423 Comparative Bioavailability andlmoeqdvﬂuu Studies

Sponsor conducted several pilot BA/BE studies to evaluate the performance of different

formulations during the formulation development. Synopses/descriptions of the studies with
miewu’seommummmdbelow:

Study M04-712:
Abbott Laboratories Individual Study Table Referring | (For National Authority
_ | to Part of the Dossier Use Only)

Name of Study Drug: Fenofibric | Voelume:

Acid (ABT-335, A-770335) and

Fenofibeate (ABT-799, A-32799)

Name of Active Ingredient: Page:
“Title of Study: A Comparison of the Bioavailability of Fenofibric Acid from Two Fenofibric Acid
Choline Salt Formulations Relative to that from the Micronized Fenofibrate Capsule Formulation

Investigator: Tm ‘Ednk‘i, MD, PhD

Study Site:  Abbott Clisical Pharmacology
Research Unit
1324 Nosth Sheridan Road

Waukegan, IL 60085
Studied Period: B Phase of Development: |
First Subject First Visit: 23 August 2004
Last Subject Last Visit: 09 November 2004 4 v
Objectives: The primary objective of this study was to compare the bicavailability of two fest
formulations of feaofibric acid choline salt with that of a reference fanofibrate capsule. A secondary
| bjective is to assess the food effect for each of the two test formulations.
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Methedolegy: This Phase 1, single-dose, open-label study was conducted according 10 a three-period,

randomized crossover design. Subjects were randomly assigned ia equal numbers to receive one of six

| sequences of the following regimens.

Regimen A One 200 mg microsized fenofibsate capsule administered following a low-fat
breakfast (reference). '

Regimen B ‘One capsule containing fenofibric acid choline salt micro-tablets equivalent to
leWﬂMMaMﬁM(@L

Regimen C One capsule containing fenofibric acid choline salt micro-tablets equivalest to
130 mg fenofibric acid, administered under fasting conditions (test).

Regimen D One single-uait tablet containing fenofibric acid choline salt equivalent to
130 mg fenofibric acid, administered following a high-fat breakfast (test).

Regimen E One singlo-usit tablet containing fenofibric acid choline salt equivalent to

130 mg fenofibric acid, admisistered under fasting conditions (test).
Each dose of study drug was taken orally with approximately 240 mL. of watee. A washout isterval of
14 days separated the doses of the three stady periods.
Blood samples for fenofibric acid analysis were collected into 2 mi. collection tubes containing
potassium oxalate plus sodium fluoride prior to dosing (0 hour) and 2t 0.5, 1,2,3,4, 5.6,7,8,9, 10, 12,
18, 24, 48, 72, 96, and 120 hours after dosing in each study pesiod. Sufficient blood was collected to
provide approximately 1 mL plasma from each sample.
Plasma concestrations of fenofibric acid were determined using a validated liquid chromatography
method with tandem mass spectrometric detection at Abbett Laborasosies, Abbett Park, IL. The lower
limit of quantification for fenofibric acid was established at 0.017 pg/mi. using 2 0.05 mL plasma
sample. Samples were analyzed between the dates of 26 October 2004 and 17 November 2004.

Number of Subjects (Planned and Anxlyzed):
Planned: 42; Entered: 42: Completed: 41; Evaluated for Safety: 42: Evaluated for Pharmacokinetics: 42

For the 42 subjects who participated in the study, the meas age was 37 years (rangiag ffom 20 to
33 years), the mean weight was 73.1 kg (ranging from 52 to0 95 kg) and the mean height was 172.5 cm
(ranging from 156 to 193 cm).

Diagnosis and Main Criteria for Inclusion: Subjects were male and female volusteers betwees
18 and 53 years, inclusive. Subjects in the study were judged to be in gensral good health based on the
resuits of medical history, physical examination, vital sigas, 12-lead electrocardiogzam (ECG) and
laboratory tests. Females were postmenopausal, sterile or were not pregnant or breast-feeding and were

| practicing at least one of the acceptable methods of birth control specified in the prosocol.
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Test Product/Reference Therapy, Dose/Strength/Concentration, Mode of Administration sad Lot
Numbers:

Formulation
Reginsen A: RegimensBand C:  Regimens D and E:
Fenefibrate Fenofibrie Acid Fenofibric Acid
(Reference) Choline Salt (Test)  Choline Sak (Test)
Dosage Form Capsules Capsules Tablets
(micro-tablets) (singe-unit tablets)
Formulation NA 5 6
Strength (mg) 200 130° 130"
Bulk Product Lot Number 12-539-AR 19-568-AR 19-569-AR
* Dosage form contains feaofibric acid cholins salt equivalent to 130 mg fenofibric acid.

= Not App o/ A ,
Duration of Treatment: Single doses of feaofibrate or fenofibric acid choline salt were administered
on 20 September 2004, 04 October 2004 and 13 October 2004, ‘

Criteria for Evalustion: o

Pharmacokinetie: Thﬂameoﬁnﬁcmuhnofﬁuﬁ:kaﬂmwm
noncompartmental methods. These included: the maximum plasma concentration (Coe) and time to
%(memmmmmmwmmmmmmm
the area under the plasma concentration-time curve (AUC) from time 0 to time of the last measurablo
concentration (AUC,), the AUC from time 0 to infinite time (AUC..) and the apparent oeal clearance
CUF).

Safety: Safety was evaluated based on assessments of adverse events, physical examinations, vital

Statistical Methods:

Pharmscokinetic: The followiag regimen comparisons were made for T . the terminal phase
elimination rate constaat, and the natural logarithms of Coe. AUC, 20d AUC..: Regimen C vs.
Regimen A, Regimen E vs. Regimen A, Regimen B vs. Regimen C, aad Regimen D vs. Regimen E.

An analysis of variance (ANOVA) was preformed for T oy, the terminal phase elimination rate coastant,
and the natural logarithms of Couax and AUC... The data of subjects assigned to Sequences L. I, and [T
were analyzed separately from the data of the subjects assigned to Sequences IV, V, and VI dus to a
variance difference batween the two test formulations. This ANOVA model included effects for
sequence, subject nested within sequence. period and regimes. The effect of subject was considered to
be random, while all other effects were fixed. Withia the framework of the ANOVA, each regimen
comparison was made with a significance level 0f 0.05.
Famammmm&ccmmwc.ammwm
was performed by means of the two one-sided test procedure at significance level 0.05. This was done
using 3 90% confidence interval for the relative bioavailability. These confidence intervals were
mwmmmo&mmuumamw
in the framework of the ANOVA model described above. :
Sufety: All subjects who received at least one dose of study medication were included in the safety
analyses.

(MedDRA). mem.m:(te..uymnmwuumhm
after initiation of randomized study drug) were tabulated by System Orgaa Class (SOC) and MedDRA
preferred term for each treatment group. A summary of the severity and relationship to study drug of all
treatment-emergent adverss events, tabulated by MedDR A preferred term and SOC, were presented for
each treatment group. Subjects reporting more than one adverse event for a given MedDRA prefered
terms were counted only once for that term using the most severe incident. Subjects reporting more than
one type of event within a SOC were counted only once for that SOC.
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Summary/Conclusions:

Pharmmcokinetic Results: Mean + standard devistion (SD) pharmacokinetic pasameters of fenofibric
acid aftor administration of the five regimens are listed in the following table.

m‘ )
De Test E: Test
A: Reference, B: Test C: Test Single-Unit Single-Unit
Fenofibrate, Micra-Tablets, Micre-Tablets, Tablet, Tablet,
Pharmacekinetic  Low-Fat Meal High-Fat Meal Fasting High-Fat Meal Fasting
Parameters (units) (N=41) N=21) (N=21) (N=21) (N=21)
Tmax h 46%13 128+ 4,5'; 5021 135+ 142 79£33

Cmex  (ml) 8532227  5S1+154° 640209  4042249° 4032146
AUC, (ngohiml) 15442432 13614342 1352411 1069323 10844340
AUC.' (ugob/mL)  1599.6£467 1403356  MSA:44S 11528369 11042349
) 2274650 20472598 21341736  1927£527  18.7145.04°
CUF  am) NA 09930290  095:0290 1363054 1292038

£ WB“CMM.:MMWWMW:&M
equivalent to 130 mg fenofibric acid. Regimens D and E wero administered a5 a singlo-unit tablet containing
fenofibric acid choline salt equivalent to 130 mg fenofibric acid. Regimen A was administered as 2 200 mg
fenofibrats capsule.

