—8— Regimea A: ABT-333, High-Fat Meal, N = 7§
—ér~ Regimen B: ABT-335, Low-Fat Meal. N» 71
—w— Regimen C: ABT-335, Fasting. N= 72
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Figure 12 Mean fenofibric acid plasma concentrations from 135 mg ABT-335 formulations
given with or without meal

Table 15 Study M06-831: Mean + SD Pharmacokinetic Parameters of Fenofibric Acid.

A(Tesy B (Tesy C QReference)
Pharmacokinetic High-Fat Meal Low-Fat Meal Fasting
Parameters (units) N=71) N=71) =12
Tam O 102243 75239 45227
Camx (ug'ml) 668321547 6.091 % 1.606 7.725% 1.462
AUC, (ngob/mL) 15274471 14312472 1563 £ 46.7
AUCs  (pgeivml) 158.6%53.0 1489528 1611513
B ® 19.86%6.89 . 19862677 19.46 4 6.95
CLF @ 096+ 0.36 1042045 . 094%037

Al regimens were administered as one capsule of ABT-335 equivalent to 135 mg fenofibeic acid.
Statistically significantly different from reference Regimen C (ANOVA, p < 0.05).

Harmonic mean : pseudo standard deviation; evalations of t;, were based on statistical tests for 3,
Parameter was not tested statistically.

mwmwmﬁmmmmmmofm-mfmc_mucﬂ
and AUC,.., are presented in the following table.

N ¥ W
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Table 16 Study M06-831: Relative Bioavailability and 90% Confidence Intervals for Food
Effect Assessment.

Relative Bloavaiability
Regimens’ Pharmacokinetic  Central Values~ Peint  90% Confidence
Test vs. Reference Parameter Test  Reference Estimate” Interval
Avs.C Camx (ngmL) 6356 17476 0850 0.806 - 0.397
High-Fatvs. Fasting  AUC,(ngehiml) 140108 144172 0972 0.942 ~1.002
AUC, (ugob/ml) 144021 147356 0977 0.947-1.009
Bvws.C Camx (pg/ml) 5330 1476 0.79%0 0.739-0.823
Low-Fatvs Fasting  AUC,(ugeb/mL) 131516 144172 0912 0.884 -0.941
AUC, (ugebiml) 135532 147356 0920 0.891 -0.950
*  Antilogarithm of the least squares means fior logarithms. -
+ Antilogarithm of the difference (test minus reference) of the least squares means for logarithms.
£  Allregimens were administered as one capsule of ABT-333 equivalent f0 135 mg fenofibric acid.

e When the ABT-335 formulation was administered after high-fat, high-calorie meal, the
Cuary AUCos and AUG,., of fenofibric acid were bioequivalent to those under fasting
conditions (Regimen C) as the 90% confidence intervals for comparing the three
pharmacokinetic parameters (Coua. AUC,., and AUC,.,) between the two conditions were
contained within the 0.80 to 1.25 range. However, there was a definitive mean reduction
in fenofibric acid Cuex by 15% (20 to 10% low and upper 90% Cls), thus the rate of
absorption was affected, which was also evident from the prolonged T,

e A low-fat meal (422.7 Kcal with 25.1% of calories from fat) was used in Regimen B
(Note: regulatory guidance has no recommendations for the composition of a low-fat
meal). When the ABT-335 formulation was administered after this low-fat meal, the
AUCo. and AUC,. of fenofibric acid were bioequivalent to those under fasting
conditions because the 90% confidence intervals for comparing the AUC least square
mean values between the two conditions were contained within the 0.80 to 1.25 range.
The low-fat meal decreased fenofibric acid Co.. by 22%, on average, and the lower
bound of the 90% confidence interval for C,,, extended below 0.80.

e The mean T, values for Regimens A and B occurred significantly later than that for
Regimen C. The delay in mean T, Was up to 6 hours for the high-fat, high-calorie meal
in Regimen A. However, the observed reduction in rate of absorption and delay in onset
of absorption resulted in essentially no change in overall bioavailability of fenofibric acid
as demonstrated by the AUC values from both Regimens A and B meeting the
bioequivalence criteria relative to those from Regimen C.

Based on this data it can be concluded that Trilipix™ can be administered without regards to
food.

C:\dmautop\emp\CDataNDASN22224AbN22224 QBR_Final.doc



24.2 Drug-Drug Interaction

mAspommmmmecﬁniedMesmmdnmﬁddmgmmwﬁm
mmm-335mdmvwaﬁnmdm¢vﬂmﬁneﬁmaﬁmmdmicpﬂfoﬂowing
omeprazole administration on the absorption of fenofibric acid from the ABT-335 formulation.
The sponsor referred to previously conducted (NDA 21-656) or published (simvastatin) clinical
drug interaction studies between fenofibrate and drugs that are likely to be taken i
bydyﬂipidmnigpaﬁmﬁ.MdmgsﬁwMedsbzﬁpid&ow«ingamwﬂm
antihyperglycemic agents.

24.2.1 What s the CYP inhibition potential of fenofibric acid?
The effects of fenofibrate and fenofibric acid on selected cytochrome P-450 (

emymeacﬁﬁﬁeswmwdudedusinghummliwrnﬁmmnesmdﬂnhighﬁgh&ofﬂw'

findings are:

® At concentrations of 20 and 200 uM, neither fenofibrate nor fenofibric acid demonstrated
significant (> 10%) inhibition of the CYP3A-dependent oxidation of terfenadine, the
CYP2D6-mediated O-demethylation of dextromethorphan, the CYP1A2-mediated O-
deethylation of phenacetin, or the CYP2E1-mediated 6-hydroxylation of chlorzoxazone.

¢ Fenofibrate inhibited CYP2C19-mediated 4-hydroxylation of S-mephenytoin by 4.1%
and 20.4% at 20 and 200 pM, respectively. Inhibition by fenofibric acid was 12% and
25.5% at these concentrations.

* Both fenofibrate and fenofibric acid demonstrated concentration dependent inhibition of
the CYP2C9-mediated methylhydroxylation of tolbutamide. The concentrations at which
fenoﬁbwamdfmoﬁbrkacidim%mdw%ofﬂwmnwdimdmzymeacﬁmy
(ICs0) were 127 and 139 pM, respectively. The ICs, values were between 4 and 6-times
higher than the average circulating plasma concentrations of fenofibric acid in humans
(20-30 pM).

We agree to sponsors conclusions that fenofibrate and fenofibric acid are unlikely to inhibit

CYP3A-, CYP2D6-, CYP1A2-, CYP2El-, CYP2C9- or CYP2C19-mediated metabolism at
clinically relevant plasma concentrations.

Appears This W
Cn Criginal
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Table 17 Summary of Fenofibrate and Fenofibric Acid Effects on Selected CYP Activities

in Human Liver Microsome
% Control Activity” .
cYp [Fenofitrate} Fenefibric Acld
Isoform Assay 0uM  200uM  20pM 200 M
1A2 Phenacetin O-deethylation : 9o} 11518 102+2 110223
2A6 Coumarin 7-hydroxylation 9283 8752 90.1=x3 85521
209 Tolbutamide hydroxytation SL7%1 420x%1 788210 32626

2C19 S-Mephenytoin 4-hydroxylation 9596 T79.6%6 88022 745%x7
2D6 Dextromethorphan O-demethylation 1011 10123  103%3 1013
2E1 Chlorzoxazone 6-hydroxylation 95.7£6 926%3 9851 983210
3A Terfenadine hydroxylation/ 9731 102+2 96.0%5  103%3

a. Data presented as Mean + SD. /

o The effect of fenofibric acid on human hepatic microsomal paclitaxel 6a—hyrodroxylase
activity, as a selective marker for CYP2C8, was also investigated. The calculated ICs,
values for fenofibric acid were 293.1 and 153.3 pM, when the assay was performed in
competitive and preincubation (10 min) modes, respectively. Based on these results,
fenofibric acid is unlikely to inhibit CYP2C8- mediated metabolism at clinically relevant
plasma concentrations (20-30 pM).

2.4.2.2 What is the effect of other drugs on pharmacokinetics of ABT-335 and vise versa?

Statins

The summary of ABT-335/statin and referred fenofibrate/statin drug interaction study designs are
presented in Table 18 below. |

Appeaors This Way
ST
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Table 18 Summary of ABT-335/Statin and Fenofibrate/Statin Pharmacokinetic Interaction
Study Designs ,

Statin Design Dase Desing Durstion N*
Rosuvastatin | Open-label, Randomized, | Rosuvastatin: 40mg QD, | 10 days rosavastetin; | 18/16
Crossover, Multiple-dose | ABT-33%: 135mgQD | 10days ABT-335;
fenofibeic acid equivalent | 10 dsys combination
Atorvastatin | Opes-label. Randomized | Atorvastatin: 20mg QD. | 10 days atorvastatin: | 24722

Crossover. Multiple-dose | Fenofibrate: 160mg QD | 10 days fenofibrate:

Pravastatin | Open-label, Randomized. |  Pravaststin 10 mg. 1 dose pravaststin: | 23723
- Crossover. Single-dose Fenofibrate: 3 x 67 mg 1 dose femofibrate;

’ » ; 1 dose combination
Opex-label. Sequential, Pravastatin: 40mgQD, | 5 dayspravasiatin, | 2423
’ Muitiple-dose Fenofibeate: 160 mg QD | 10 days combination

Fiuvastatin | Open-hbel, Rundomized, | Fluvastatin: 40 mg, 1 dose fluvastatin; | 24722
Crossover, Single-dose Fenofibeate: 160mg 1 dose fenofibrate;

‘Siovastatin | Opes-label, Randomized, | Sivaststis: 801 QD, | 7 days siamvastatin: | 1312
Crossover, Multiple-dose | Femofibrate: 160mg QD | 7 days fenofibrate +

*  Number of subjects earolled/number of subjects inciuded in pharmacokinetic analysis.
QD = daily.

