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Study of biopharmacological classification of levonorgestrel
and permeation rate of preparations based on solubility
and permeability analysis technology
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Abstract Objective: To determine the biopharmaceutical classification of levonorgestrel and compare the
permeation rate of the test preparation and the reference preparation. Methods: The solubility and effective
permeability of levonorgestrel were determined by shake flask method and parallel artificial membrane test,

respectively, and the biopharmaceutical classification characteristics of the drug were analyzed. The Macro Flux"™
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drug dissolution and permeation rate test system was used to analyze the dissolution and permeation behavior of

the reference preparation and the test preparation, and the differences between them were compared by the key

quality parameters. Results: The solubility of levonorgestrel was non—pH dependent and was a low solubility drug.

The effective permeability measured in pH 6.8 phosphate buffer was lower than that of metoprolol. The dissolution

profile of the test preparation and the reference preparation had a good similarity, and the permeation rate of the

test preparation and the total absorbed amount of the drug were 88.6% and 97.8% of the reference preparation,

respectively. Conclusion: The biopharmaceutical classification of levonorgestrel is classified into BCS second

class and BDDCS fourth class. The in vitro dissolution behavior and permeation rate of the levonorgestrel tablet test

preparation and the reference preparation are basically the same.

Keywords: levonorgestrel ; national essential medicine; generic drug; biopharmaceutics classification systems;

permeation rate ; parallel artificial membrane permeability assay ( PAMPA ); consistency evaluation
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Tab.1 Levonorgestrel solubility

MR (saturated
solubility )/ ( pg - mL™")

R Kz HiE
(medium ) (granularity )  ( granularity )
d(0.9): d(0.9):
160.751 pm 10.030 pm
7K (water ) 1.56 1.38
pH 1.2 BUERIRIA R 1.53 1.35
( pH 1.2 hydrochloric acid )
pH 4.5 FIBEIRERZE hP ik 1.57 1.34
(pH 4.5 acetate buffer )
pH 6.8 MR ERZE itk 1.48 L18
( pH 6.8 phosphate buffer )
0.05%SDS 4 0.1 mol - L' FhHIAIK 3.68 4.72
(0.1 mol - L™ hydrochloric acid with
0.05% SDS )
0.1%SDS 119 0.1mol - L™ 45 2 ¥ W 11.0 11.7
(0.1 mol * L™ hydrochloric acid with
0.1% SDS )
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Fig.2 Concentration of levonorgestrel in donor ( A ) and receptor ( B )
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Fig. 4 Dissolution behavior ( A ) and permeation rate ( B ) curve of reference preparation and test preparation
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305 32 B AR, LATE 240 min 52 1A%
HPIN A A8 R AT 2 e v 22 245 40 S 5 e, At 5
A —F, A2 5 12 A S5O A 25 8
F S ) 88.6% F1197.8%.

x2 AREZMHE ATREERKELER (n=3)
Tab.2 Levonorgestrel tablets artificial membrane

permeation absorption results

240 min B Z {2z
R BiE R LB AP 25 ) B
pir (Flux )/ (total content of

('sample information ) . - .
pg+min~ +em ) levonorgestrel in the receptor

chamber at 240 min ) /pg

Z: Ll 57 0.067 7 +0.007 58.18 + 10.12

( reference preparation )

i 0.060 0 + 0.002 56.91 + 1.666

(test preparation )

5 ZHFISSEHFNELSR 90% BEEXELLE
N T B R IR 5 2 LR i 22 5%
KA (3) AKX (4) 055 T3 EER LK
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240 min i 32458 v 7 SR 2 R 25 1) JE R B 90%
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. CxS
90%ET§[XIETU:I3E=A+{] (3)
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N s CXS
90% ‘& {3 IZlEiTﬁﬁzA—(f] (4)

o A S AF 20 5 S S (B AR v D
225 n AFEARTEREL; C AIE 28, 5 EE R
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R R 3% 33 90% B AF X 3] 24 0.057 2~0.062 8
pg s min~' + em™, 240 min A2 1R % A AT ROW R 22
FRE 22 R 25 4 2 i 90 % B IX[E] Ky 54.10~59.72
peo Bz 2 25 R 90% BAE X B 55
L H 3503000 2 235 SR 04 S Y (ELAH B R, 323 35075 485
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5 g
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AR, FLI 24 B 1 Oy i — R B AR AR i
5 i B E 1Y 5296 S AU RERN S I 18 2 v
MYER—IR . G5 G ZRE A I 5 5 R i
T, AR AT LA HCBER 2l 500 s th A Ry TRl i) 22
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