Statistically significantly different from Regimen A (ANOVA, p < 0.05).

Seatistically significantly different from Regimen C (ANOVA, p < 0.05).

Statistically significantly differcnt from Regimen E (ANOVA, p < 0.05).

Harmonic mean and pscudo-standard deviation. Harmonic naean evaluations of tv, were based on statistical
tests for A,

N b &

k1]

_For Regimen D, N =20 o AUC md b
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The bioequivalence/bioavailability results are listed in the following table.

Relative Bioavailability
Regimens Central Value* %%
Test vs. Pharmacokinetic Point Confidence
Reference Parameter Test  Reference Estimate’ Interval
Fenofibric Acid Micro-Tablets ; '
Cw.A Couax 6.331 7618 0831  0727-09%
AUC, 137997 145208 0950  0.838-1.017
AUC. 142217 - 150384 0946  0.883- 1012
Fesofibric Acid Single-Unit Tablets
Ew.A Camx 3.793 sm 0432  0352-0531
AUC, 103.506 152353 0680  0.588-0.787
AUC.. 105384 156528 0674  0.600-0.75%

. Mwmofmhuwmﬁw{
+ thihmofm&mmumhmuhnm)cﬂhlmmm&thyﬁﬂm

The effect of food is presented in the following table.

Regimens Central Valse* . 90%

Test vs. Pbumgcckiuede Poimt . Confidence

Reference Parameter Test Reference  Estimate Interval

e Fenofibric Acid Micre-Tablets '
Bus.C " Comx 5324 6331 0.841 0.736 - 0.961
AUC, 131904 137977 0956  0.3%4-1.023
AUC. 135867 142217 0955 08921023
Fenofibric Acid Single-Unit Tablets

 Dws.E Comx 13.390 3.793 0394  0.731-1.093
AUC, 96.394 103.596 0930  0306-1.07%
AUC. 106713 105423 1012 0902-1.135

"+ Antilogarithm of the least squares means for logariths.
+ Anﬂowihmof(ﬁodifﬁmo(uﬂmmnfmm:qmmhw
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Safety Results: The proportion of subjects reporting at least one treatment-emergent adverse event was
similar among subjects who received Regimen C (14.3%), Regimen D (14.3%) and Regimen E (14.3%).
The proportion of subjects reporting at least one treatment-emergent adverss eveat appeared lower for
Regimen A (9.8%) and Regimen B (4.8%). The most common treatment-emergent adverse event
{reposted by at least three subjects in any regimen) was headache. The majority of adverse events weee
| assessed by the investigator as not related to study drug and mild in severity.

No deaths or other serious adverse events were reported in this study. Results of other safety analyses
ubbomymmmmhwhmm

equivalent to 130 mg fenofibric acid administered under fasting conditions (Regimen C) met
bioequivalence criteria with respect to fenofibric acid AUC relative to the reference 200 mg micronized
fenofibrate capsule administered following a low-fist meal (Regimen A). The fenofibric acid Camex Was
17% lower for the test capsule containing choline salt micro-tablets compared to the referance
fenofibeate capsule, and the entire 90% confidence intesval for the log-traasformed Co,,, Was below
unity.

The test single-unit tablet formulation containing fenofibric acid choline sakt equivalent to 130 mg
fenofibric acid administered under fasting conditions (Regimea E) produced lower bicavailability of
fenofibric acid thas the reference fesofibrate capsule formulation administered following a low-fat meal
(Regimen A). The fenofibric acid Cyugx and AUC.. were 57% and 33% lower for the test single-unit
choline salt tablets than the reference fesofibrate capsules, respectively, and the entire 90% confidence
intervals for the log-transformed Craax 38d AUC.. were below unity.

When the test capsule formulation containing fenofibric acid choline sait micro-tablets equivalest to
130 mg fenofibric acid was administered with a high-fat meal (Regimen B). bicequivalence criteria were
met with respect to fenofibric acid AUC compared to that under fasting coaditions (Regimen C):
However, fenofibric acid Cousx Was 16% lower for the test capsule containing choline salt micro-tablets
administered with a high-fat meal, and the entire 90% confidence intesval for log-transformed Cpp,, Was
below unity.

When the test single-unit tablet formulation containing fenofibric acid choline sakt equivalest to 130 mg
* femofibric acid was administered with 2 high-fat meal (Regimen D), bicequivaleace criteria were met
with respect to fenofibric acid AUC compared to that under fasting conditions (Regimen E). However,
fonofibric acid Conax Was 10% lower for the test single-unit tablet contaiing choline salt admisistered
with a high-fat meal, and the lower limit of the 90% confidence interval for log-transformed Cpeex
extended befow 0.80.

The regimens tested were generaily well toloeated by the subjects. No clinically significant vital signs.
_ECG or labogatory messurements were observed during the cousse of the study. ,

Reviewer’s Comments:

e The 130 mg choline fenofibrate micro-tablets were equivalent to 200 mg micronized
fenofibrate but fenofibric acid C,.,, from the micro-tablet formulation tend to be lower
and were further reduced by high-fat meal.

e Single-unit tablet was not successful in meeting the BE criterion with or without food.

» The Guidance Document on Food-Effect Bioavailability and Fed Bioequivalence Studies
recommends that “A high-fat (approximately 50 percent of total caloric content of the
meal) and high-calorie (approximately 800 to 1000 calories) meal is recommended as a
test meal for food-effect BA and fed BE studies. This test meal should derive
approximately 150 (15%), 250 (25%), and 500-600 (50-60%) calories from protein,
carbohydrate, and fat, respectively.” Sponsor used appropriate high-fat meal 890.2 Cal
(Note: Tables in the report mention Kcal and it is same as Cal); delivering 55.8%
calories from fat, 30.7% calories from carbohydrates and 13.8% calories from protein.
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Study M04-715:

Abbett Laborateries Individual Study Table Referring | (For National Authority
to Part of the Dossier Use Only)

Name of Study Drug: Fenofibeic | Velume:
Acid (ABT-335, A-770335) and
Fenofibrate (ABT-799, A-52799)
Name of Active Ingredient: Page:
Title of Study: A Comparison of the Bioavailability of Fenofibric Acid from Two Fenofibric Acid
Formulations Relative to that from the Micronized Fenofibrate Capsule Formulation

Study Site: -7

L J
Studied Period: Phase of Development: 1
First Subject First Visit: 04 November 2004
Last Swbject Last Visit: 22 December 2004

Objectives: Thmmobjecuweof&smdywmwnﬂahum&bdnyofﬁmﬁmm
from two fenofibric acid formulations with that of a reference fenofibrate capsule. A secondary
abjective was to assess the food effect for each of the two test formwulations.

Methodelegy: This Phase |, single-dose, open-label study was conducted according to a three-period,
randomized crossover design. Subjects were randomly assigned in equal numbers to receive one of six
sequences of the following regimens.

b(g)

Regimen A One 200 mg micronized fenofibeate capsule administered following a low-fat
’ breakfast (reference).