Study M06-811 was a Phase 1, mulitiple-dose, open-label, three-period, randomized, crossover
MWMWMMWAW&%MM.MM
thaselecﬁmcﬁﬁ:ia,thesubjwbwmmﬂomlyusigwdineqmlnmnbmmmofsix
sequences of Regimens A, B and C. _

. RWA:wmmmmmewmmmmm@
mg rosuvastatin, once daily for 10 consecutive days, administered under non-fasting
conditions. ’

¢ Regimen B: One Crestor® 40 mg tablet containing rosuvastatin calcium equivalent to 40
'mg rosuvastatin, plus one capsule containing ABT-335 (fenofibric acid choline salt) -
mini-tablets equivalent to 135 mg of fenofibric acid, once daily for 10 consecutive days,
administered under non-fasting conditions.

e Regimen C: One capsule contammg ABT-335 (fenofibric acid choline salt) mini-tablets
equivalent to 135 mg of fenofibric acid, once daily for 10 consecutive dsys, administered

Eachdouofﬂudydrugwhbnorﬂlywiﬁa%m&ymmofm%mm:&u
) mﬁngatwfamﬂnsqmuefmmmngimmmmumhwbjm
had received all three regimens upon completion of the study. The washout interval of at least 14
days separated the last dose of a treatment period from the first dose of any subsequent treatment
period. ' .

The results showed that co-administration of ABT-335 had no significant effects on the Cay, or
AU&uofmvmhaMMe.mthmlwsqmmmmw
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increased by about 20%. However, this effoct on Cpe, is not considered to be clinically
Figure 13 Mean (£SD) fenofibric acid plasma concentration-time profiles after study day
10 dosing, ,

14 4 ~@— Rogimen B: Rosuvastatia 48 mg + ABT-33§
—~O= Regimen C: ABT-335

Time (hr)
Note:  Regimen B contained one capsule of ABT-333 equivalent to 135 mg fenofibric acid.
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Table 19

Effects of Statins on Pharmacokinetic Parameters of Fenofibric Acid

Point Estimate’
(90% Confidence Interval)
. Study Drugs Analyte Can AUC Study
ABT-335 and 0978 0982
Roswvastatin  Fenofbeicacid 5007 0i6)  (0927-104)  SmdyMOGSL
Fenofbesteand acid 0.960 0977 K178P0201KH
Atorvastatia enofibrie 091 - 1.02) (092~ 1.04) Ww
Fenofibeate and . 0.978 0994 MO8-898
Pravastatin Fenofibricacld o a78_ 1086 (0931 - 1.060)" REDIYD
Fenofibeate and ’ 0.896 0982 M02-525
__ Flvastatia Fenofibricacid ) $31-0.966) (0931 - 1.036) : _
Fenofibeate and L 0.39 098 ~ Bergman, et al, 2004
Sinvastatips  Fonofibricacid 0,07y (008_1.04) (Bergman AJ, 2004)

»

Figure 15

pharmacokinetic parameters after the co-administration with statins 10 that after ABT-335 or
+  95% confidence interval.

mmammm(mmw.

statins.

% of Control

Statins €, -

Eﬂ‘ectoffemﬂbdcacidco-adminiskaﬁmonnmped:mdﬁalmmof

% of Centrol _
- sss BB

SRR

S

e

¥
. Singfodoss admisletration. . _ " o BS80S .
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Effects of Fenofibric Acid on Pharmacokinetic Parameters of Statins

Table 20
Peint Estimate”
(90% Cenfidence Interval)
Study Drugs Anaiyte(s) Can Avc Study
335 and Rosuvastatin 1.196 1.088 Study M06-811
::w“ ) (1.119-1278) (0998 - 1.121)
Fenofibrats snd Atorvastatin 1.000 0.330 K178P0201KH
Aforvastatin (0.85- 1.19) (0.74 - 0.93) (Fournier,
Fenofibrate snd Pravastatin 1.130 L129 M98-298
Pravastatin (0.854 - 1.496)* ©912-1.397"  RaDOR/S9S)
3a-Hydroxyl-iso 12901 1.264
 pravastatin (1.033-1613)* (1019~ 1.568)
Provestatin 1360 1377 M02-514
(1.108 - 1.670) (1.092-1.93)  @apeaney
peavastatin (1290~ 1.853) (1.195-1.613)
Penofibrate and  (+)-3R, 5S-Pluvastatin 1160 1.150 M02-525
Fluvastatin (0.974-1.378) (1.052 -~ 1.248) W..
Fenofitrate and  Simvastatin Acid 0.39 0.64 Bergman, et al.,’
Simvastatin 0.79-1.02) (0.58 - 0.70) 2004
Simvastatin 0.83 089 (Berguan AL
0.64 - 1.08) (0.78 - 1.01) 2004)
Active HMG-CoA 0.99 0.38
Inhibitors 0.36-1.14) (0.80 - 0.99%)
Total HMG-CoA 0.90 0.92
Inhibitors .72~ 1.11) (0.82-1.03)

pharmacokinetic parameters after the co-administration with statins to that afier ABT-335 or

he bmm-mmmm(mmmm

e Concomitant administration of fenofibrate with atorvastatin (20 mg) once daily for 10
days resulted in a decrease of approximately 17% (range from 67% decrease to 44%
-increase) in atorvastatin AUC. The atorvastatin C,,. values were not significantly
affected by fenofibrate. The pharmacokinetics of fenofibric acid was not significantly
affected by concomitantly administered atorvastatin.

e Concomitant administration of fenofibrate and pravastatin (40 mg) had little or no effect
on the pharmacokinetics of fenofibric acid or pravastatin. While the Cp., and AUCo.,
least square mean values for 3a-hydroxy-iso-pravastatin were statistically significantly
increased, the modest increase (less than 30%) in the formation of this metabolite was not
expected to be clinically important. The 3a-hydroxy-iso-pravastatin metabolite has 2.5 to
10% of the HMG-CoA reductase activity of parent pravastatin.

e The second study evaluated the effects of fenofibrate (160 mg tablet) on the
pharmacokinetics of pravastatin and its metabolite, 3a-hydroxy-iso-pravastatin after
multiple doses of pravastatin (40 mg QD). The Cmax and AUC24 for pravastatin and
Mdrexy-iso-wwamﬁnon&udyww(pwwh+fmoﬁbm)wmcm
to those on Study Day 5 (pravastatin alone). Concomitant administration of fenofibrate
increased the mean Cmax and AUC values for pravastatin by 36% (range from 2 69%
decrease to a 321% increase) and 28% (range from a 54% decrease to a 128% increase),
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respacﬁvdy,andforh—hydmxy—isopuvsnﬁnbyﬁ%(mﬁoman%dwmm:
314%inm)and39%(mngcfmna24%deawctoa%l%inm).

¢ Co-administration of a single-dose fenofibrate had minimal on the pharmacokinetics of
the active enantiomer of fluvastatin, (+)-3R,5S-fluvastatin. (+)-3R,5S- i
exposure was increased 15 to 16%, on average upon co-administration. istrati
of a single 40 mg dose of fluvastatin had no significant effect on fenofibric acid
pharmacokinetics. :

] Apublishedstudywdnatedﬂmpmnﬁdphumlcokhnﬁchn«wﬁomaﬁe{mtﬂﬁpl&

-

dose administration of fenofibrate (160 mg tablet) and simvastatin 80 mg once daily in 12 -

 healthy subjects (9 males and 3 females). The steady-state pharmacokinetic parameters
for active and total HMG-CoA reductase inhibitors, simvastatin acid, and simvastatin
w«edeﬁamﬁndfoﬂowh:gshﬂuhﬁnadminiwﬁmwiﬂ:mdwiﬁwmfmoﬁbme.m
fenofibric acid steady-state pharmacokinetics was evaluated with and without
shnvastaﬁn.Coedmhismﬁmoffmoﬁhmelndmsiuﬁﬁcmeﬂ'ectmﬁnexpomeof
active or total HMG-CoA reductase inhibitors. Fenofibric acid pharmacokinetics was not
affected significantly by simvastatin co-administration.

