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Effect of Food on Pharmacokinetics and Pharmacodynamics of Fenofibric Acid
after a Single Oral Dose of Fenofibrate Sustained-Release Capsule
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We examined the effects of food on pharmacokinetic and pharmacodynamic properties of fenofibrate released from sus-
tained-release (SR) capsule as therapy for hypolipidemia. Twenty-four healthy volunteers were used in 3 x 3 crossover
pharmacokinetic and pharmacodynamic study; Additional six volunteers were used as a control group(i.e., no fenofi-
brate administration). A single dose of fenofibrate (SR capsule, 250 mg) was administered on three occasions: after
overnight fasting, after consumption of a standard breakfast, and after a high-fat breakfast. Serial blood samples were
collected for the next 72 hours. Plasma fenofibric acid concentrations were measured by high performance liquid chro-
matography, and pharmacokinetic parameters were calculated using ADAPT II program. Plsama triglyceride concentra-
tions were measured by blood chemistry analyzer (CH-100). The pharmacokinetic parameters were significantly affected
by food intake. The high-fat breakfast affected the rate of absorption of fenofibrate more than did the standard break-
fast and fasted conditions. Plasma concentrations of triglyceride at 24 hours decreased significantly after the administra-
tion of fenofibrate compared with the concentration at 0 hours(P<0.05). In healthy volunteers, the bioavailability of
fenofibrate was greater when administered via sustained-release capsules immediately after the consumption of food
than after fasting condition.
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Table 1. Meal compositions
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Agors FoAT gAY AP ofE FF A H F
F F 1,234,506 7,09, 12, 24, 48, F 72431l AA]
st F 133]ell AA At AlfkE TS 4

Standard meal High-fat meal
Food Ingredients (g) Food Ingredients (g)
Steamed rice Rice (90 g) Steamed rice Rice (90 g)
Dried shrimp and Shrimp dried (20g), Beef and sea Sea mustard dried (6 g),
sea mustard soup Sea mustard dried (5 g) mustard soup beef brisket (30 g)
- Yellow croaker Fried yellow Yellow croaker (70g),
Grilled yellow croaker (70g) . crozker soybean oil (5( g)g)
Whole ¢ Egg roll Whole egg (50 g),
Composition Steamed cgg sesarnegc%l((5 105))’ sere soybeanggif @3 g
Boiled Spinach (70 g),
Radish salad Korean radish (70g) sseglsrzilc;i :g;%?:no;lﬂ((l lgg)j
with soy sauce
Kimchi 60g Kimchi 60g
Apple 100 g Cracker with peanuts 2¢g
keal (content of fat, %) 686.3 kcal (19.9%) 908.0 kcal (35.5%)
Carbohydrate:Protein:Fat 56.3:23.9:19.9 45.5:19.0:35.5
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Fig. 1. Molecular structure of fenofibrate (left) and its active
metabolite, fenofibric acid (right).

Table 2. Pharmacokinetic parameters (mean = SD) of fenofibric acid in healthy volunteers after a single oral dose of

fenofibrate (250 mg; sustained-release capsule)

Parameter Fasted condition Standard meal High-fat meal
Non-compartmental parameter
AUC, (ug-h/mL) 52.32+£26.20 128.42 +48.07* 17478 £ 71.87*
C o (/ML) 239+ 1.84 6.92+2.67* 9.15 + 3.46%"
Tpnax () 6.38+4.46 7.83+2.46 8.08 +4.30*
Compartmental parameter :
V/F (L) 134.65 +£92.13 3830+ 14.07* 30.21 + 16.45*
K, (L/hr) 1.19+ 1.58 1.13+1.15 1.19+1.10
K (L/hr) 0.04+0.01 0.05 + 0.05 0.05+0.02
Ty (hr) 0.97 £ 0.45 3.36+1.98* 3.83 +1.88*

AUC,, area under the curve for plasma concentration vs. time; C,,., peak concentration; T

mae time to reach C...; V/F, volume of

distribution; K,, absorption rate constant; K, elimination rate constant; Tyup lag time of drug absorption. *Significant change from the
fasted condition (P < 0.01); "Significant change from the standard meal condition (P < 0.05).
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Table 3. Statistical comparisons of pharmacokinetic parameters for fenofibric acid in the fasted, standard meal, and high-

fat meal conditions

90% C.L Result of Schuirmann’s test Result of Wilcoxon test
(0.80-1.25) Side I Side 11

Std(T):Fast(J) t P t, p z P
Crax 0.23-0.38 —6.98 <0.01 7.67 <0.01 -
AUC, 0.28-0.48 —6.66 <0.01 9.61 <0.01 — -
Tonax - - - - - 3.09 <0.01
High(I):Fast(J)
Croax 0.17-0.29 -7.02 <0.01 9.83 <0.01 - -
AUC, 0.20-0.34 -8.49 <0.01 11.44 <0.01 - -
Tonax - - - - - 2.60 <0.01
High(I):Std(J)
Cruax 0.59-0.98 -0.75 0.23 3.56 <0.01 - -
AUC, 0.57-0.93 -0.35 0.36 331 <0.01 - -
T ax - - - - 0.201 0.84

Statistical analysis was based on a comparison of the results and confidence interval (C.1.) of group J versus L. Std, standard meal condition;

Fast, fasted condition; High, high—fat meal condition.

Table 4. Plasma concentrations of fenofibric acid in the fasted, standard meal, and high-fat meal conditions

Tme () 1 2 3 7 5

8 10 12 24 48 72

Fasted

Mean 0.21 1.21 1.73 2.15 1.96
SD 0.23 1.41 1.88 1.67 1.31

1.82 1.77 1.48 0.97 0.41 0.20
1.05 0.95 0.75 0.4 0.22 0.19

Standard meal

Mean 0.01%* 0.22 1.16 2.65

4.38%

5.16%
SD 0.04 0.47 1.37 2.51 3.15 342

5.59% 5.46% 4.71* 2.36* 0.98* 0.34
3.23 2.05 2.38 1.03 0.54 0.21

High-fat meal

Mean  0.05% 1.12 2.16 3.18 5.24%

6.56*
SD 0.16 2.57 3.97 435 4.13 4.55

6.85%  633*  555¢ 3531 128 0.60%"
3.67 2.86 2.06 1.99 0.81 0.51

*Significant change from the fasted condition (P<0.01); *Significant change from the standard meal condition (P < 0.05).
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Fig. 2. Plasma concentrations (mean + SD) of fenofibric acid in
healthy volunteers (n =24) after a single oral dose of fenofibrate
(snstained-release capsule; 250 mg). The curves are maximum
likelihood fits of a one-compartment open meodel with lag
time (see Methods).
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Fig. 3, Plasma concentrations (mean + SD) of triglyceride in
healthy volunteers (n =24) after a single oral dose of fenofibrate
(sustained-release capsule; 250 mg) and in contrel group
{(0=8).
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Fig. 4. Mean percent changes from baseline plasma concentra-
tion of triglyceride in each group. *Significant change from
baseline plasma concentration of triglyceride (P<0.05).
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Fig. 5. The percent fenofibric acid absorbed vs. time profiles
after an oral administration of fenofibrate. Each data point is
the mean value for 24 subjects.
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