RegimenB  One capsule containing fenofibeic acid granules equivalent to 130 mg fenofibric acid
administered following a high-fat breakfast (test).

RegimenC  One capsule containing fenofibric granales equivalent to 130 mg fenofibric acid
administered under fasting conditions (test).

Regimen D One capsule containing fenofibric acid micro-tablets equivalent to 130 mg fenofibric
acid administered following a high-6at breakfast (test).

RegimenE  One capsule containing fenofibric acid micro-tablets equivalent to 130 mg fenofibric
acid administeved under fasting coaditions (test).

C:\dmaufop\ternp\CDataNDASN22224AbN22224 QBR_Final.doc 118



Each dose of study drug was taken orally with approximately 240 mL of water. A washout interval of
14 days separated the doses of the three study periods.

potassium oxalate plus sodium fluoride prior to dosing (0 hour) and 2t 0.5,1,2,3,4,5,6,7.8,9. 10, 12,
18,24, 48, 72, 96, and 120 hours after dosing in each study period. Suﬁenltbh«lwco&adw
provide approximately | mL plasma from each sample.

Plasma concentrations of fenofibric acid were determined using a validated liquid chromatography
method with tandem mass spectrometric detection at Abbot Laboratories, Abbott Park, IL.. The lower
limit of quantitation (LLOQ) for fenofibric acid was established at 0.017 jg/ml. using 2 0.650 mL
plasma sample. Samples were analyzed between the dates of 05 January 2005 and 31 January 2003.

' Number of Subjects (Planned and Analyzed):

Planned: 42; Entered: 42; Completed: 38; Evaluated for Safety: 42:
Evaluated for Pharmacokinetics: 39

For the 42 subjects who participated in the study, the mean age was 25.6 vears (ranging from 18 to

54 years), the mean weight was 74.2 kg (ranging from 51 10 93 kg) and the mean height was 174.1 cm
(ranging from 160 to 138 cm). For the 39 subjects included in the pharmacokinctic analyses, the mean
age was 26.0 vears (ranging from 18 to 54 years), the mean weight was 74.9 kg (ranging from 51 to 98
kg) and the mean height was 174.7 cm (ranging from 160 to 183 cm).

Diagnesis and Main Criteria for Inclusion: mmmmwmm

18 and 55 years, inclusive. Subjects in the study were judged to be in general good health based oa the
results of medical history, physical examination, vital signs, 12-lead electrocandiogram (ECG) and
faboratory tests. Females were postmenopausal, sterile or were not pregnant or breast-feeding and were
M:mammof&wmm&&ﬁ«mdmﬂﬁdmkm

Test Product/Reference Therapy, Dese/Strength/Concentration, Mede of Administration and Lot
Numbers:

— e ‘
Fenefibrate Granules Micre-Tablets
- (Reference) (Test) __ (Test
Dosage Form Capsule Capsule Capsule
Formulation NA 7 : s
Strength (mg) 200 130 130
Bulk Product Lot Number 12-539-AR N 2!-523—Al — 2&—5?6-4[

NA= Not Antwlblo‘AvaMk

Duration of Treatment: wmamamummmu
17 November 2004, 01 December 2004 and (5 December 2004.
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Criteria for Evalaation:

Pharmacokinetic: mmmmumﬁ&mﬁﬁcddmmm»
noncompartmental methods. These included: the maximum plasma concentration (Cunez) and time to
Coaax (Tunax), the terminal phase elimination rate constant (), tenminal phase efimination half-life (8,5),
the area under the plasma concentration-time curve (AUC) from time 0 to time of the last measurable
concentration (AUC,), the AUC from time 0 to infinite time (AUC..) and the apparent oral clearance
(CL/F).

Safety: Safety was evaluated based on assessments of adverse events, physical examinations, vital
signs, 12-lead clectrocardiograms (ECGs) and laboratory profiles.

Statistical Methods:

Pharmacokinetic: The following regimen comparisons were made for Tmaz, Az and the natural
logarithms of Comax, AUCtand AUC..: Regimen C vs. Regimen A, Regimen E vs. Regimen A,
Regimen B vs. Regimen C, and Regimen D vs. Regimen E.

An analysis of variance (ANOVA) was performed for Tmax, the terminal phase elimination rate constant,
and the natural logarithms of Cpeex and AUC,.. The data of subjects assigned to Sequences L, I1, and 111
were analyzed separately from the data of the subjects assigned to Sequences IV, V, and VIdueto a
variance difference between the two test formulations. This ANOVA model included effects for
sequence, subject nested within sequence, period and regimen. The effect of subject was considered to
be random, while all other effects were fixed. Within the framework of the ANOV A, each regimen
comparison was made with a significance level 0f0.05.

For each of the above regimen comparisons, for Cex and AUC,, a relative bicavailability assessment
was performed by means of the two one-sided test procedure at significance level 0.05. This was done
using a 90% confidence interval for the relative bicavailability. These confidence intérvals were
obtained by exponentiation of the endpoints of the confidence intervals for the difference of mean
logarithms within the framework of the ANOVA model described above.

Safety: The number and percentage of subjects reporting treatment-emergent adverse events were
tabulated by the Medical Dictionary for Regulatory Activities (MedDRA) preferred term and primary
system ocgan class with a breakdown by regimen. Laboratory test values and vital signs measuroments
that were potentially clinically significant, according o predefined criteria, were idontified.
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Summary/Conclusions: A
Pharmacokinetic Results: Mean + standard deviation (SD) pharmacokinetic parameters of fenofibric
acid after administration of the five regimens are listed in the following table.

M-tu‘

A: Reference, B: Test C: Test D: Test E: Test

Fenofibrate, Granules, Granules,  Micro-Tablets, Micro-Tablets,
Pharmacokinetic. Low-Fat Meal High-Fat Meal Fasting High-Fat Medl Fasting
Parameters (ualts)  (N=39) (N=19) (N=19) N=19 (N=18)

Cuxx (igml) 7532244 4162128 489212 5772202 3esans’
AUC, (ugohvmL) 149.5+47.7 12232473 12124381°  12034387° 11442305
AUC. (ugeviml) 15634542 13182586 1289:508° 1233:417° 1762326
A ) 20201650 20.184822  20.18+879 187334277 19914433
CLF @b NA LIS£053  LI53046  LIS2040  LI9403)

£ Regimens B and C wes aduinisterod 2 one capeuo of fenofibric acid gramales squivaleat 1o 130 mg
fenofibeic acid. Regimens D and E were administered as one capsule of fenoffbric acid micro-tablets
equivalent to 130 mg fenofibric acid. Regimen A was administered as a 200 mg fenofibrate capsule.

Tox ® 4309 9914 47220 9726 98+36

*  Statistically significastly different from Regimen A (ANOVA, p <0.05).
§  Staistically significantly different from Regimen C (ANOVA, p <0.05).
t  Sttistically significantly different from Regimes E (ANOVA, p < 0.05).
¢  Hammonic mean and pseudo-standard deviation. Harmonic mean evaluations of t)73 were based on statistical
tests for ;.
NA = Not applicable.
The bioequivalence/bioavailability results are listed in the following table.
Regimens Contral Value* o
Test vs. Pharmacekinetic ' : Poimt . 99% Cenfidence
_Reference Parameter Test Reference Estimate luterval
Cus. A Cox 468 705 0.664 0.561 -0.737
AUCG, 107.28 140.57 0.763 0.710-0321
AUC.. 11093 14334 0.761 0.710- 03814
S— A - > " . “ ‘
Evs. A Conax 367 7.08 0.521 0438-0.619
AUC, 12161 140.57 0.365 0.8303 - 0932
AUC, 126.64 145.34 0.368 0.310-0.931

¥ Antilogarithm of the Icast squares means fof logarithms.