Cholesterol Absorption Inhibitor — Ezetimibe

AHmel,omlabel,mulﬁpl&dose,ﬂnwpeﬁodmﬁomimdcmwvaMywucmd\mdm
evaluate the potential pharmacokinetic interaction between fenofibrate (145 mg tablet) and
ezetimibe. Bislmhedﬂwwbjm(lzmﬂesaﬁéfemdn)mfmﬁbmlﬁmgﬂm
for 10 days, ezetimibe 10 mg alone for 10 days, and the combination of the two stady drugs for
10 days. All the doses were administered under non-fasting conditions. A washout interval of at
leml4dayssepnuadthelutdoseofaperbdﬁomﬂwﬁrﬂdoscofmwsnbuqmmﬁo¢

Concomitant administration of fenofibrate resulted in increases in total ezetimibe AUC, C,, and
Cuia of approximately 43%, 33% and 56%, respectively, and increases in ezetimibe glucuronide
AUC, Cpx and C,, f approximately 49%, 34% and 62%, respectively. The pharmacokinetics of
fenofibric acid was not significantly affected by ezetimibe and the muitiple-dose
pharmacokinetics of free (unconjugated) ezetimibe was not significantly affected by fenofibrate.
Anﬁllyperglyumk Agents .

Three studies evaluated the pharmacokinetic interactions between fenofibrate and glimepiride,
metformin and rosiglitazone, respectively. -

® Co-administration of fenofibrate resulted in a modest increase in the mean AUC of
glimepiride of 35%. The glimepiride Cmax was not significantly affected by fenofibrate
co-administration. The increase in overall exposure of glimepiride was not associated
wﬂmmmdmmmﬁmmhudmmwmﬁwﬁngofw
glucose levels. Glimepiride had no significant effect on the pharmacokinetics of
fenofibric acid.

¢ Concomitant administration of fenofibrate 54 mg and metformin 850 mg TID for 10 days
resulted in no significant changes in the pharmacokinetics of fenofibric acid or metformin
when compared with fenofibrate and metformin administered alone.

¢ Multiple-dose pharmacokinetic interaction between fenofibrate and rosiglitazone in 25
heaithy male subjects showed that concomitant administration of fenofibrate with

C\dmautop\emp\CDataNDASN22224ABN22224 QBR_Finat.doc
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msigﬁhm,mﬂtedinmsigniﬁwﬁclmgesinthcphmmddmﬂcsoffanﬁbﬁc
acidarosigthamcwhmcommdwiﬂ:ﬂntwodmpa&ninisweddminmﬂﬂ!y
subjects.

Con AC

o 5 i

Wil Glimepiide Wit Metfermin with Rosigitezone

wilh Glimepiride 'wilh Matformls wilth Rosightazone

Figure 16 Effects of Antihyperglycemic Agents on the Pharmacokinetics of Fenofibric
Acid.

e

% Change from Control
o 8 s e s 88588 H
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% Change from Control
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Figure 17 Effects of Fenofibrate on the Pharmacokinetics of Co-administered Anti-
hyperglycemic Agents.

Omeprazole

Study M06-804 was a Phase I,omlabet,ﬂme»peﬁod,mxdonﬁmd,cmm@smdywahming
the effects of omeprazole on the absorption of fenofibric acid from the ABT-335 formulation
administered under fasting conditions and after a high-fat meal. Thirty-six healthy subjects (23
tmlenndl3females)wmmw!kdmdw«ewmiveﬂmemgimmasfonm:asinghm
of ABT-335 equivalent to 135 mg fenofibric acid alone under fasting conditions; omeprazole 40
mgomedailymderfastinscondiﬁonsforSdayswithasingledosequBTGﬁonswdwa5
mdafaﬁngcmdiﬁmompmkwmgomdﬂlyund«fmingcmdiﬁomfmsayswhha
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single dose of ABT-335 on Study Day 5 after a high-fat meal. The dosing times ofABT-335 in
thetwocombinatimmgimemwmkeptsimﬂaneldvetoﬂndodngofonmmb

Day 5. Administered with or without a meal, the co-administration of
with omeprazole had no significant effect on

10 -

Fenofibric Acid Conc. (ug/mL)

—0— Regimen A: 138 mg Feofibric Acid Alone (Fasting) N = 33
g | —a— Regimen B: 135 mg Fenofibric Acid + Omepeazoke {Fasting) N = 34
4 —v— RegimenC: 133 mg Fenofibric Acid + Omeprazole (Non-Gasting) N = 34

%

Time (hr)

on Study
the ABT-335 formulation

Figure 18 Effects of Omeprazole on the Pharmacokinetics of Fenofibrate.
Table 21 Effects of Omeprazole on Pharmacokinetic Parameters of Fenofibric Acid

Regimens® Pharmacokinetic

Central Values*

Peint  90% Confidence

Test rs. Reference Parameter Test  Reference Estimate’ interval

Bw. A Comax (Hig/mL) 9.597 3.207 Li69 1.096 - 1.247
AUC (ugevmL) 165476  156.357 1.058 1.022 - 1.09
_AUC.(ugolvml) 168894 159.560 1058 1.022 - 1.096
Cvs A Conax (Hig/ml) 8.0%9 8.207 0982 0.921 - 1.047
AUC:(ugevmL)  162.736  156.357 1.041 1.005 - 1.078
, AUC..(ugevml) 166296  159.560 1042 1.006 - 1.079
CwB Comx(Big/ml) 8059 9.597 0.540 0.788 - 0.895
AUC (pgebvmbl)  162.736  165.476 0.983 0.950 - 1.018
AUC. qugovml)  166.296  168.094 0.988 0.951 - 1.019

£ Rogimen A: one capsule of fenofibric acid choline salt mini-tablets equivalent 10 133 mg fenofibric

acid administered under fasting conditions on Study Day 5.
Regimen B: «mammummnmzomm“mmcwmm
conditions on Smdy Days | through 5 plus one capsule of GemoBbric acid choline salt mini-tablets
anlﬁmﬁnﬁ&kaﬂd%uﬁn”«“nﬁﬁywi
Regimen C: %udommamNdeMOWqu
conditions on Saxdy Days | theough 5 plus one capsule of fenofibric acid: choline salt mini-tablets
equivalent to 135 mg fenofibric acid administered with 3 high-£at mest on Seudy Day $.

" Antilogarithm of the least squares means for logarithens.

+ Amibpdmofumwummufmﬂmwmmw
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25 What are the characteristics of the exposure-response relationships (dose-response,

concentration-response)?
There was no systemic exposure-response data available under current submission. Phase 3
efficacy studies involving combination therapy utilized combination therapy of 135 mg ABT-335
with low and moderate dose statin. The effect of addition of 135 mg ABT-335 on the primary
efficacy measurements (HDL-C, TG and LDL-~C) was evaluated. The mean percent change from
baseline to the final value in HDL-C, TG, and LDL-C based on the controlled studies analysis set
and based on all randomized subjects is presented in Tables 22 and 23, respectively below:

Table 22 Mean percent change from baseline to the final value in HDL-C, TG, and LDL-C
(Controlled Studies Analysis Set)
ABT-335 + ABT-335+
Low-dese Low-dese Meoderate- Mederate- High-dese
ABT- statia statin dose statin  dese statin statin
(N=490) (N=4S))  (N=iS0) pvalue | (N=491) (N=it9) pvalue | (N=245)
HDLC (N=420) (N=453)  (N=423) N=430) N=422) N=217)
BL mean 384 384 382 384 311 330
Fimlmean 443 wr 438 an M3 %0
Mean%A  163%  74% 181% <000’ 87% 175%  <000®| 79%
TG (Ned39) (Ned7D)  (N=470) (N=A7D)  (N=i62) (N=235)
BL mean 2807 2861 2821 ®79 2861 25
Final mean 13 2176 146.7 2025 1475 1961
Mean%a  310% -168%  -439% <0001"| -227%  -420% <de0i*| -2a1%
LoL-C N=dZ])  (N=463)  (N=436) (N=i39)  (Nei3)) (N=225)
BL mean 1584 1538 1557 1580 1564 1561
Finalmean 1461 1006 1019 : 916 9. . 817
Meam%a  51% -339%  331%  <000®| 406%  -Mex  <ooor*| 471

a m-mhcuﬁhmh%m“wmmm
b. ABT-335 in combination with statin vs. ABT-335 monotherapy

Appecrs This Way
On Criginal
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Table 23 Mean percent change

from baseline to the final value in HDL-C, TG, and LDL-C

Worst-Case Analysis (Controlled Studies Analysis Set-All Randomized Subjects)

HILC fmyat)
Treatment Group N BL Mean Fisal Mean Mean % A p-value
Low-dose statin 199 E*Y) ns 2% N
ABT-335+ ow-dosestatia. 491 384 u3 16.0% <0.00
Modecate-dose sty 05 ®3 ns 10.5% N
ABT-335+ moderate-dosestatin 401 384 W3 e <0401
TG il
Low-dose statia ™ 736 206.1 201% .
ABT-335 + low-dose statin 101 2810 1585 408% <008
Modecate dose stain 3 6 1983 %1% N
ABT-335 + moderate-dose statn. 491 785 156.1 407% el
ABT-33 02 1586 1382 T107% .
ABT-335+ lowdosestatin 431 1559 1L P R
ABT-335 ' 492 158.6 1378 -1L0 b
ABT-335+ moderslodusescutin 491 1365 108.8 2.1 <0001

Note: P-value from an ANCOVA with corresponding baseline lipid valus as the covartate, and with offects
fmmm,MMmgmmwmdewMtc
level

a. ABT-335 in combination with statin vs. corresponding statin monotherapy
b. ABT-335 in combination with statin vs. ABT-335 monotherapy

s
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H

Figure 19 Mean Baseline and Final Values for HDL-C, TG, and LDL-C with AB’I‘-335 in
Combination with Low-Dose Statins and Low-Dose Statin Monotherapy
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Figure 20 Mean Baseline and Final Values for HDL-C, TG, and LDL-C with ABT-335 in
Combination with Moderate-Dose Statins and Moderate-Dose Statin Monotherapy

¢ The difference in mean percent change from baseline in HDL-C and TGs was statistically

significant between combination therapies versus statin monotherapy; however, low and

moderate doses of statins in combination with ABT-335 did not differ from each other in
their effect on HDL-C and TG.

