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Preparation and quality evaluation of Leonurine hydrochloride tablets

HE Guoyi', ZHOU Dongyang', ZHOU Kai*, CHEN Guoguang’, REN Lili’ (1. College of Biotechnology and
Pharmaceutical Engineering, Nanjing Tech University, Nanjing 211816, China; 2. 2011 College, Nanjing Tech
University, Nanjing 211816, China; 3. School of Pharmaceutical Sciences, Nanjing Tech University, Nanjing
211816, China)

ABSTRACT OBJECTIVE To prepare Leonurine hydrochloride tablets and evaluate the quality. METHODS The wet granulation
technology was adopted; leonurine hydrochloride was used as the crude drug, and the types of fillers, disintegrants, binders and
lubricants were screened by single-factor experiments. Combined with orthogonal experiments, using the cumulative dissolution rate
within 15 minutes (using water as dissolution media) as index, the proportion of disintegrants, the mass fraction of binder
solution, and the proportion of lubricants were screened and verified. The in vitro dissolution behavior of the prepared Leonurine
hydrochloride tablets (dissolution media were hydrochloric acid solution of pH1.2, acetic acid-sodium acetate solution of pH4.5,
phosphate buffer solution of pH6.8, water), tablet appearance, hardness, friability and content uniformity were tested according to
the general principles in 2020 edition of Chinese Pharmacopoeia (part IV ). RESULTS The optimal formulation of Leonurine
hydrochloride tablets included leonurine hydrochloride crude drug of 500 mg, dextrin of 9 250 mg, crosslinking polyvingy-
pyrrolidone of 200 mg, magnesium stearate of 50 mg, 1% hydroxypropyl methyl cellulose solution of 4 mL. The average
15-minute cumulative dissolution rate of the three batches of tablets was 81.25% (RSD=1.12% , n=3). In above 4 dissolution
media, the dissolution equilibrium of prepared tablets could be reached within 30 minutes, and the cumulative dissolution rates
exceeded 85% . The prepared tablets had uniform beige in color, smooth surface, complete edge, no mottle, spot, foreign matter,
etc., hardness of 57.3 N (n=6), weight loss rate of 0.15%. The content uniformity was in accordance with relevant provisions in
2020 edition of Chinese Pharmacopoeia (part IV ). CONCLUSIONS Leonurine hydrochloride tablets are successfully prepared,
and the quality comply with relevant regulations.

KEYWORDS Leonurine hydrochloride tablets; preparation technology; single factor experiment; orthogonal experiment; in vitro

dissolution; quality evaluation
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6 SR 4k il (crosslinking polyvingypyrrolidone, PVPP) | 2
PRy B A IR AR P R 2 48 2R B i 3 71 CRE R R B | Tl
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FREUAL 75 ) ER IR 25 B8 F i IR 24 3 7 590 R0 A e
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AR, & 2 WRG 5, M 7 mm ok i A7 R A,
100 mg.,
2.2 FRIFEIFIER B ERKE
2.2.1 HEFAIAEMTHE R LIFLEIT1.2. 3008,
3 CAZLEE B0RS TR TE Ry A TR | = 24 B HAth
RIS H2“2. 170N J5 il 45 R R 4 BR FE 100 J,
Lo 4 Ak T BT A e SRS L F e 120 i e R [ 4%
2020 4 Rt € = 24 4 ) (U783 DU 0921 o fige Fiof BIR A ¢
2T AR, R R, DA E G E R TR A . SR
7N, FUBEALH BURE vh LA ARXE S A B . BRS 2H A
AR TE Ry 20 A5 URE R AR 55 35 5, FE b SO AL T 3 4
ARG ABTE B8 T D it 24 0 5 A 2 )
A1 it s} BIR YA 3 2020 A7 R € H [ 2 i) (DS ) 1) 222
KU, ZEG R B AR PRI A A R R 15 R L0 1
AR,
2.2.2  HAfEFIASEMTEE R 1 b Tr 4.5.6 R,
73BN PVPP B2 F e Ry 6 | SCI R HY BLLT- 24 22 4 Ay i i
M, F 2 SIS 454217 50T J7 7L A8 BRI 15
BRI 100 J, FOBAEAL T3 Fiedst i AL R R 25