+  Antilogarithm of the differeace (test minus reference) of the least squares means for logarithms.
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The effect of food is presented in the following table.

Relative Bieavailability
Regimens Central Value* '
Test vs. Pharnwcokinetic Peint 98% Confidence
Reference Parameter Test Reference Estimate’ Interval
Fenofibric Acid Granules -
Bus.C Cmaz 3.93 468 0.839 0.708 - 0.994
AUG, 10568 10728 0.985 0.916 - 1.059
AUC. 11091 11093 1.000 0.934- 107t
Femofibric Acid Micre-Tablets
Dvs.E Canax 5.55 3.67 1.513 1273-1.797
AUC, 1271 12161 1.001 0.930 - 1.077
AUC,, 12539 12664 0.990 0.924 - 1.061

* Wﬁmoimww means for logarithms.
+ Mbprkhmof&cdiﬁenme(mmiwsnfawmchf&olmwmﬁbpﬁthu

Safety Rosults: The overall incidence rate of treatment-emergent adverse event was slightly higher
among subjects who reccived Regimen B (47.4%) than those who received Regimen A (31.7%),
Regimen C (30%), Regimen D (30%) and Regimen E (26.3%). The only adverse event reported by two
or more subjects in any regimen was dizziness in Regimen A. No serious adverse cvents were reported
in this study.
&Mdﬂﬁm&wiu%ﬁwﬁ&u%mmmw
the course of the study.

Conclusions: The test capsule formulation containing 130 mg fenofibric acid as granules administered
under fasting conditions (Regimen C) produced 34% lower fenofibric acid Cmax and 24% lower AUC..
compared te the reference, 200 mg micronized fenofibrate capsule administered with a moderate-fat
M(MmAankmeMmmmﬁﬁmmhMaﬁCuMAuc.
Whnm“apﬂcmuhﬁmmwdngwwmksmm&w: :
high-fat meal (Regimen B), the fenofibric acid AUC,, was bioequivalent to that under fasting conditions
{Regimen C) because the 90% confidence interval was contained within the 0.80 10 1.25 range. The
bioequivalepce criterion was not met with respect to fenofibric acid Cingy compating Regimens B vs. C
because the eatire 90% confidence interval was below unity, and the lower limit extended below 0.30.
The test capsule formulation containing 130 mg fenofibric acid as micro-tablets administered under
fasting conditions (Regimen E) produced 48% lower fenofibric acid Cpay and 13% lower AUC,,
compared to the reference fenofibrate formulation (Regimen A); bioequivalence criteria were not met

with respect to fenofibric acid Cmax.
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m&mam.u«mmm%mmmm.
high-fat meal (Regimen D) increased fenofibric acid Cagy by 51% compared to that under fasting
conditions (Regimen E). The eatire 90% confidence interval for the ratio of the central values of
log-transformod Cypg; was above 1.25. Fenofibric acid AUC,, met the bioequivalence criterion
wmwummwmamamlwmmm
The regimens tested were generally well tolerated by the subjects.

The ovenall incidence rate of reatment-emergent adverse event was slightly higher among subjects who
reccived Regimen B (47.4%) than those who received Regimen A (31.7%), Regimen C (30.0%),
Regimen D (30.0%) and Regimen E (26.3%). The only adverse event reported by two or more subjects
in any regimen was dizziness in Regimen A. No serious adverse events were reported in this study.
No clinically significant changes in vital signs, ECG or laboratory measurements were observed ducing
the course of the study.

Reviewer’s Comments:
o This study was identical to M04-712 except that a capsule formulation containing 130 mg
fenofibric acid as granules was evaluated instead of the single-unit tablet.
e Capsule formulation containing 130 mg fenofibric acid as granules was not successful in
meeting the BE criterion with or without food.
® Results from the 130 mg choline fenofibrate micro-tablets were inconsistent to those
observed in study M04-712 as it failed to show BE to 200 mg micronized fenofibrate.
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Study M03-636:

Abbott Lsboratories ' Individusl Study Table Referring | (For National Autherity Use
te Part of the Dossier Oniy)

Name of Study Drug: Fenofibric | Volume:
Acid (ABT-335, A-770335) and
Fenofibrate (ABT-799, A-52799)

Name of Active Ingredient: Page:
Fenofibric Acid

"Title of Study: Comparison of Bioavailability of Two Fenofibric Acid Formulations Relative to the
Micronized Fenofibrate Capsule Formulation ,

Investigator: Barbara Freyer-Kem, MD, PhD

Study Site:  Clinical Pharmacology
: Abbott GmbH & Co. KG
67008 Ludwigshafen
Germany

Publications: Not applicable.

Studied Period: Phase of Development: 1
First Screeming Procedure: 13 October 2003 :

Date First Subject Dosed: 21 October 2003

Date Last Subject Completed Dosing: 25 November 2003
Date of Last Study Procedure: 30 November 2003

Objective: Thobpeuvcoﬂbsmﬂymbwmﬂnbmmmnyofmm«pwhugmof
fenofibeic acid with that of a reference fenofibrate capsule regimen.

Mcthodology: This Phase 1. single-dose. open-label study was conducted accordiag to a threo-period,
randomized, partial-crossover design. Forty-eight subjects were separated into two cohorts of 24 subjects
each. Subjects within each cohort were randomly assigned to one of nine sequences of Regimen A
(reference, 200 mg fenofibrate, low-fat meal), Regimen B (Formulation 1, test, 130 mg fenofibric acid,
high-fit meal), WC(thuonl test, 130 mg fenofibric acid. fasting), Regimen D
(Formulation 2, test, 130 mg fenofibric acid, high-fat meal). and Regimen E (Formulation 2, test, 130 mg
fenofibric acid, fasting). A washout interval of 14 days separated the doses of the three study periods.
Blood samples were collected into evacuated collection tubes containing potassium oxalate plus sodium
fluoride prior to dosing (0 hour) and at 0.5, 1,2, 3,4.5. 6, 7. 8,9, 10, 12, 18, 24, 48, 72, 96 and 120 hours
| after dosing in each study period. Sufficient blood was collected to provide approximately 2 mL plasma
from each sample.

Plasma concentrations of fenofibric acid were determined using a validated analytical method with mass
spectral detection at Abboit Laboratories, Abbott Park. IL. The lower limit of quantitation for fenofibric
acid was 0.019 pg/ml. using a 150 pL plasma sample. Samples were analyzed between the dates of

_18 December 2003 and 10 February 2004. ;
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Number of Subjects (Planned and Analyzed):
Planned: 48; Entered: 48; Completed: 48; Evalusted for Safety: 43; Evalusted for Pharmacokinetics: 48

F«&-ammwmmm the mean age was 38.7 years (rauging from 21 to
30 years), the mean weight was 74.3 kg (ranging from 57 to 101 kg) and the mean height was 175.9 cm
(ranging from 155 to 197 cm).

Diagnosis and Main Criteria for Inclusion: Subjects were male and female volunteers between 18 and
50 years, inclusive. Subjects in the study were judged to be in general good health based on the results of
medical histocy, physical examination, vital signs, 12-lead electrocardiogram (ECG) and laboratory tests.
Females were postmenopausal, sterile or were not pregnant or breast-foeding and were practicing at least
one of the acceptable methods of birth control specified in the protocol.

Test Product/Reference Therapy, Dese/Strength/Cancentration, Mode of Administration and Lot

NA = Not Applicable/Available.