® Mean percent change from baseline in LDL was significantly greater in combination arm
versus ABT-335 monotherapy arm; however, low and moderate doses of statins in
combination with ABT-335 did not appear to differ from each other in their effect on
LDL-C.

Appecrs This Way
On Giiginal
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2.6.1 What is absolute bioavailability and absorption behavior of fenofibric acid and how
does it relate to development of ABT-335 formulation?

Comparison of absolute and relative bioavailability of both fenofibrate and fenofibric acid
fmﬂaﬁmfolhwﬁ\gorddmmdeliveuadmmesofﬂwmﬁnmﬁml&wtwm
evaluated in an exploratory Phase 1 clinical study. Both fenofibrate and fenofibric acid were
. administered as NanoCrystal dispersion (NCD) suspensions ~ - ——

—_ T 7777777145 mg fenofibrate NCD suspension or 130 mg fenofibric acid
N@Wmm&ﬁvmdhﬂnm«ﬂingwh;diﬁdmﬂlbowﬂ,mxﬂmﬂlmﬂ
or to the stomach in first Phase of the study. Phase two of this study was open, randomized, 2-
waycmomdesimwiﬂ:fmoﬁhaﬁehbletmdfmﬁbﬁcacidWinﬁsimwhuaSﬂmgof
fenoﬁlxicacidosIOmLsterilepMsplmbufferleZsohﬁonwasadnﬁnimaSmg/mL
over 10-minute IV infusion. The primary endpoint was the comparison of the absolute
bioavailability between fenofibrate and fenofibric acid NCD suspensions at each GI tract site.

Onavwa@,absolmbimﬁhbiﬁgoffemﬁbm;NCDﬂmuionwuapwmlyn%m ‘

colmﬁé%ddistdmllbowekﬂ%&pmﬁnﬂmﬂlhowdmmumh;m
bioavailability of fenofibric acid NCD suspension was approximately 78% at colon, 84% at distal
smdlbowel,smupmdmalmanbowdmu%ustomach.Forfmoﬁbricncid,ﬂuMysh
did not show any significant difference between GI tract sites. The results on the fenofibric acid
molecule thus show it has good absorption characteristics throughout the GI tract from the
stomhtoﬂncolon.mcmwmwmlowaiaﬂnmlon(mﬁg.zl),mmaolownm
impmﬂubimvailabﬂityﬁmﬂliubmpﬁmsim(usbownmmabhbelow).

Table 24 Absolute bioavailability (%) of 130 mg fenofibric acid at each Gl site

FAINmENCD  Folw)  F(ush  F(uosiead F Glomach)
N , 7 s 6 7
Mean = SD 789 = 110 968 % 103 908 * 108 %1 % 81
e (4% a2 %) (12 %) (e %

FA=fenofibric acid

F=Bioavailability

In comparison to the fenofibrate data, the higher C,., values, more rapid T,,, values and higher
bioavailability results for the fenofibric acid molecule at all regions of the GI tract showed that

This evaluation provided the information that the development of immediate release and modified
release formulations of fenofibric acid were both plausible. However, to develop a formulation
bioequivalent to the 145 mg fenofibrate tablet (Sponsor did not mention 200 mg micronized
fenofibrate as reference here), the release characteristics of the formulation were needed to be
slowed down in order to match the slower absorption properties of fenofibrate in the GI tract.
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Figure 21 Mean plasma fenofibric acid profiles after 130 mg fenofibric acid NCD at colon,
distal small bowel, proximal small bowel and stomach on semi-logarithmic scale

10
-O-145 mg FF tablet (n+17)

—-FA 50 mg IV (n=14)

0o Limans T T 4 r " T ——T T L ud

Timea (h)

Figure 22 Mean plasma fenofibric acid profiles after 50 mg fenofibric acid 10-minute IV
infusion and 145 mg fenofibrate tablet on semi-logarithmic scale
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262 Is bloequivalence established between the to-be-marketed formulation and the
Phase 3 trial formulation?

The bioequivalence between the to-be-marketed and the Phase 3 trial formulations was
Mﬁdﬁhﬂn&ﬁﬁﬁwbﬁqﬁv&mﬂﬂy(ﬁﬂﬂymymaudywmm
evaluate the bioavailability of fenofibric acid from the to-be-marketed ABT-335 formulation
mmmaﬁnpwmﬁmmhummmmmummmme
bioavaﬂaﬁﬁqoftheABT-%SMﬂf«muMmm&mfammddﬂnAbboaMﬁcﬂhy,md

Tﬁswsaﬂmel,shgledose,open—hb&ﬂm&puiod,mﬂmﬁm@mmd&imsﬂdy.
smym(sammymnmmmmmmmmmpmmmmm
GSMMMMMTMMWWMWMMOMMM&&M&%
mxbjminCohmlmdSSsubjminCdmz.ThealbjeminmhooMMMomly
mﬁgmdhequdnumbem&sixseqummafkagimemA,Bde.RegimmAwudnm-b&
memmwmmmmmwmmm(mx
RegimmbasmePhase3fmnuhﬁmadminiMedmduﬁsﬁngcmﬂiﬁom(wfeme);m
ReghmnCwasﬂnZOOmgmicmmdfunﬁmmadminisnmdfonowingalow-fm
breakfast (reference).

SMydmgwuadministuedhtbemmhngtMyD&ylofmhpuiodwi&appmﬁmly
Mdewm.RegimmAmdBmuknkﬁMaMaMofappmdmmlywm
and 4 hours before lunch. Subjects who received Regimen C were served a low-fat breakfast 30
minmpimwdmingwshm:hwsofmayswm&uaofmytwome
paiods.BlmdsampleswmcolhmdthhomaﬁudosingHamcmmof
fenofibric acid were determined using a validated LC-MS/MS method. Six-three (63) subjects
completed all three periods of the study. Pharmacokinetic parameters including Coux, Trexs A2,
t4, AUC,, AUC,. were determined using noncompartmental methods. The CL/F was
dmmﬁndfnrABTG%wgimmmly.LoMusfmde.‘mdAUCvﬂmwmmﬁsﬁany
analyzed via ANOVA and the two-one sided test procedure.

ﬂwswnmryofbioeqtﬁvﬂmmmmngphmwokim&cmmmoﬁunﬁbﬁcwid
after administration of each of the three regimens is presented in Table 25.

Appears This Way
On Triginal
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Table25 ~ Results of bioequivalence analysis (Study M06-830)

Relative Bioavailability
Regimens® Pharmacokinetic Central Values* Peint  90% Confidence
Test vs. Reference Parameter Test  Reference  Estimate” Interval
Avs.B Cansx 7.966 7.728 1.031 0977- 1.088
AUG, 145270 143772 1.010 0986 - 1.035
AUC, 148.795 146854 1.013 0.989 - 1.039
Avs.C Coax 7.966 8.914 0.89¢ 0.847-0943
AUCG, 145270  160.087 0.907 0.386 - 0.930
, AUC, 148795 165298 0.900 0578 -0.923
Bvs.C " Coamx 7.728 8.914 0.867 03220914
AUC, 143.772  160.087 0.898 0.377-0.920
AUCq " 146854 165298 0.838 0.867-0.910

*  Antilogarithm of the least squares means for logarithms.

+ Antilogarithm of the difference (test minus reference) of the least squares means for Jogarithms.

£ Regimens A and B were administered as one capsule of ABT-333 equivalent to 135 mg fenofibeic
acid. Regimen A was manufactured in Puerto Rico: Regimen B was mamufactured at Abbott Park.
Regimen C was administered as one 200 mg fenofibrate capsule. ’

Based on the statistical analysis

e The ABT-335 formulation manufactured at full production scale at the Abbott Puerto
Rico facility (Regimen A) was bioequivalent to the Phase 3 formulation manufactured at
Abbott Park (Regimen B) with regard to both the Cmax and AUC of fenofibric acid.