F1 HBREEERAEAMERENREEZRIIRER(100H)
JiH Juyip! Juyip) Vg Vi, s 176 Vil I8 179 W 10 Ll gy
TGRS ) mg 500 500 500 500 500 500 500 500 500 500 500
AU /mg 9250
Wik /mg 9250 9250 9250 9250 9250 9250 9250 9250 9250 9250
B e /mg 9250
PVPP/mg 200 200 200 200 200 200 200 200 200
BRITERA/mg 200
RERTRF R/ mg 200
SLR e BRI /mL 4
AR/ mL 4
HPMCH i /mL 4 4 4 4 4 4 4 4 4
BEIRRABE /mg 50 50 50 50 50 50 50 50 50
W8 /mg 50
TURRER /mg 50
it AEE HEEE ARM EEEE O REEE O RmEE O WEE Wk EmEE REEE REEE Wkl
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AR 0 25 215 44 594 134 389 45 489 594 535

- 414 - China Pharmacy 2022 Vol. 33 No. 4

2GS 2022455 33 B4 4



AR B, DU Al B R A . 5N, 3L A
FI I FEThCEE AT TR E BT s PVPP 4 7 50 (%) AR it st B e
5, H R G v 03 51 0 B F0k: , MGE SR PVPPAE N
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NRWREE I H (C/% ) 52 2R Lo (3Y) RETTHIESS
SEI MR TS A Y 15 min SRR 1R (LAZK R
A H 2,47 TR A ) VE I E I FR bR, T RE R R 15
BERCE R A A AL Ty o IR 25 Bk RO R R FH o O
(IR 2 KDL 2, IE S SEBR BE S 45 R L 36 3, 22
SRTEE R WA 4,

*2 BBMEFBERAFEMNAEHFIENEZSKE

KF A% B/% C/%
| 2 0.50 025
2 5 075 0.50
3 7 1.00 0.75

3 RAGIRER AN F 2B AR
KEVIMRICA B>A>C, HH A B X RBUR L5
Wi G278 L (P<<0.05) , 11 PR 25 A Fl C X B H
(9 52 0 G B3 2 3 X (P>0.05) o 15 4 b Jr
AB;C, BFLAE 100 Jy £ 10 g 71, PVPP (i 1 2% (200
mg) . HPMC ¥ ¥ 14 50 70 %0 1.009% 85 2 B o5 1L
0.50% (50 mg) . % M dR fAb Jy (Fh 1R 45 1) R A Ut 24
500 mg HIHE 9 250 mg . PVPP 200 mg  BEE AR EE 50 mg.
19 HPMC #5# 4 mL) il % 3t Eh R o 1 58 HE47 56
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®3 BRBREESERABEMAERTIESIRIRITES

Z#R
J#5 4 B C DR 15 min BRI/ %
1 1 | 1 | 7296
2 1 2 2 2 80.62
3 1 3 3 3 .92
4 2 | 2 3 755
5 2 2 3 | 738
6 2 3 1 2 83.65
7 3 | 3 2 6647
8 3 2 1 3 70.16
9 3 3 2 1 7165
50 78.83 70.66 75.59
21y 7667 7487 7694
b6 7143 8141 7440
WE 740 10.75 2.54
T4 BBREHERAFAEMNAEREESIENAES
HER
FERR  WETHH Ll i) F P
4 87.052 2 4526 11.630 0.079
B 175.958 2 87979 23507 0.041
C 9.665 2 4833 1291 0436
W 7436 2 3.743

TE, P45 HAF- 34 15 min AL H A 81.25% (RSD=
1.12% ,n=3).

2.4 EEFEBEREFEINAEENNE

241 KPR RS PRI R 35 B w6 B A
10.52 mg, B T 50 mL &, FH/AKIE R . DAIK AT B
F, 8 5 Ao S BETTHE 200~900 nm I8 4 T Py F
e K, 45 R B R, $hR 05 B FH7E 220 .277 nm
AR A 91 ) B e A R A e T VR MR A U, 1L PR e KR
Wi g HE A 2 Bt HL L K B2 30T 200 nm, AR F 530K 277
nm /E A RS ARSI 1