Numbers:
Refereace Test Test
v Yormulstion ___ Fermwistion Formalation
capsule capsule
Formulation Micronized i 2
Strength (mg) 200 130 130
Bulk Product Lot Number 0913798 08061HB 07-525-AR
Bulk NPRO NA NA 1035N
Potency (% of Label Claim) “NA 97.1 100.3
Manufacturing Site Laboratories Founier  Ludwigshafen, PARD'
Germany
_Expieation/Re 31 Magch 2004 _NA NA
f rm-mmmmcwm

Duration of Treatment: Aw.douofmcdmmwmnn
2lmmxuuomcwmrsuwuﬂ-Ma¢ncmzmu0emzm
11 November 2003 and 25 November 2003, in Periods [, 2 and 3, respectively. Subjects receiving the
mmmmazooqmamammm
w-ammmamm

Criteria for Evalustion: o ‘ ' it

Pharmacokinetic: mmmmamm-wmmm

methods. These inciuded: the maximum plasms concentration (Cnax) and time 60 Cax
(T asax); the terminal phase elimination rate constant (A,), terminal phase elimination half-life (t;), the area
under the plasma concentration-time curve (AUC) from time 0 to tima of the last measurable concentration
(AUC), the AUC fiom time 0 to infinite time (AUC..).

Safety: &Rymmwmmﬁm‘wm.w«ammmlm

R 5
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Statistical Methods:

Pharmacokinetic: An analysis of variance (ANOVA) that utilized only intra-subject information was
w»r..,x.ummwac_uaw« Within the ANOVA the following
regimen comparisons were made: Regimen C vs. Regimen A, Regimen E ve. Regimen A, Regimen B vs.
mc,wmnvx Regimen E, and Regimen C vs. Regimen E. For each regimen comparison, 2
test of the hypothesis of the equality of regimens was performed at the 0.05 level (not adjusted for muitiple
comparisons).
For each of the above regimen comparisons, for Cpaex 3nd AUC.. a relative bioavailability assessment was
by means of a two one-sided tests procedure at significance level 0.05. This was dowe by means
of 90% confidence intervals for the relative bioavailability.
Safety: WWNMMMWWMWM
tabulated by the MedDRA preferred term and system organ class with a breakdown by regimen.
MMWNMWWMMMMQWM
hmemmmdua&d.

Summary/Conclusions:
Pharmacokinetic Results: Mean + standard deviation (SD) pharmacokinetic parameters of fanofibric acid
after administration of the five regimens are listed in the following table.

—

A: Reforencs  B: Test C: Test D2 Test E: Test
Low-Fat Meal l‘m.-l. I’Ml. l’m& sz,

. . 3 e ” ‘ . L
(h) 4.3#1.9' 96*3.9i

oo 48220 5915 aix3s
Comx Ggml)  589:167 1211 318" sesrt mus
AUCe  (ugovml) 1122413 11323145 0062374"7 91714000 77240
o 159 144 43¢ 144 154
£ mn.c,nmumw-a 130mg ﬁmﬁnuﬂlaydc ma-.-mn
2 200 mg fenofibrate capsule.

* Statistically significantly different from Regimen A (ANOVA, p < 0.08).
§ Swatistically significontly different from Regimen C (ANOVA, p <0.05).
1 Statistically significantly different from Regimen E (ANOVA, p < 0.05).
¢ Harmonic mcan, evaluations of ty;were based on statistical tests for A,

C:\dmautop\lemp\CDataNDASN22224AbN22224 QBR_Final.doc

126



- The bicavailability results are listed in the following table.

.. CwA Cuux(igml) ~ 3359 - 568 . 06 0.56-0.72
. AUC.(pgeml) 8948 10544 033 0.79-092

Evs. A Coaax (1g/mL) 252 - 568 0.44 0.39-0.50

- AUC. (ugoivml) 6091 10544 0.58 0.54-0.62

Cw.E " Cosax (pg/ml) 359 252 142 1.21- 167
AUC.. (pgevml) - 89.48 60.91 147 1.34— 161

* Amlogamhmeﬂhhﬂmm&rlopnm
+ Mdﬂommammnﬂhbummﬁrw

. ___Relative Bleavailabilty

Regimens Pharmacokinetic Central Values's ~ Point , W% ¢ Confidence
Bw.C Coux (ng/ml) 794 359 221 1.83-261
, AUC- (ugoWml) 10936 894 122 L1 - 138
Dvs.E Cou (ig/ml) 439 2.52 198 1.65-229
AUC.@ugeiml) 9577 6091 L7 143173

mahwmmhh@n&m
+ AMM&M(&MW}oﬂkwwmﬁw

Stletyl&udu. Seven (7/48, lm)mmahummmdmm
One subject each reported headache, dyspepsia and nausea in Regimen A, cervical radiculopathy and
phiebitis superficial in Rogimen B, headache and premenstrual syndrome ia Regimen C, and headache and
premeastrual syndrome in Regimen E. No adverse events were reported in Regimen D. The majority of
the treatment-emergent adverse events were assessed by the investigator as not related to the study drug
and mild in severity.
The proportion of subjects reporting at least one treatment-emergent adverse event was slightly higher
mmmamma(u%)mmmmwmumymc
(‘I%)audlhpmnﬂ(‘l%). There were no adverse events reported in Regimen D.
No deaths or other serious adverse events were reported in this study. 'Results of other safety analyses
including individual subject changes, and individual clinically significant values for vital signs. ECG and
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Conclusions: Fenofibric acid exposure following administration of Formulation | uader fasting conditions
(130 mg feaofibric acid capsule, Regimen C) was approximately 37% less for Conex 3nd 15% less for
AUC.. relative to the reference Regimen A (200 mg fenofibeate capsule, low-fat meal). Fenofibric acid
exposure following administration of Formulation 2 under fasting conditions ( 130 mg fenofibric acid
capsule, Regimen E) was approximately 56% less for Cyuex and 42% less for AUC.., relative to the
reference Regimen A.

Under fasting conditions, fenofibric acid exposure from Formulation | (130 mg femofibric acid capsule,
Regimen C) was approximatety 42% greater for Cpuex 38d 47% greater for AUC.. than Fommulation 2
(130 mg fenofibric acid capsule, Regimen E).

The effect of food on Formulation | (130 mg fenofibric acid capsule, Regimen B vs. Regimen C) did not
meet the criteria to document lack of food effect for Camax 0f AUC... The upper limit of the 90%
confidence interval for log-transformed AUC.. was above 1.25 and the entire confidence inserval for
log-transformed Cng, Was above 1.23. The effect of food on Formulation 2 (130 mg fenofibric acid
capsule, Rogimen D vs. Regimen E) did not meet the criteria to document lack of food effect for Cppy of
- | AUC., since the entire confidence intervals for log-transformed Cpy,. 30d AUC... were above 1.25. The
feaofibric acid elimination rate constants and haif-lives were similar whether fenofibrate or fenofibric acid
was administered to the subjects.

The regimens tested were generally well tolerated by the subjects with no clisically relevant differences
among the regimens with regard to safety. No clinically significant vital signs, ECG or laboratory
_measurements were observed during the course of the study. ‘

Reviewer’s Comments:
e This study was first study that evaluated extended release formulations of fenofibric acid
(not choline fenofibrate) and was conducted prior to M04-712 and M04-715.
¢ The test formulations evaluated in the study though failed to show BE to 200 mg
micronized fenofibrate and lack of food effect.

Appears This Way
On Criginal
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Study M0S-732:

Abbott Laborateries -- | Individusl Study Table Referring | (For Natienal Authority

to Part of the Dossier Use Osly)
Name of Study Drug: Volume:
Fenofibric acid (ABT-335)
Name of Active Ingredient: Page:

Title of Study: Bioavailability of Fenofibric Acid from Three Fenofibric Acid Choline Salt
Formulations with Viarious Compositions Relative to Fenofibrate

Investigator: Timi Edeki, MD, PhD

Abbett Clinical Pharmacology
Research Unit
1324 North Sheridan Road

Waskoguo, IL 60085

Publications: None.