* The ABT-335 formulation manufactured at Abbott Puerto Rico facility (Regimen A) was
bioequivalent to the 200 mg micronized fenofibrate capsules with regard to both the
Cmax and AUC of fenofibric acid.

¢ The Phase 3 ABT-335 formulation manufactured at Abbott Park (Regimen B) was also
bioequivalent to the 200 mg micronized fenofibrate capsule with regard to both the Cmax
and AUC of fenofibric acid.

mspimdbioemﬁvﬂmsaﬂy(mmm)‘mmmwmmﬁﬁmof&ﬁmﬁc
mvmim(mmmmmmarmimmammmmwmm
acceptable. Please see the memo by Dr. Jacqueline O’Shaughnessy dated 09/12/2008 for details.
2.63 What is the appropriate dissolution test condition and specification?

A dual stage method was used to test the drug release of the to-be-marketed ABT-335
formulation because the formulation contains enteric-coated mini-tablets. The test method used
United States Pharmacopoeia (USP) Apparatus 2 rotating at 50 rpm with an initial 2 hour acid

stage at pH 3.5 followed by a drug release stage at pH 6.8. The general parameters of the drug
release method are presented in Table below.
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Table 26 The proposed dissolution test conditions.

Apparatus USP Apparatus 2

Agitation 50 spm

Medivm , Two Stages: -
Acid stage: 500 mL of 0.05M sodium phosphate pH 3.5 = 0.05 maintained
at 37 £ 0.5°C for 2 hours;

Buffer Stage: 400mL of 0.05M sodinm phosphate concentrate added to
the Acid Stage media for a total volume of 900 mL and a final pH 6.3

maintained at 37  0.5°C. -
Sampling Time Points*  2.5,3,3.5,4, 5, 6, 8, 10 hours
Filter | 35 micron polyethylene
Analytical Finish HPLC analysis with UV detection at 286 am
USP = United States Pharmacopeia ‘

*  The proposed compendial drug release method has sampling time-points at 2.5, 3.5 and 6 hours.

In vitro drug release test profiles for ABT-335 Formulation 10 lots manufactured at full
production scale (approximately—uatch size) at the Abbott Puerto Rico Limited plant and
at the Fournier Pharma facility in Ireland, or at Abbott Park facility (approximatelv — batch
size) for use in Phase 3 trials are presented in Figure below. These —— .ots were assessed in the
definitive bioequivalence Study M06-830 (Lot 06-007702 and Lot 06-005109), Study M06-831
(Lot 06-007702) and Study M06-886 (Lot 06-007702 and Lot 07-010924).

Drug Release Profiles for ABT-335 Formulation 10

—a— Lot 07-010924, Full Production Scale “ourier ireland |
—6— Lot 06005109, Partisi Scale-up________ . _ Abbott Park GPO AP16 ( )

100 -

% Dissolution
8

(-]
L
4

0 2 4 6 8 10 12
Time (hours) '
Figure 23 Drug Release profile for ABT-335 Formulations Mean + SD (N=12).
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W Has dosage form equivalence been established among the tablet strengths?

Two ABT-335 capsule strengths were developed containing ABT-335 equivalent to 135 mg and

45 mg fenofibric acid. The only difference between the 135 mg and 45 mg strengths is that the b
135 mg capsule strength contain-~ —mini-tablets, whereas the 45 mg capsule strength contair-—— (4}
mini-tablets. The to-be-marketed 135 mg strength has been tested in the definitive
bioequivalence study (Study M06-830).

Based on the data presented in the reports, the composition of the mini-tablets seemed identical
for the two strengths. To demonstrate dissolution similarity, thirty-six 45 mg and 135 mg
capsules from three batches with 12 capsules per batch were tested using the drug release method
described above under response to Question 3. The three batches for 45 mg and 135 mg capsules
were Lots 06-007370, 06-007371 and 06-007372, and Lots 06-005108, 06-005109 and 06-
005111, respectively (Please refer to CMC’s review for details on the acceptability of this data).

Mean + SD percent of drug release versus time profiles for the two capsule strengths are
illustrated in Figure 24 below.

100 4

% Released
3

o
-
L

L& v T ]

Time (hours)

Figure24  Mean + SD percent of drug release versus time profiles for the two capsule
strengths

An 12 test using drug release data up to 5 hours (approximately 90% release) was performed to
compare the profiles for the two strengths. The 2 value was 88.6 indicating similar in vitro drug
release profiles for the two strengths.

The sponsor, however, has not done any study of which the objective is to establish dosage form
equivalence between 45 mg and 135 mg strengths of ABT-335 formulation. To support the
dosage form equivalance sponsor has relied on compositional similarity, dissolution similarity
and referred to the results of the clinical pharmacology studies conducted with fenofibrate doses
and their equivalence to subsequently developed products.
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Based on the historical BE demonstrations;

@) between original dosage form of fenofibrate; non-micronized 100 mg hard gelatin
capsule (NDA 19-304) and micronized capsule formulations containing 67 mg
fenofibrate (NDA 19-304/S005)

(i)  between three capsules containing 67 mg micronized fenofibrate and a single 200 mg
micronized capsule

(iii)  between 54 mg or 160 mg of micronized fenofibrate tablet (NDA 21-203) and 67 and
200 mg capsules, respectively,

(iv)  and between most recent 3 x 48 mg or 145 mg of NanoCrystal fenofibrate tablet
(NDA 21-656) and one 200 mg micronized capsule (also see Table 1 section 2.1),

mwmmwm“rammnmmpmamfym
mojety circulating in plasma following administration of either ABT-333 or fenofibrate. In Study
MUG6-330, the 200 mg fenofibrate capsule was shown to be bioequivalent to the to-be-marketed
ABT-335 formulation of dose equivalent to 135 mg fenofibric acid. A fenofibrate dose of 300 mg
as non-micronized capsules is equivalent to the 200 mg micronized fenofibrate capsule or the
currently marketed 145 mg TriCor tablet. Thus, the observed dose-proportionality over the
Jenofibrate dose range of 100 to 300 mg as non-micronized capsules also demonstrates the dose-
proportionality over the fenofibric acid dose range of 45 to 135 mg”

The argument for demonstration of dose proportionality in fenofibric acid pharmacokinetics is not
convincing due to the following limitations: .

¢ The sponsors have not presented data based on a statistical analysis demonstrating dose-
proportioriality across 100-300 mg non-micronized fenofibrate given under non-fasting
condition. Empirically, the figure presented by sponsor (Fig. 25) does indicate linearity
in Cuux and AUC,... However, upon dose normalization both mean AUC,.. and Cpy
(Fig,26)indicatel¢ssﬂmdosepropqrtiondimm

¢ Translation of the dose-proportionality across 100-300 mg non-micronized fenofibrate to
45-135 mg choline fenofibrate is strictly based on the demonstration of bioequivalence
between 100 mg non-micronized fenofibrate, 67 mg of micronized fenofibrate and
proposed 45 mg fenofibric acid choline salt formulations, and/or on the demonstration of
bioequivalence between 300 mg non-micronized fenofibrate, 200 mg of micronized
fenofibrate, 145 mg TriCor™ Tablet and proposed 135 mg fenofibric acid choline salt
formulations under fasted conditions. Ne data is presented that demonstrates equivalence
of 300 mg non-micronized dose and 200 mg micronized fenofibrate to support the
argument “A fenofibrate dose of 300 mg as non-micronized capsules is equivalent to the
200 mg micronized fenofibrate capsule or the currently marketed 145 mg TriCor™
tablet”.

¢ Historically, during each subsequent modification in fenofibrate formulation, the

approval of low and high strengths have been supported by BE evaluation of both
strengths and sponsor could have followed the same approach for the current application.
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Table 27

MmiSDPhumwohneucParmmersomeﬁbncAcndAﬁuSmﬂeom

Doses of Non-micronized Fenofibrate
Fenafitrate Dese (mg)

" Pharmacekimetic 100 200 300" . 500
Parameters (units) N=12) N=1p N=1p (N=1
o o 48+08 52%12 52214 45212
Cosax (pg/mL) 4805912 864241  1270£337 15044348
Aug) (ugob/ml)  900x460 14812924 19243740 20882653
AUC» (ugebvml) 9764540 1600%1094 22122694 22804309

"t (1) 208%59 25246 21052 236%75
mﬂ (eofdose) 2764125  159%35 176236 109450
Urine excretion .
as W (% of dose) 39211 1906 19%03 1.7x07

w aad.

£ Mslwmmmmm

*  Equivalent to 200 mg fenofibrate as the micronized capsule or 145 mg as the cumently masketed
TriCor tablet. In capsule
bioequivalent 10 the to-be-marketed ABT-335 formmiation of 135 agofw acid equivalent.

t  AUC from 0 to 96 howrs post-dose.

¢ Harmonic meen = psendo standard deviation.

