulation
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Abstract: Objective To prepare the microporous osmotic pump controlled release tablets of Tetramethylpyrazine Phosphate for 24
hours. Methods The drug release condition in vitro was investigated by the cumulative release in different times;and its optimal
prescription was revisited; the optimal prescription was selected by single factor investigation and orthogonal design. Results The
significant influence factors to the cumulative release within 16 hours were found out by the single factor investigation: pH regulator
(sodium citrate, sodium tartrate) dosage, polyethylene glycol-400 (PEG-400), triethyl citrate (TEC) dosage, the coating weight.
Three batches of samples were prepared by pilot and amplification test according to the two optimal prescriptions. The results of the
cumulative release curve fitting in vitro were in line with the zero-level model, and the fitting degree was good (r = 0.995 0), the
cumulative release rate was over 85% in 16 h. The inter batch similarity factor f, was about 84—97 with good reproducibility about
24 h.Conclusion The preparation process of this prescription is simple and effective, and the preparation of tetramethylpyrazine
phosphate microporous osmotic pump tablets had obvious zero-level release characteristics within 16 h, and can achieve long-term
controlled release of drugs for 24 h.
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Table 1 Solubility of LS-TMP in different mediums

o oH C/(g-L"
25°C 37°C

0.18% /K F BRI i 2.55 83.83 146.59
0.09% K ¥ BRI ¥ 2.72 67.17 144.14

EEFIK 7.00 45.69 87.07
4% WA TR AM T T 7.18 11.83 46.44
8% 1 T 731 5.51 22.06
16% 105 A1 BB 7.48 2.10 7.53
20% V1 A1 RN R 7.63 1.99 5.34
3% PR BN T 7.95 6.62 21.52
5% FIR B AN T 8.13 3.61 18.84
15% MR R B R 8.16 2.34 6.00
20% HR R B 8.23 1.61 3.92
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Fig.2 Relationship between sodium citrate content and drug releaserate (A), and the relationship between sodium tartrate

content and drug releaserate (B)
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Fig.3 Relationship between TEC content and drug releaserate
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Fig. 4 Relationship between membrane thickness and drug releaserate
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Table 2 Factors and levels in uniform design

S
IKF A/mg
B/% C/% D/%
Al
1 40 55 70 10 3.5
2 45 60 80 20 4.0
50 65 90 30 4.5

D,>B,, i A IR 4L 77 D,>C,>B,>A,. ElktJ51:
M ¥4 82 B4 B & 40 mg, PEG A & 90%, TEC H &
20%, A 38 F 4.5%; &b T7 2: W A R A & 60 mg,
PEG H & 80%, TEC F & 20% , f AKX 3% # 3.5%. 5
W B AL T AR 5. A T7 A (KU R B 40 mg &b
JI) A A W 1 000 mL: CA 30 g; PEG-400 27 mL;
TEC 6mL; AR 774 mL; 7 A BF 193 mL, 14 # 4.5%.
4075 B G A BR8N 60 mg 4b 77 ) A4 1 000 mL: CA
30 g; PEG-400 24 mL; TEC 6 mL; i 776 mL ; 57 74
% 194 mL, 14 5 3.5%.
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Table 3 Results of orthogonal experiment in prescription of sodium citrate
SIS =
Al/mg B/% C/% D/%

1 1 1 1 1 16.30
2 1 2 2 2 26.87
3 1 3 3 3 12.87
4 2 1 2 3 4.80
5 2 2 3 1 37.07
6 2 3 1 2 20.80
7 3 1 3 2 97.08
8 3 2 1 3 77.96
9 3 3 2 1 61.20
K1 18.680 39.393 38.353 38.190

K2 20.890 47.300 30.957 48.250

K3 78.747 31.623 49.007 31.877

R 60.067 15.677 18.050 16.373

SS 6960.282 368.646 494.007 490.148

x4 BARMLFTEZIRBER
Table 4 Results of orthogonal experiment in prescription of sodium tartrate
KIS A= L
A2/mg B/% Cl% D/%

