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Effect of Active Pharmaceutical Ingredient Particle Size on the in vifro and in vivo Equivalence of Nifedipine
Sustained-Release Tablets( I )

MU Cong, LI Tiantian, LIN Xiaochao, LU Huimin "~ ( Yangtze River Pharmaceutical Group Co. ,Ltd. National Key Laboratory
of Complex Drug Formulations for Overcoming Delivery Barriers, Taizhou 225300, China)

ABSTRACT: OBJECTIVE To study the effect of different particle size of nifedipine on the in vitro and in vivo equivalence of its
sustained-release tablets ( [ ), and confirm the appropriate range. METHODS The effect of API with different particle size on the
dissolution of nifedipine sustained-release tablets ( [ ) was evaluated by experimental design and dissolution similarity factors (f, ),
and the in vitro dissolution and in vivo bioequivalence of the commercial products with the reference preparations were compared.
RESULTS The dissolution of the industrial products prepared by micronizing the API to Dv90 <20 pm is similar to the reference
preparations in four dissolution media in vitro, and both are bioequivalent in vivo. CONCLUSION The particle size of API is the key
factor affecting the release and equivalence of nifedipine sustained-release tablets ( [ ).

KEY WORDS:: nifedipine; sustained-release drug; particle size range; in vitro release; bioequivalence
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Tab.1 Size range of crushed nifedipine API

Particle size Particle size range/pm

distribution 20 =30 pm 10 =20 pm <10 pm
Dvo0 27.1 14.3 6.28
Dv50 7.64 4.27 2.72
Dv10 1.45 1.05 0.85
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Tab. 2 Dissolution results of nifedipine sustained-release tablets with different particle size (0.3% Tween 80, n=6)

) Reference Formulation 1 Dv90 Formulation 2 Dv90 Formulation 3 Dv90
t/h
drug (20 -30 pm) (10 -20 pm) (<10 pm)
0.25 23.9% 35.1% 30.3% 25.6%
0.5 37.1% 52.3% 44.5% 38.3%
1 49.9% 68.1% 57. 4% 50. 6%
2 63. 6% 82.9% 70.2% 64. 4%
3 70. 3% 90. 0% 77.9% 70. 9%
10 87.9% 98. 8% 91.3% 88.5%
12 90. 0% 99. 1% 95. 6% 91. 6%
> with reference 40 59 92
100 4 100 4
R 80 ° 80 -
_2 60 % 60 /v/ —&— Reference
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Fig.1 Effect of nifedipine power with different size on the dis-

=

¥l

solution of formulation products (0.3% Tween 80). n=6,x +s
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Tab.3 Three confirmed batches of size range of crushed nife-

dipine API

Particle size Particle size range/pm

distribution 20050901 20050902 20051302
Dv9O 7.22 6.37 8.64
Dv50 2.57 2.83 3.26
Dv10 0. 86 0.92 0.93

R4 3 AAAM(DVO0 <10 pm) @R FEBERF (1) FH
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Tab. 4
(Dv90 < 10 pm) of nifedipine sustained-release tablets ( I )
(0.3% Tween 80). n=6

The dissolution results of three confirmed batches

Reference

t/h 20050901 20050902 20051302
preparation
0.25 23.9% 22.9% 27.5% 27.2%
0.5 37.1% 34.8% 40.3% 38.9%
1 49.9% 47. 1% 50. 5% 50. 3%
2 63. 6% 58.3% 64. 7% 61. 8%
3 70. 3% 68. 6% 71.2% 68. 9%
10 87.9% 88.2% 88. 0% 88.9%
12 90. 0% 91.2% 91.5% 91. 0%
/> with reference 85 84 84

B2 3MmEMPEER(])EH % (0.3% Rl AL B
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Fig. 2 Dissolution curves of three confirmed batches of nifedip-
ine sustained-release tablets ( I ) (0.3% Tween 80). n =6,

xEs
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Tab.5 The particle size results of the nifedipine API of the
front, middle and end of airflow crushing (the enlarged batch)

Particle size range/pm

Particle size

Middle of airflow End of airflow

o Front of airflow
distribution

crushing crushing crushing
Dv90 5.62 5.94 4.43
Dv50 2.60 2.69 2.51
Dv10 0. 86 0.92 0.73
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Fig.3  Dissolution curves of nifedipine sustained-release tablets ( I ) and reference preparations in four dissolution media.
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Tab. 6 The pharmacokinetic parameters of nifedipine after single-dose oral administration of the test (T) and reference preparations

(R) in fasting and fed conditions in healthy subjects

Prma/ng + mL ! AUCy/ng + h » mL~! AUCq_/ng + h + mL~!
Trial
T R T/R(%) 90% CI T R T/R(% ) 90% CI T R T/R(% ) 90% CI1
Fasting 20.6 21.2 97.23 90.19 ~104.81 200 212 94. 60 89.91~99.54 204 216 94.21 89.54 ~99. 14
Fed 30.9 31.3 98. 59 94.13 ~103.27 246 257 95.61 92.41 ~98.93 249 260 95.75 92.54 ~99.07
A 2l B
R R
—&—T
£ S
) =
b5 b g
Q - l =
\
e
T T T T . T ]
12 24 36 48 0 6 12 18 24 30 36 42 48
t/h t/h
B4 426l 2XEZHERAT(A) 4G (B) 2R B RZ XA K (T) 5 b #l H (R) o8 KPP E- & n=42,
X %S

Fig.4 Mean plasma concentration-time curves of nifedipine after single-dose oral administration of the test (T) and reference prepara-

tions (R) in 42 healthy subjects under fasting conditions( A) and fed conditions(B).
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