Cross Reference: Fournier. FR/001/84/001.

the 200 mg micronized fenofibrate

was shown to be
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Figure 25 Mean Cmax and AUCinf versus dose for non-micronized fenofibrate
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Figure 26 Dose normalized mean AUCinf and Cmax versus dose for non-micronized
fenofibrate '

2.65 Can we consider that different manufacturing sites and scale-up will produce
equivalent tablets? :

The definitive bioequivalence study (Study M06-830) as described in section 2.6.2 above
compared the fenofibric acid bioavailability from ABT-335 Formulation 10 capsules
manufactured at full production scale at the Abbott Puerto Rico Limited plant (to-be-marketed) to
that from the Formulation 10 capsules manufactured at the Abbott Park facility and used in Phase
3 clinical trials. ,

Study M06-386 compared fenofibric acid bioavailability from the to-be-marketed formulation
manufactured at the Fournier Pharma facility in Ireland to that from the Formulation 10 capsules
manufactured at the Abbott Puerto Rico Limited Manufacturing Facility. This was a Phase 1,
single-dose, open-label two-period, randomized, crossover design study. Forty-two healthy aduit
mﬂemﬂfmhsnbjeasmmlledmmmmwmmmlymiwmm
numbers to two sequences of Regimens A and B. Regimen A was the Fournier preduct (test), and
Regimen B was the Abbott Puerto Rico product (reference). Study drug was administered on
Study Day 1 of each study period with approximately 240 mL of water after a fast of
approximately 10 hours and 4 hours before lunch. A washout interval of 14 days separated the
doses of the two study periods.

Blood samples were collected for 120 hours after each dosing. Plasma concentrations of
fenofibric acid were determined using a validated LC-MS/MS method. Pharmacokinetic
pmﬂmmimhningc.“,Tmht%,AUC“AUC@.deL/Fweredet«mﬁwdushg
noncompartmental methods. Log-transformed Co,,, AUC,, and AUC,., values were statistically
analyzed via ANOVA and the two-one sided test procedure. The to-be-marketed ABT-335
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formulation manufactured at Fournier Ireland is bioequivalent to that manufactured at Abbott
Puerto Rico with respect to fenofibric acid Cas and AUC because the 90% confidence intervals
for comparing the C,,, and AUC between the two regimens were contained within the 0.80 to
1.25 range.

Table 28 Results of bioequivalence analysis (M06-886)

Relative Bioavaiiability
Regimens® Pharmacekinetic Central Values* Peint  90% Confidence
Test vs. Reference  Parameter Test  Reference  Esthmate” Interval
Avs.B Conex 8.622 3978 0.960 0911 -1.013
AUG, 163.732 168.699 097 0938 - 1.005
AUC., 167612 170757 0976 0.943 - 1.010

£  Both regimens were administered as one capsule containing ABT-335 equivalent to 135 mg fenoffbric
acid under fasting conditions. Regimen A was mannfactured st Fournier. Ireland: Regimen B was
manufactured at Abbott, Puerto Rico.

*  Antilogarithm of the least squares means for logarithms.

+ Antilogarithm of the difference (test minus reference) of the least squares means for logarithms.

The two studies demonstrated that ABT-335 Formulation 10 capsules manufactured at different
sites and/or batch sizes were bioequivalent with respect to both the Cuex and AUC of fenofibric
acid because the 90% confidence intervals comparing the least square mean values of C,,, and
AUC between regimens were within the 0.80 to 1.25 range.

Table 29 Mean + SD Pharmacokinetic Parameters of Fenofibric Acid After Single Oral
Doses of Non-micronized Fenofibrate

0%
Manufacturing Preduction Pharmacekinetic  Peint Confidence
_ Study _Site Scale N*  FParameter = Estimate  Imterval
Abbott Puerio - Couax 1031 0977-1088
Mosgzp  Pamvs o AUC, 1010 09861035 h(4)
Abbou, Abbott : 0589103
Puk, IL(GPO L o AUC. 1.013 .939 - 1.039
) _ Bt
Foumier A Cinex 0960  0911-1013
Pharma facility
MOG-836  in Ireland ve. " AUC, 0971  0938-1.005 b{4)
AbbottPuers A 0976  0943-1010

* " Number of subjects inchaded in phacmacokinetic analyses.
(

b()
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2.7  Analytical ‘
2.7.1 Is the analytical methods appropriately validated?

A liquid/liquid extraction HPLC method with tandem mass spectrometric detection (LC-MS/MS)
was used to determine plasma concentrations of fenofibric acid for the pharmacokinetic studies.
The analytical method was developed and validated at Abbott for the quantitative determination
of fenofibric acid in plasma under the applicable guidance’s and regulations. In brief, calibration
standards, quality control (QC) standards, blank plasma, and unknown plasma samples (0.05 mL)

were mixed with intemal standar
‘—’

b(4)

_ . : -

Quantitation was achieved by a mass spectrometric detector
the precursor-to-product ion reaction channels: m/z 317 — 231 for fenofibric acid and m/z 267 —
195 for the internal standard = -~ ° -~ " ~° - ~.~ Analytes
were ionized in the negative jon mode. The mass spectrometer was operated under MS/MS
mmmuammmmmmmmmnmm‘mmmm
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standard peak area ratios from the calibration standard samples were subjected to weighted linear
least squares regression. The concentrations of fenofibric acid in unknown plasma samples were
calculated by interpolation, using the regression parameters of the calibration curve.

Sensitivity

The lower limit of quantitation (LLOQ) using 0.05 mL plasma samples was 0.016 pg/mL (Note:
summary report has a typographical error of concentration units as ng/mL) of fenefibric acid in
plasma. The precision and accuracy of the assay at the LLOQ are summarized in Table below.

Table 30 Precision and Accuracy of Fenofibric Acid Plasma Concentration A.say at the
LLOQ

N Intra-Assay (N = 6)
Mean Analytical Recovery (%) %CV Range
1038-1099 56-59
_ Inter-Assay (N = 18)
Mean Analytical Recovery (%) %CV

103.8 — 39

Linearity

In plasma, the standard curves of peak area ratios (analyte/internal standard) versus
concentrations of analyte were linear over the fenofibric acid concentration range of 0.016 to
. 5.486 pg/mL. Correlation coefficients were greater than 0.9966 during the method validation.

Precision and Accuracy
The precision and accuracy of the assay were measured from the average of four replicate

measurements on each of three days. The precision and accuracy at four QC concentrations
ranging from 0.044 to 4.552 pg/mL are summarized in Table below.

Table 31 Precision and Accuracy of Fenofibric Acid Plasma Concentration Assay at the
QC
‘ | _ DreAnay (S=6)
Mean Analytical Recovery (%) %CV Range
99.2 - 105.4 » 7 22 -59
| o ImerAnay(N=19) |
Mean Analytical Recovery (%) %CV Range
101.1 - 103.1 , 38-52
Stability

QC samples were stable for at least 44 hours at room temperature and at least seven freeze/thaw
cycles. Frozen storage stability at approximately -20°C was established for at least 129 days.
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Table 32

Summary of analytical methods used for the CPB studies

Ragert

xAD
Pesma | Fessfieicacd | Soid | HPLC | NS | 00nrsiiougmk | aoipyml | sawna | RaDvKm3
Pams | Fealbvicaca | "Sobd | WPLC | WSS | 081%33pgmi | G01pped | MOSTE o518
Pawn | Feofilcacid | Soid | HPIC | MSAS | 001Sidpgml | G017 [ MBBT__| RADS006 |
P | Vomollvicwid | Seia | WAC_ | MSAB | 0GIiAn sk | 01 pyed | 3570 | RADWWS
s | Fosofeicond | S | WC | wsas | ootrsiiiugel | ooi7pgwt, | oseer | RaDiesces
P | Pessfidcacd | Seid | meC | MSMS | 0olesdpgmd | aoispg ety | D
[P | Feliieait | sois | mwc | wsams | oorrasmugmt | ooripmt | wesss | apwiii |
All asalyses weee condacted by the Divg Analysis Deparment, Abbor, Abbest Pack, K. 60064,

Themmmpesemedmmepuhkmﬂmcmmmmndaﬁonbychmy.
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42  Individual Study Reviews

42.1 Initial Human PK and Tolerability Study (M02-513)

Title of Study: A Double-Blind, Placebo-Controlled Study of the Safety, Tolerability, and
Pharmacokinetics of Ascending Single Oral Doses of Fenofibric Acid in Subjects in General
Good Health

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

Studied Period: ‘
First Screening Procedure: 11 February 2003

Date First Subject Dosed: 24 February 2003

Date Last Subject Completed Dosing: 23 April 2003

Date of Last Study Procedure: 28 April 2003

Objeeﬁvumepﬁmyobjecﬁwofthismﬂywnwevﬂmﬂnufay,ml«abﬂity,m
phmmoﬁmﬁmofmdingsmgloomldmsofﬁmﬁhkwidmmmyswemmeeﬁea
of food on the 100 mg dose was also evaluated.

Methodology: This was a Phase 1, randomized, three-period, double-blind, placebo-controlled,
single-center study in which ascending single doses of fenofibric acid were administered to
healthy male and female subjects. Subjects were randomly assigned to receive fenofibric acid or
placebo. Fiﬁemmbjmmmwmaunlwmgofﬁnoﬁkicacidmmmﬁim
inP«iodslmﬂZ,mﬁvdy,mleﬂmgoffanﬁbricwidmdanmﬁs&xgcmdiﬁmin
Period 3. Five subjects received placebo for all 3 periods of the study. A washout interval of at
least 28 days separated the doses in each of the three study periods.