1 1 1 1 1 41.55
2 1 2 2 2 26.87
3 1 3 3 3 45.68
4 2 1 2 3 20.00
5 2 2 3 1 13.75
6 2 3 1 2 72.05
7 3 1 3 2 81.63
8 3 2 1 3 50.19
9 3 3 2 1 41.89
K1 38.033 47.727 54.587 32.397

K2 35.267 30.270 29.587 60.183

K3 57.903 53.207 47.020 38.623

R 22.636 22.937 25.010 27.786

SS 914.890 860.856 986.827 1275.704

®5 BRIISERILSERA AT BT S0</,<100, 1125 2% 95 ) 79 ) B 1 20

Table S Core prescription of TMPP microporous osmotic

p
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Wb A it

475 B R

TEIR )11 =188 100 mg
FEAIREN 40 mg
PVP K30 i&i &
FLHE 320 mg

B2 )11 %5 1% 100 mg

WATRE 60 mg
PVP K30 & &
FLHE 3010 mg
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RTRETH 2 W 5

PL2.6.8.12.16 h BEJHUEE &5 VP 0 3 St il 751
TR AR AL 25 3R 16 h B ACE K T 80% , ik 31| 2%
TR 70 25K, 1H R4S MR IR A AL T £, 1H N 84.30~
97.96. A RENALTT £, 1H N 87.39~89.09, K B

oot 750 4tk ) L PR S R4
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Table 6 Release resultin 24 h
B SR %
it

2h 6h 8h 12h 14 h 16 h 20 h 24 h

14.71 37.99 48.39 66.38 73.72 83.87 89.62 94.08

B 15.75 40.66 49.71 70.82 78.51 87.87 93.26 96.42
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Fig. 5 Release results of three batchs
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Table 7 Similarity evaluation of release degree
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Table 9 Results of model fitting analysis(sample B)

Jres EiLALIFA LR WETTE r
T1.T2 T1.T3 T2.T3 FYREML R=5.0905:+8.011 6 0.9952
A 97.96 84.30 85.34 —ZFE In(100-R) =-0.1329/+4.8470  0.9563
B 87.39 89.09 88.96 Higuchi 72 R =27.959 9/° - 26.184 0 0.993 5

PR 245 1 28 300« A5 R U 1] A5 P S 0 e 20 il
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Table 8 Results of model fitting analysis(sample A )

Ry WaETTE r

FEHBEM  R=5.1132t+6.269 6 0.9955
— 2B In(100-R) =-0.128 4¢+4.8507  0.9509
Higuchi 5#£ R =28.080 61" - 28.066 9 0.993 6

29 EWERRARE

XF [R] — 4tk B i A O i A MR R B 40 mg 4k
77, b5 20178001 ; £ 3K & B VP A1 2 44 60 mg &b 77,
#L520178004) , 7F &1 (60 °C) &= 2 (RH 92.5%+

5% » KNO, T A1) A1 56 1 (4 500 Lx+500 Lx) 251
TR EEEITESR. T LR FM T RERR, o
A 0.5 10 REURE , 43 il 24 W 350 B J7 3 AT far
o R A RE IS TR TR I 4 &5 SR AH B PR AN &5
W2 10, BT8R il 4 Wl 6.
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Table 10 Similarity evaluation of release degree
Soa S
Al R OB iR AR R
05Kk 6842 89.74 77.56 7149 68.82 60.91
0.0k 5191 6795 6494 65.03 63.82 52.73
5.0k 6227 71.18 79.02 87.02 8541 75.39

I [k

g LR i E IR 60 °C 5 T E L5 d H AN
5% S IR TE W R AR AK , 10 d A0 AR JE RS A8 R 1R 3%
28 AW AT RN AE R SRR R S A PR v AT S
SE IR AS R A 5E 25 °C RH 92.5% i E 10 d,
W 3.5% , Fr 5 A AR R G A s O R AR AR R 1R
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Fig. 6 Results of release in stress testing
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