2.4.2 (a4 L) Baseline® Ci(250 mmx4.6 mm, 5
wm) A GEAE , DL - 10 mmol/L - Jod JL A7 92 44 17 Wk
(7% 0.1% &R ) (75:25, VIV) i st ; i 4 1.0 mL/min;
R KR 277 nm AR 30 5 HEFE R R 20 pl.
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1R H 2020 45 R L 24 ) (R ) 38 00 <0931 %5 1
JE SRR S 9 5 R A TR (A 4 s A o
2900 mL, %34 4 75 r/min, # A 37 °C)M, A AR
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WU, BUEEIE A N AR o (3) P A Ab Ty e A9l
FRUUER R #5 B FE08 5 (TR A 5 RE , 36 95 mg, $242.4.3
(2)" T T J5 A5 USRI 2 VRN T
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®OH AMBAHTRPRREFEREESTHEIETH

EM&MESER
A EIEyE: R AR (pg/mL)
PHL2 HRIRIAIR y=37303.532v—30 184.056 0.999 6 1~100
pHAS BB AT y=37564.511x— 14 508 807 09985 1~100
pHO 8T i y=37742.03Tv—21 963.245 09995 1~100
S =38 531.566x+5 583.428 1,000 0 1~100

2.4.6 ARG WRHLC2.4.3(1) I N £hFR 25 BF LK
X B, #°2.4.27 5 (03 25 A S A 2 6 1K,
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Tt R - T PR N 15 U . pHL6.8 [ R 6. 9% vl /K b, 36
B i 04 187 FH 4 RSD 43 %1 2 0.06% . 0.06% . 0. 84% .
0.15% (n=06) , WA % B R AF o
247 EEMRALE  WEH2.4.3(2) "R HHK A AT 6
By ¥ “2.4.27 WUF 5% SR RN A2 , 10 i T AR IR AR
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o, 3R R 25 B R % i A9 RSD 4309l R 0.33% . 1.21%
0.82% .0.76 % (n="6) , KA L EE MR IT.
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J7 5 WA 4L 950 mg FER R 25 B: FEAO0T IR 50 mg,
BT IR A R BUR G R, #012.4.3(2)”
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PR K R 4 B R T R Y RSD 4314 0.60% |
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8 h NfeE R 4T
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TU[“0931 5 Hi 12 -5 Rl BE I 16 575 3 0 2 b R 4 B
FLGH T BRSNS R A B A B4 o pHL.2 ) E:
FRVES VR .pH4.5 I IR - T B2 BN WK . pH6.8 W IR $h 22 v
WK, 4900 mL, #3 k 75 r/min, IR R 37 °C , BURERT
[]4351 4 5.10.15.20.30.45.60 .90 min, BUFE &4 5 mL,
BRI ST B AR R A 5T 5 mLo 5 G 0.45 pm
AHLUERE , 35 R WIUEIR, ISR WS i, #22.4.27 W T 4
TS AR I S, 1 s 0 TR AR AR A I 0 R AR
i, $ MU BB B ik (1K1 5) : B

(Corts+Ferte) XV,
WHE(%)=| . LIV,
LIV, V.
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RO AMBH AT EEE SRR EKRIREER

AR AR Wes ek EHEICR%  RSD/%
pHL2 MR 5.08 497 9783 9731 0.84
505 49 9743
493 484 9%.17
505 487 96.44
507 496 97.83
498 479 96.18
pHASIREIR-MRRBNA. 5.2 505 98.63 99,04 061
505 5.04 99.80
496 49 99.19
502 5.00 99.60
502 496 98.80
501 49 98.20
pHO.8 BRI S 5.06 498 98.42 9837 107
5.00 4386 970
5.05 501 991
498 484 97.19
5.06 5.05 99.80
499 491 98.40
k 5.12 503 98.24 98.06 118
49 4m 96.95
495 494 99.80
494 485 9.18
502 495 98.61
5.00 48 96.60

S, e A BB TR]S IO Y R AR P R R, L Syl 5
ﬁk@&%ﬁﬁ@ﬂzﬂﬁﬁﬁﬁ(UHSmgﬁ) Vi R (A
L Vo A R, 45 BR 78 pHA.5 TS R -
@%@ﬁ%ﬁ%‘/ﬂﬂm%ﬂ pH6 8 H IR R 2% vh v, Fh 1R 25 B 5
B F 7E 20 min B () SRFR R 35 859% , LA E) T
75 WOV 5 F pHIL.2 SRR 38 #5 1 il
TE 30 min B A 3R 21 H -y, REA H I 85% . iX