Blood samples were collected into 5 mL evacuated collection tubes containing potassium oxalate
plus sodium fluoride prior to dosing and at 0.5, 1, 2,3, 4, 5, 6, 8, 10, 12, 18, 24, 48, 72, 96, and
120 hours after dosing (Study Day 1) in each period. Additional blood samples were collected at
0.75 and ‘1.5 hours after dosing in Period 3. Sufficient blood was collected to provide
approximately 2 mL plasma from each sample. Plasma concentrations of fenofibric acid were
dewnnimdmingavﬂiduedliqtﬂdclmmmmp!ﬁcmmmﬂlmspwm&mﬁma
Abbott Laboratories, Abbott Park, IL. The lower limit of quantitation of fenofibric acid was 0.018
ng/mL using a 150 pL plasma sample. Samples were analyzed between the dates of 05 March
2003 and 12 May 2003.

Number of Subjects (Planned and Analyzed): Planned: 20; Entered: 20; Completed: 20;
Evaluated for Safety: 20; Evaluated for Pharmacokinetics: 15. For the 20 subjects who
pmmdiuthestudy,thcmmagewu”.iyws(mgingfmnmmﬂym);ﬂnmm
weig!ntwasﬂakg(ransingﬁmnﬁto%kg)mdﬂ\emmhei@nwa’l‘lS.Om(mngingfrom
164tolS?m}mecISsubjmhwWhﬁnpmmm&cmmm
38.9yem(mxgingﬁun24to47ym),tlnmmweig&dwas7&5kg(rangingﬁ'mn%m%kg)
and the mean height was 176.1 cm (ranging from 165 to 187 cm). ‘
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‘Fest Product/Refereace Therapy, mzsmmmm.r,\mmm Lot
Numbers:

) Fenofibric Acid Formulation

Formulation neat drug in capsule neat drug in capsule
Strength (mg) 50 100
Bulk Product.Lot Number . 95.621-ZW-00 95.621-ZW-00
Lot Number(s) 02180HT 02181HT, 02182HT
Potency (% of Label Claim) 98.6 9.6
Manufacturing Site’ PARD-Pilot plast, LU PARD-Pilot plant, LU
Manufacturing Date(s)’ 17 February 2003 17 Maech 2003,

) 10 April 2003
 Retest Date” 31 Docember 2003 31 December 2003

1 LU= Ludwigshafen, Germeny.
:t Capsules were manufactured for each study period.
* Reflects most cusrent retest date.

Phrmmmcmpmohmﬁepmmwvﬂmoffmﬁbmmdwm
estimated using noncompartmental methods. These included: the maximum observed plasma
concentration (Cmax) and time to Cmax (Tmax), the terminal phase elimination rate constant
(Az), terminal phase elimination half-life (t%), the area under the plasma concentration-time curve
(AUC) from time 0 to time of the last measurable concentration (AUCY), the AUC from time 0 to
infinity (AUCco) and the apparent oral clearance (CL/F).

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

Statistical Methods:

Pharmacokinetic: To address the issue of dose proportionality and linearity of pharmacokinetics,
paired t-tests were performed for dose-normalized Cmax, dose-normalized AUCw, Tmax and Az
of the fasting regimens. For Cmax and AUCe, point estimates and 95% confidence intervals
were calculated for the ratio of the dose-normalized least square mean values in order to assess
the degree of non-linearity. The point estimates were obtained by exponentiating the differences
of mean logarithms, and the dose-normalized population least square mean value for each
regimen was estimated by exponentiating the mean for the logarithm. The 95% confidence
intervals were obtained by exponentiating the endpoints of the confidence intervals for the
difference of mean logarithms.

To assess the effect of food on the pharmacokinetics of fenofibric acid, paired t-tests were
performed for Cmax, AUCw, Tmax and Az of the 100 mg doses. The pharmacokinetic
parameters for Period 3 were calculated both including and excluding the data from the 0.75 h
and 1.5 h sampling times. The primary analysis of the food effect used the Period 3
pharmacokinetic parameters calculated excluding the 0.75 h and 1.5 h sampling time data.

The bioavailability of the nonfasting 100 mg fenofibric acid regimen relative to the fasting 100
mg regimen was assessed by a two one-sided tests procedure via 90% confidence intervals
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obtained frori the analyses of the natural logarithms of Cmax and AUCeo. These confidence
intervals were obtained by exponentiating the endpoints of a confidence interval for the
&m«mlmmmmmﬁmmmmmmlm
mwwmmamwmmmmm
mean value for each regimen was estimated by exponentiating the mean for the logarithm.

Pharmacokinetic Results: Mean + standard deviation (SD) pharmacokinetic parameters of fenofibric
wdahmm“ofm:k«mmmlmdnmkfwowmhbh ‘

lh‘!um

50 mg Capsule 100 myg Capsule 100 mg Capsule
Pharmacokinetic Fasting Fasting Nonfasting®
Parameters (units) (N=15) (N=15) N=15)
Toax (h) 1.7£06 - 20211 38x12"
Conax (ig/mL) 3.6730.846 $.086 + 2.440 5.491  1.058*
AUCo (gev/mL) 418112 76.3 = 15.8% 752+ 164
ut®) 18 126 132
_CUF' ) 13204 1403 1403

* Sudistically significantly different from 50 mg capsule (peied ttest on dose-normalized data, p < 0.05).

£ Suatistically significantly different from 100 mg capsule, fasting (paived t-test, p < 0.05).

§ m:um«ft%mbﬁumwhl,,

1 Parameter was not tested statistically. '

$ Pharmacokinetic paramcters presented above were calculated excluding the plasma concentration values for the
0.75 and 1.5-hour timepoints.

Mean Fenofibric Acid Plasma Concentration-Time Profiles,
Log-Linear Scale

10

~—o— 50 mg Fenofibric Acid, fasting
—a&— 100 mg Fenofibric Acid, fasting
—=~ 100 mg Fenofidric Acid, nonfasting

Fenofibsic Acid Conc. (ug/mlb)

0.01 r r . y r
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The bicequivalence/bioavailability results ace listed in the following table.

Relative Bloavallability
Regimens Pharmacokinetic Central Values* Point ~ 90% Confidence
Test vs. Reforence Parametsr  Test  Refirence Estimste’ Intervall
Dose Proportionality Evaluation’
100 mg capsule (fusting) vs. Coux (gmb) 335 358 LOYSS 0370913280
50 mg capsue (fasting) AUC.(ugobvmL) 3737 4031 0.9272 0361409980
| Food Effect Evaluation
100 mg capsule (nonfasting)® vs.  Cpux (Ng/mL) 540 ™ 0.701L  0.6109 —0.5047
100 mg capsule (fasting) AUCq(gobvml) 7359 7433 09845 0.9565-1.0432

* * Antilogarithm of the least squares means for logarithms.

+ Antilogarithm of the differonce (test minus reference) of the least squares means for logarithms,

t Dose proportionality evalustion based upon analysis of dose-nomnalized data.

£ 95% confidence intervals were used for evaluating dese proportionality: 90% confidence intervals were used for
evaluating food effect.

1 Phammacokinetic parameters and statistical analyses presented above wese calculated excluding the plasma
concentration values for the 0.75 and 1.5-hour timepoints.

Safety Results: The treatments tested were generally well tolerated by the subjects. No clinically
significant physical examination results, or vital signs, ECG or laboratory measurements were
observed during the course of the study. With 50 mg fenofibric acid, three (3/15, 20%) subjects
randomized to receive the active drug and one (1/5, 20%) subject randomized to receive placebo
reported at least one treatment-emergent adverse event. No adverse events were reported with
either of the 100 mg fenofibric acid administrations, fasting and nonfasting. There were no
apparent differences among the treatments with respect to safety.

Four subjects reported a total of seven treatment-emergent adverse events. Only three (3/7) of the
treatment-emergent adverse events were assessed by the investigator as possibly or probably
related to the study drug and the majority of adverse events were mild in severity. All adverse
events judged to be probably related to study drug were reported with placebo. No deaths or
other serious adverse events were reported during the study. Results of other safety analyses,
including vital signs, ECGs and physical examinations, were unremarkable for each treatment.

Sponser’s Conclusions: The pharmacokinetics of fenofibric acid appeared approximately linear.
Fenofibric acid AUCw was slightly less than proportional for fasting doses of 50 and 100 mg.
However, Ty, and elimination rate constant were independent of dose, and C,.. increased
proportionally with dose.

Administration of 100 mg fenofibric acid with food reduced the Cmax least square mean value by
approximately 30% and nearly doubled the Tmax mean compared to fasting administration.
However, the extent of absorption, based upon analysis of AUC, was not affected by food.