Studied Period: T | Phase of Development: 1
First Screening Procedure: 15 May 2005.
Dete of last study procedure: 11 July 2005.

Objective: The objective of this study was to determine the bioavailability of fenofibeic acid from three
fenofibric acid cholise salt formulations with various compositions relative to micronized fenofibrate.

‘Methedology: This Phase 1, single-dose, open-label study was conducted according to a four-period,
randomized, complete crossover design. Adult male and fomale subjects (N ~ 40) in general good heaith
_ | were selected to pasticipate in the study according to the selection critesia.

After mesting the selection criteria, the subjects were randomly assigned in equal numbers to four
sequeaces of Regimens A (One 200 mg micronized fonofibeate capsule), B (one capsule containing
fenofibric acid choline salt micro-tablets [Formulation 9] equivalent to 135 mg fenofibric acid), C (one
capsule containing fenofibric acid choline salt micro-tablets [Formulation 10] equivalent to 135 mg
fenofibric acid) and D (one capsule containing fenofibric acid choline salt micso-tablets

[Formulation 111 equivalent to 135 mg fenofibric acid). Drug/polymer ratios for the formulations were
s Formulations 9, 10 and 1 1, respectively. Rogimen A was administered following a
low-fat breakfast; regimens B, C and D were administered under fasting conditions. All regimens were
administered on Study Day 1 of each period. A washout interval of at least 14 days separated the doses

Appears This Way
Cn Crigingl
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M(Couhnd):

Blood samples for fenofibric acid assay were collected by venipuncture prior to dosing (0 hour) and at |,
2,3,4,5,6,7,8,9, 10, 12, 18, 24, 48, 72, 96, and 120 hours after dosing in each study period The
blood samples were collected in 2 mL collection tubes containiag potassium oxalate plus sodium
fluoride. Sufficient blood was collected to provide approximately | mL plasma from each sample.
Plasma concentrations of feaofibric acid were determised using a validated liquid chromatography
method with LC/MS/MS detection at Abbott Laborataries Drug Analysis department. The lower limit of
quantitation for fenofibric acid was established at 0.017 pg/ml. using 2 0.050 mL plasma sampie.
Samples were analyzed between the dates of 14 July 2005 and 29 July 2005.

Number of Subjects (Planned and Analyzed):

Planned: 40; Entered: 40; Completed: 40; Evaluated for Safety: 40; Evaluated for Pharmacokinetics: 40
For the 40 subjects who participated in the study, the mean age was 32.7 years (ranging from 18 to

55 years), the mean weight was 72.4 kg (ranging from 51 10 103 kg) and the mean height was 168.7 cm
mﬁmlﬂmlﬂw}.

Diagnosis and Main Criteria for Inclusion: mmmmmmmn
and 55 years, inclusive. Subjects in the study were judged to be in genesal good heaith based on the
results of medical history, physical examination, vital sigas, 12-lead electrocardiogram (ECG) and
Iaboratory tests. Females were postmenopsusal, sterile and wero not pregnamt or breast-feeding and
mmiagnu.muofmmmammwmum

Test Product/Reference Therapy, Dose/Strength/Concentration, Mode of Administration and
Lot Nunlnn:

e "'I'"':" s : < , 5
Fenofibricacid  Femofibricacid  Femofibric acid
Micronized Choline Salt Cheline Sakt Cheline Sakt
Formulatien Fenofibrate Formulation9  Formulation 10  Formmlation 11

Dosage Form Capsule Capsule Capsule Capsule
Strength (mg) 200 135" 135° 135*
Bulk Product

Lot Num 12-539-AR 26-579-AR 21-580-AR = 271-581-AR
Finishing :

Sublot Num! 107487 27.009-S2 27-010-52 27.011-82
_Manufacturer Foumier Abbott _Abbott Abbott

2 mm&cwowmmmaxmumﬁmm
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Duration of Treatment: Four single doses were administered on 16 May 2005, 06 June 2003,
20 June 2005 and 07 July 2003.

Criteria for Evaluation

Pharmacokinetic: The pharmacokinetic parameter values of fenofibric acid were estimated using
mothods. These included: the maximum plasma concentration (Couax) and time to

Conax (Touax). the terminal phase elimination rate constant (A;), terminal phase elimination hatf-life (tss),

the area under the plasma conceatration-time curve (AUC) from time 0 to time of the last measurable

concestration (AUC,) and the AUC from time 0 to infinity (AUC..). The apparent oral clearance (CLF)

was calculated for the test regimens.

Safety: Safety was evaluated based on assessments of adverse events, physical examinations, vital
signs, ECGs and laboratory tests.

Pharmacokinetic: An analysis of variance (ANOVA) was performed for T, elimination rate constant
(A,) and the natural logarithms of Cop, AUC, and AUC,.. The model included effects for

subject nested within sequence, period and regimen. The effect for subject was random and all other
effects were fixed. For the test on sequence effects, the denominator sum of squares for the F statistic
was the sum of squares for subjects nested within sequence. For the tests on other effects, the
denominator sum of squares was the sum of squares for erroe. Within the ANOVA

framework, the test regimens (Regimens B, C and D) were compared to the reference (Regimen A) using
tests with significance levels of 0.05 (not adjusted for multiple comparisons).

The bicavailability of each test regimen (Regimens B, C and D) relative to that of the reference regimen
(Regimen A) was assessed by a two one-sided tests procedure vig 90% confidence intervals obtained
from the asalyses of the natueal logasithms of C,,,, and AUC,. These confidence intervals were
obtained by exponentiating the endpoints of confidence intervals for the differeace of mean logarithms
obtained within the framework of the ANOVA model. The poiat estimate of the relative bioavailability
was likewise obtained by exponeatiating the least squares estimate of the diffareace of mean logarithms,
and the population cestral value for each regimen was estimated by exponestiating the least squares
mean for the logarithm. Bicequivalence between a test regimen and the reference regimen was
concluded if the 90% confidence intervals from the analyses of the natural logarithms of AUC and C,,,
were within the 0.80 to 1.25 range.

Safety: The number and percentage of subjects reporting adverse events were tabulated by MedDRA
preferred term. Laboratory test values that were Very High or Very Low were identified. Urinalysis
values and vital signs measurements that were potestially clinically significant, according to predefined
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Summary/Conclusions

Pharmacokinetic Results: Mean =+ standard deviation (SD) pharmacokinetic parameters of fenofibric
acid afler administration of the four regimens ase listed in the following teble.

- -
A: Reference B: Test C: Tent D: Test
Pharmacokinetic Capsules Capsules Capsules Capsules
Parameters (units) (N=40) (N=49) (N=40) (N=40)
T (M) 4712 4613 43%12 43%13
Coax  (pg/ml) 9.86+244 7.56+ 1.97* 8084237 9.14%2.78*

AUC,  (pgomL) 16342494  141.1:436°  142.2:£454* 14331 449°
AUC.. (pgevml) 1661509  1432245.1°  1443:467% 14524 46.6%
b » 19344492 17514380  178924.16° 17324369
ar ww - 103 %032 1944034 1034038

£ Regimen A = one 200 mg micronized fonofibeate capsule following low-fat breakfast; Regimens B,
C and D = one capsule containing fonofibric acid choline salt micro-tablets equivalest to 135 mg
feaofibric acid administered under fasting conditions (different formula for each reginsen).

*  Sutistically significantly different from referonce regimen (Regimen A, ANOVA, p < 0.05).

s Mm*mmmmommummmhu

PP "

The blosquivalence/bioavailability recuts ace lsed in the following tsbls.