FRUER IR 45 bR B0 R 7E R 4 FPis A B 4B 7E 30
min PNk B3 A

100 100

— A ——————§ — ¢
< 80 < 80
) E)
= X
'{é‘; 40 {E‘Q‘E 40
B 20 Bk 20
0+ 0+ . v
0 20 40 60 80 100 0 20 40 60 80 100
#/min t/min

A. pH6.8 IIERR L 2% ninl B. pH4.5 (- AR S22 i

100 100
——# ———d _
< 80 " < 80 /H} —t
= T
= 60 /l *;_ 60
{niu 40 ﬂ ﬁg 40
20 " 20
0 . : . . . 0
0 20 40 60 80 100 100
#/min t/min
C. pH1.2 [ ER ARV T D.JK
Es HBESERAFEIAMAENRPHNAEL %
(xts,n=3)
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25 FBREITFM
2.5.1  FFIANULULER  Fie 2020 4F (o E 2 i) (U )
WM “0101 F 71" ELR ™Y, EALECL AL AL Jr il (14 45 R
LR FERLAR A 50 B, B PP W . S5 BOR, Bl
R RSN E a — , BORF (G RIAEIE %5,
Fet BES S
2.5.2 HHREEKGA i 2020 4FE RS H [ 25 ) (DU ) 18 )
“0101 J5 ) " B3R, BEATLIBCHE fre 0 Ak I T il 1 ek e 4 B
OO 6 K, (o FRVAE R ASOR I ELAE i . 25 SR R, 6 Rk
iRt B B0 0 B2 43 31 oA 57.1.56.3.59.3.,52.5.,57.1
61.7 N, FHIE N 57.3 N, FFG F s 2K
2.5.3 WERFEERCAT  Fie 2020 AF AR E 24 80 (DU ) i
W] “0923 751 i iie JEEAG A s 7 2SR | BEATL IR G fe I Ak
JUT il B ER R £ B R R 65 7, foT P MRS R A4S A 7 i
PREE ARG A, 4% B ORI % R (% ) = (FR iRk A
IO 2 — R o A A O o ) /R o G A I ST % 100%
S5 OR , FRER AL AT S A 451 R 6.52 g FT6.51 g,
Il 2R R 0.15% , 2 BH I i SR B2 25 B R0 179 e 46 B £°F
G TR,
2.5.4 FEMSIERA 52020 4R E 25 L) (g
T ) IN 0941 B g 4 5] BEAG A k7 HOR Y, BEATL IR
DAL T BT i)k R 35 B REAR R 10 R, T H Mt fd , R
“2.ATIUR i A A A E . SR EUR,
PAFR/R A 100 T1, 10 F Eh R 25 B SO0 A 1A X 2 43
51K 99.64., 99.34, 98.12., 97.44 . 98.56, 101.99 99.57 .
100.42.99.57 .99.53 , F-H4{H 4 99.42 , FrifE 2= (S) K 1.25,
brom 5 H 2 22 I 48 X (E (4) 2k 0.58, 158 A+
2.208=3.33<<15.0 fl 4+S=1.83<<15.0, F B I thl £h iR 25
BERC T (0 S ST R A I .
3 it

ERTR 25 B RO — R B AR A 0 Ak
BT, FEIRIT BEAEIZE A AE B2 B T Tk e A =Ry
WS A IR ST AN s A T A ) R
VRIT TR, B G2 i A 25 B o A 2 B R 4 1A Lo iy
K1 B U b (AN IE AR B LT R B — R B A L2 4
AIHEHL5)F Tl Ak AR = f 8, HA — s 1 N R A 5 o

R — R Ge R A, LA 3R] v b L P R
PAR IR 545 G2 5Oy AN, © B Al i AR
PR B . ASTRERGL SR P AR AT B 11 25 P R, ik
T 3 TR R R 5 T SR 24 ) A i . 7E
LR b, AR R R 2 R S 2R AT T I,
SE T TR P A B RIS AE SE R T 04 i
B, BIRFA 2020 AR R L 24 30 (DU A AH DG K
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