Test rs. Pharmacokinetic — — Point Confidence
Reference  Parameter Test  Reference Estimate’  Interval
. Bw.A " Coax 731 9.55 - 0765  0.712-0822
AUC, 134.85 156.64 0.861 0331-0.892

e AUC. 13664 135908 0859  0829-0.39
Cvs. A " Cuax S m 935 0808  0752-0368
AUCG, 135.28 156.64 0.864 0333-0.895

} AUC.. 137.14 15908 0362  0332-0.893

. Dw.A Coaax 370 955 09 0348-0979
AUC; 136.51 156.64 087t 0341-0903

AUC. 13811 15908 0868 0.338 - 0.900

Cw.B  Cousx S 131 1056 0982-1.13%
AUC, 135.28 13435  1.008 0.963 - 1.040

AUC.. 131.14 13664 1004 0.968 - 1.040

Dvs.B Conax 3.7 731 1191 1.108- 1.280
AUC, 136.51 134.85 1012 . 0977-1.049

AUC.. 13811 13664 101  0975.1.047

Dw.C [ 8% 12 s 10491212
AUC, 136.51 13528 1000 - 0974-1.046

. AUCa 138.11 13714 1007 - 0972-104

*  Aatilogarithm of the least squares means for logarithms.
L+ mﬁmmmmmmmuwmﬁw
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Safety Results: Tweaty three (23/40, 57.5%) subjects reported at least one treatment-emergent adverse
event: 9/40 (22.5%) in Regimen A; 7/40 (17.5%) in Regimen B; 10/40 (25%) in regimen C; 7/40
(17.5%) in Regimen D. Adverse event reported by three or more subjects was headache (2/40 subjects,
5%) in Regimen A; (3/40 subjects, 7.5%) in Regimen B (3/40 subjects, 7.5%) in Regimen C and (4/40
subjects, 10%) in Regimen D. All remaining adverse events were reported by a maximum of 5% of
The proportion of subjects reporting at least ane treatment-emergent adverse event was slightly higher
.. |-among subjects who received Rogimeas A (22.5%) and C (25%) than those who received Regimens B
- | (17.5%) and Regimen D (17.5%). The most common treatment-emorgeat adverse eveat (reported by
three or more subjects in any regimen) was headache. The majority of adverse events were assessed by
the investigator as not ‘related to study drug and mild in severity.
No deaths or other strious adverse events were reported in this study. Results of other safety analyses
including individual subject changes, and individually clinically significant values for ECG and
Conclusions: Test Rogimeas B, C and D met bioequivalence criteria to the reference Regimen A with
respect to femofibric acid AUC because the 90% confidence intervals for comparing the log-transformed
AUC between regimens were contained within 0.80 to 1.25. Regimen D was also bioequivalent to the
reference Regimen A with respect to fenofibric acid C... The lower limits of the 90% coafidence
intervals for comparing the log-transformed C,,,, of test Regimeas B and C to Regimen A extended
below 0.80. .
mm«mmmmmymumuﬁcwmqwumpﬁmy
Comparing the relative bioavailability of the three test formulations to the reference (Regimes A)
suggest that feaofibric acid AUC was insensitive to the drug/polymer ratio, whereas the Co. increased
with increasing drug to polymer ratio. [ vitro dissolution profiles suggest the fasted rate of dissolution
for Regimes D followed by Regimen C and Regimen B. The dissolution rate in vitro is reflective of the
rank order of C,,, observed in vive.

Test Regimen C was bioequivaleat to Regimens B and D with respect to the Cuu and AUC of fenofibric
acid because the 90% confidence intervals for comparing the log-transformed parameters between
regimens were contained within 0.80 to 1.25. Bioequivalence criteria wese alse met with respect to
fesofibric acid AUC between test Regimens B and D. However, the upper limit of the 90% confidence
interval for compering log-transformed fenofibric acid Cou betwesn Regimens B and D axtended above
1.25.

The regimens tested were geaerally well tolecated by the subjects. No clinically significant vital signs,
ECG or laboratory measurements were observed duriag the course of the study.

Reviewer’s Comments:
¢ This study evaluated three test formulations containing choline fenofibrate micro-tablets
equivalent to 135 mg fenofibric acid and micro-tablets differed in their drug-polymer
ratio (#9—#10 —#11——
o All test formulations showed BE to 200 mg micronized fenofibrate with regards to AUC
and only formulation 11 showed BE with regards to both Cmax and AUC. Sponsor
selected formulation 10 for further optimization.
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Study M05-743:

Abbott Laborateries Individual Study Tsble Referving | (For National Authoriey
to Part of the Dossier Use Only)

Name of Study Drug: Fenofibric | Volume:
Acid (ABT-335, A-770335) and
Fenofibrate (ABT-799, A-52799)

Name of Active Ingredient: Page:
Fenofibric Acid

Fornwlation Relative to that from the Micronized Fesofibrate Capsule Formulation asd Assessment of
Food Effect on Fenofibric Acid Biocavailability from the Choline Salt Formulation

Title of Study: Comparison Fenofibric Acid Bicavailability from a Fenofibric Acid Choline Saft - .

Investigator: Timi Edeki, MD, PhD

Study Site: AMC!MMW
" Research Unit
1324 North Sheridan Road

wm?.. L 60085

“Publications: Not applicable.

Studied Period: Approximately 2 moaths ‘ Phase of Development: |
First Subject First Visit: 03 August 2005
Last Sabject Last Visit: 03 October 2005

Objectives: mmammmnmum&wumumm
choline salt formulation from a scale-up lot with that of a reference fenofibeate capsule, and to assess the
Mcﬁammbmumuyofmﬁmacdﬁuthmm

Methedology: T&Ml.%wﬂdmﬁymuﬂmﬁw«n&;bam
randomized, crossover design. Subjects were randomly assigned in equal numbers to receive ane of six
sequences of Regimens A, B and C as follows.
Ragimen A One capsule containing fenofibric acid choline sait mini-tablets (Formulation 10)
equivalent to 135 mg fenofidbric acid administered following 2 high-fat breakfast
(test).
Regimen B One capsule containing fenofibric acid choline sakt mini-tablets (Formulation 10)
equivalent to 135 mg fenofibric acid administered under fasting conditions (test).
Rogimc mmuwmmwmamﬁc
breakfast (reforence).

Ammloful.uuday:wmdmof&tthmww
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Methedology (Cent.):
MW&WMWMMWZMLMWWNQM
oxalate plus sodium flucride prior to dosing (0 hous) and 2t 0.5, 1,2,3,4,5,6,7,8,9, 10, 12, 18, 24, 48,
72, 96, and 120 hours afler dosing in each study period. Sufficient blood was collected to provide
approximately | mL plasma from each sample.
MWammm»umm.vﬂwmw
method with tandem mass spectrometric detection at Abbott Laboratories, Abbott Park, IL. The lower
limit of quantitation for fenofibric acid was established at 0.017 pg/ml. using 2 0.050 mi. plasma sample.
Samples were analyzed between the dates of 65 October 2005 and 17 October 2005.

Number of Subjects (Planned and Analyzed):
Planned: 24; Estored: 24; Completed: 24; Evaluated for Safety: 24: Evaluated for Pharmacokinetics: 24

For the 24 subjects who participated in the study, the mess ags was 38.9 years (ranging from 19 to
ﬁm}hmwﬂtm?ﬂk‘(mfunﬂb!Wt;}adhmhmml‘lwcm
__mfm- 146 to 193 cm).

Diagnosis and Main Criteria for Inclusion: smmmmmmmmu
35 years, inclusive. Subjects in the study were judged to be in geseral good health based on the results
of medical history, physical examination, vital sigas, 12-lead electrocardiogram (ECG) and laboratory
tests. Females were not pregaant or breast-feeding. Females were oither surgically sterile,
WGMsMoﬂoﬂbmmdhﬁmﬁwﬂdmm
protacol.

Test Product/Reference Therapy, Mmlﬁ.‘.mutnﬂu, Mode of Adnnktnﬁon and
Lot lenm

T Reloone
Formulation Choline Sak Fenofibrate
Formulation 10
Dosage Form Capsule Capsule
Strength (mg) 135* 200
mmmm 30-589-AR 12-539-AR

D@MWWMM&W& xzsn!a.omm

Duration of Treatment: Tmmammm«zsmm 14 September 2005
muwm o , »

Appears This Way
On Criginal
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-Criteria for Evaluntion

Pharmmcokinetic: The phammacokinetic parameters of fenofibric acid were estimated using
noncompartmental methods. These included: the maxinsum plasma concontration (Coug,) 2nd time 1o
Comex (Timax), the terminal phase elimination rate constant (Az). teeminal phaso elimination half-life (tsck
the area under the plasma concestration-time curve (AUC) from time 0 to time of the last measurable
conceatration (AUC,), the AUC from time 0 to infinite time (AUC..), and for Regimens A and B caly.
the appareat ocal clearance (CL/F).

Safety: Safety was evaluatod based on assessmests of adverse events, physical examinations, vital signs,
ECGs and laboratory tests.

Statistical Methods

Pharmecokinetic: An analysis of variance (ANOVA) with fixed effects for sequence, period,
mmmmummwmmmmnr_mz.um
natural logasithms of Cppy, AUC,; and AUC... Within the ANOVA modeling framewark, the test
regimens (Regimeas A and B) were compared to the refereace (Regimen C) and test Regimen A was
compared with test Regimen B usiag tests with significance levels of 0.05 (not adjusted for nwitiple
comparisons).

The bioavailability of each test regimen (Regimeas A and B) relative to that of the refesence regimen
{(Regimen C) and the bicavailability of Regimen A to Regimen B were assessed by the two one-sided
mmmmmmmmumuumw«
AUC, and AUC... The confidence intervals were obtained by exponentisting the eadpoints of
confidence intervals for the difference of mean logarithms obtained within the framework of the
ANOVA model. Bioequivalence was concluded if the 90% coafidence intervals from the analyses of the
natural logarithms of AUC wete within the 0.30 to 1.25 range.

Safety: The number and percentage of subjects reporting treatment-emesgent adverse avents were
tabulated by the Medical Dictionary for Regulatory Activities (MedDRA) peeferred term and primary
rmd&m&amww Mmuh-aﬁvdqum

Pharmacokisetic Results: Mean  standard deviation pharmacokinetic parameters of fenofibric acid
after administration of the theee regimens ace listed in the following table.

e
A (Test) __Bde) = C(Refevemce)

Sakt Sak Low-Fat

Formulation 10 Fornwlation 10 Breskfast

Pharmacekinetic __ HigivFat Broakfast Fasting 7
Parameters (units) (N=2) : (N=24) N=24)
T ® 1032487 3212 T 46209
Cam  (igml) 6831.91™ sota2e’ 982221
AUC, (ugeiml) 1404 +38.1° 13732461 15922475
AUC.  (ugeb/ml) 1430401 13994476 16232496
w  ® 13.44 £ 487 17982460 18.96. 5.09

ar am 101 £026 1084040 ‘NA

£ Regimens A and B were administered as one capsule of fanofibeic acid cholioe salt mini-tablets
equivalest 10 135 mg fenofibric acid. Regimen C was adiministered as 2 200 mg fenofibrate capsule.

* Sutistically significantly differeat from Regimen C (ANOVA, p < 0.05).

# Setistically significantly different from Regimen B (ANOVA. p < 0.03).

¢ Harmonic mean & pseudo standard deviation: evaluations of ti;, were based on statistical tests for A,

1 Parameter was not tested statistically.

NA = Not applicable.
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Relative Bieavailability
Regimess'  Pharmacokinetic  Central Values® Poiat’  90% Confidence
Test vs. Reference  Parameter Test  Reference  Estimate Interval
| _Bioequivalence
Bws.C  Cuux(ng/mb) 1.787 9.572 08135  0.7536-0.38781
AUC,(uge/ml) 130841 152259 08593  0.8160-0.9050
AUC. (ugebvml) 132717  154.892  0.8568  0.8135-0.9025
Food Effect
Avs.B Cuax (1g/mL)  6.581 7.781 03452  0.7830-09124
AUC,(ugeb/mL) 135907 130841 10387  0.9863-1.0939
AUC. (pgeviml) 138127 132717 10408 09881 1.0962
£ Regimens A and B were administered as one capsule of fenofibric acid choline salt mini-tablets
equivalest to 135 mg fenofibric acid. Regimen C was administered as 2 200 mg fenofibrate capsule.
Regimen A was administered afer a high-fat breakfast, Regimen B under fasting conditions and
Regimen C after a low-fat breakfast.
* Antilogarithm of the least squares means for logarithms.
+ mammmummofmmwwfaw

Safety Results: Five (5/24, 20.8%) subjects reported at least one adverse event:
1124 (42%) in Regimen A; 2/24 (8.3%) in Regimen B and 3/24 (12.5%) in Regimen C. Except for the
mild sausea which was possibly reiated to the study drug, all the remaining adverse events were assessed
by the investigator as not related to study drug and all were mild in severity. No serious adverse events
were reported in this study. No subjects were discontinued from the study.
mcwwwmmmacowmmmmm
the course of the study.

Conclusiens: This study was designed to evaluste the bicequivalence between the test formulation
Mw)mﬁummwmwmmm 135 mg fenofibric acid
administered following a low-fat meal on the basis of AUC only. The expectation for the Cpuy, for the
test formulstion was 10 be no greater than that for the reference formulation. Additionally, this study
was also designed to evaluate the food effect on the test formulation.

Formulation mmmmmmumw«mwﬁwu
mmawm»hmmnmwmm

ﬁb:h.awud(&!mcy mmme@mm 19% lower on average for

‘Conclusions (Cont.x:
mﬂﬁuhnﬁmbﬁmc,aﬁhmwoﬂhmmmm
Regimen B to Regimen C was less than 1.25 suggesting that the C,, of Formulation 10 was no grester
than that of the reference.

Formulation 10 adasinistered with a high-fat resl (Regimes A) was bicequivalent to Regimen B with
respect to femofibric acid AUC. The fenofibric acid Couy, was about 15% lower on average for

Regimen A, and the lower limit of the 90% confideace interval comparing Regimen Ato Regimen B
was slightty below 0.80.

 The rgimens tested were generally weil tolerated by the subjects. No clinically significant changes in

course of the study.
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Reviewer’s Comments:
¢ This study evaluated BE of test formulation 10 from a scale-up lot containing choline
fenoﬁmmxmﬁbles(nswofmwo—tdﬂm)eqmvamml%mgfmoﬁmmdw
the 200 mg micronized fenofibrate.
¢ The test formulation 10 from this scale-up lot did not show BE to 200 mg micronized
4 fenofibrate with regards t0 Cpe,, With or without high-fat meal.
¢ The Guidance Document on Food-Effect Bioavailability and Fed Bioequivalence Studies
recommends that “A high-fat (approximately 50 percent of total caloric content of the
meal) and high-calorie (approximately 800 to 1000 Calories) meal is recommended as a
test meal for food-effect BA and fed BE studies. This test meal should derive
approximately 150 (15%), 250 (25%), and 500-600 (50-60%) calories from protein,
carbohydrate, and fat, respectively.” Sponsor used appropriate high-fat meal 847.8 Kcal;
51.7% calories from fat, 33.7% calories from carbohydrates and 14.2% calories from
protein. .
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