All regimens tested were generally well tolerated by the subjects with no apparent differences

among the regimens with respect to safety. No clinically significant physical examination results,
or vital signs, ECGs or laboratory measurements were observed during the course of the study
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Reviewer’s Comments: The pharmacokinetics of single rising doses of fenofibric acid was
adequately characterized. The AUCw» was appropriately estimated with less than 4% contribution
from the extrapolation (see figure below).

ey VRS

0 05 1 15 2 25 3 35

Distribution of %Extrapolation in AUC,... values

In the context of the current application, this exploratory study only indicated that exposure was
appmﬁtmlydowwopmﬁomlmdwmnmmqmmemﬁmmemmmnyin
fenofibric acid exposure from proposed ABT-335 formulations.

maudy,howev«,prwidedmﬁﬂinfmuﬁmﬂmPMmawldmﬁa(meofaMpﬁm)of
fenofibric acid given as neat drug is affected by food. .

Appears This Way
On Criginal
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422 Absolute and Relative Bioavailability Study (K LF178P 03 63 KH 05 02)

INDIVIDUAL STUDY TABLE | croRN4mIONAL JUTHORITY
REFERRINGTOPART ........... oF Bz Ly

mammwamummamumu

mmum«mzmxamduwmwm
KLF178P 03 03 KH)

Wﬂ"tty  MB, ChB, FEPM (Pharmacentical Prafiles)

Study center (s

mmxzmw — _ v

Studied period (years): Phase of development: I

Date of first screening visit 05 Apr 2004

Date of last subject assessment: 31 Jul 2004

Objectives:

mm’ ¥ *

~  to compase the absolute bicavailability of FF and FA a3 NCD suspensions when defivered at different GI tract
sites in healthy male subjects.

Seconday obieci

~ 0 assess the optimal site of GI tract absocption for both FF and FA BCD swspensions;

- nmmmmanummmaummma
stomach;

1- ummmmawmmammmumumqn
tablet as oral reference;

= to determine the absolute bioavailability of the 145 mg FF tablet;
-tz e gael sty

Meothodelogy:
This study was conducted accarding to 2 successive phases:
Phase 1: open, randomized in 2 groups of 10 subjects (Group X and Geonp Y). Geonp X received FF and Group Y

seceived FA. Each subject was 10 receive 4 treatments, each sepazated by at least 2 10-day washout period according
to the same sequence ffom ascending colon to stomach.

Phase 2: open, randomaized, 2-way crossover desiga, with at least 2 10-day washout period, composed of one group
of 20 subjects (Group XY) with 10 subjects from Group X (FF) and 10 subjects from Group Y (FA). Each subject
was 10 receive 2 treatments as FA IV refesence (10-mimwe IV infision of FA 50 mg) aad FF oral reference (145 mg

FF tabler).

Phiase I and Phase 2 were separated by at least a 10-day washout period.

Each subject was to receive the 6 treatments accondiag 10 their group allocation.
The stady schedule is illustrated in the following scheme.
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NAME OF COMPANY: OTVIDUAL STODF T —
FOURNIER Laboratories Ireland Limited m&mpmm.or SE Oy pact

Pt el
K A

-

. ewweTrast aliocation aonrandomized OGS arne Opan, rundomiand Judy cr08S OVeR.e

Number of subjects (planned and analyzed):
Numsber of subjects FAS PKSetl MKSar2 PK Set3 PK Setd-
Planned 10FF+10FA 6FF+6FA SFF+6FA 6FF+6FA -
_____md 10FF+10FA  SFF-4FA $FF+4FA 10!!‘4-7!:\' IFF+71FA

a‘“m&m Mﬂma‘_ 55!&!&)

rwm&ﬂ“dmmm

’I-H-d.‘zmd'.

lowed by 3 radiolsbeled drink

= cantaising 4 MBe "*Te-DTPA)

mm

) wallewed with 210 ml, wamr

_) Wowed by 3 radiclabaled deink

- T semtaiving 4 MBq (“Te-DTPA)
'}”ﬁﬁa

Trestmene XD I&Gncﬂ!um ..g,mm'“w“‘ﬂ
‘E"“‘m-hm watee

REST POSSIBLE COPY
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mqmso-gummmxam
Treatments Dewripden Iﬁm
Tramm YA — "V wallowed with 210 ml. waes
olewed by 2 radielsbeled drink
L ~/ containing 3 MBg C"TcDIPA)
—_— in 30 wl, waten
Treatesent YB — =7 saliewed with 210 nl -:-
Slowed by 2
2 3 ; contaimng 4 MBq e-IIDA)
i 30 mll. water
TramemYC [ 7 Swallowsd with 210 nl. waim
—— M h”‘.m

Treatment YD 130 mg of FA as NCD) snopension erally Wﬂmddﬂ
ngaiuhw.ﬁ-!-t water

muwl\hmxo.a% No. 31705) 22 50 =g

Treatment B so-..mmu-&mm w-—ulvau.--i..a
buffer pif 7.2 solution ¢ S mgiml - 10-  srimge diiver
mimate IV indasion 23 am inflasion raee of
1 ml/min

Treoteem ¥ mqm!’dh-nn m-&m-&dﬂ

mamwwmmmma

 Refevence therapy, Mndubdm&elmwﬁq}lmmmhﬁq
EF tablet (FF oral refesence).

Criteria for evaluation:
~ Pharmacokinetics of fenofibric acid
rmmwwwmm«ﬂ. a8 each coliection-time) were 10 be

120 howrs post-activation (0= 19 per period ie. 228 mil, for 3 periods).
Following all the other oral treaments: Blood sampies (4 ml. at each collection-time) weve collected 2t time 0

(pre-dose), 30 minutes, 1,1.3.2,3,4,5,6,7,8,12, ls,nunnummm@-unm
ie. 146l for 2 periods).

MNWMMG:&M”WmM:MGWL&&
10 (ust before of the cnd of infusion), 15, 20, 30, 40, 45 minates and 1.1.5,2,3,4,3,6,7,8,12, 18,24 48. 72,
96 and 126 hougs post-dose (n = 25 i.e. 100 mi. for 1 period).

The following pharmacokinetic parameters were determined using 2 noorcompartmental method: AUC, AUCY,
CmmMWWamm@ﬂuzwm

collected 2t time 0 (pre-dose), O (pre-activation), 30 mionttes, 1, 1.5,2,3,4,5,6,7,8, 12,18, 24,48 72,96 aad
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| NAME OF COMPANY: mmm&s;tgrm (FOR NATIONAL 4UTHORITY
. [ OF UE 0Ty
NAME OF FINISHED PRODUCT:
Vokume:
NAME OF ACTIVE INGRETHENT: Page:

The following pharmacokinetic parameters were determined using 2 noa-comparimental method: AUC, AUCH,
Conax, tmax, sbsolute bicavailability expressed in raw value (f) and as 2 percentage (F). '

~ Phaemacokinetics of fesofibric acid
t1/2, 12, CHf and V&/f were considered as secondacy variabies following oral roue. 12, Lz, Cl and Vd were
considered as secondacy variables fotiowing intravenous route.

= General safity assessed by means of vital signs, electrocardiogram (EKG), iboratory investigations at seseening,
during treatment periods, and a8 foliow-up and by the collection of adverse events (AFs).

Statistical methods:

wmummawmmawuaummmm

mean, SD, CV%, min, max and median). -

Pri s

= Comparison of the absolute bioavailability of NCD suspension fenofibeate and NCD suspension fenofSbeic acid
‘when delivered at each GI tract site: )
Individual data and descriptive statistics of the absolute bioavailability of FF and FA NCD suspensioas at each
ammmmnw(wm«m)wm«amm)mx
variance was performed In case of a significant group effect or significant subject-group x GI fract sime
interaction, 2 one-way anatysis of variance by GI tract sites was to be done.

Second i .

~  Assessment of the optimal site of GJ tract absorption for both FF aad FA

Following the previous 2-way repeated measures analysis, in case of 2 “Gl tract sites” effiect, 2 one-way analysis
of vasiance by group was to be done. In case of sigaificant test, the optimal site of GI tract absacption for each
formpiation (FF aad FA NCD suspensions) was 10 be determined by using comparisons of absalute
bioavailabilities between GI tract sites by the Tukey's smdentized range test.

stomzach
Individnal data a4 descriptive statistics of the refative bioavailability.

- maummmmmamammmmqnm
as aral reference

~ Detenmination of the absolute bicavailability of 145 mg FF tablet
wum«mmmmmmt,dumma
145 mg fensofibeate tablec.

- Comparisons of t)1in Phase 1

Suatistical comparisoa of FA 1;:; between GI tract sites for FF and FA NCD) suspensions separasely, perfoemed
using the global Friedman test for multiple non parametric data, followed by the noa parametric Wilcoxon's for
Pax-wise CoOmparions. . .

- Determination of the relative bioavailability of FF and FA NCD suspeasions at each intestinal site versus

Statistical comparison of FA 1,1 between FF and FA NCD suspensions pesformed using the som parametric |
suspensions.
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NAME OF COMPANY: INDIVIDUAL STUDY TABLE | srozxamna sUTHORTTY
FOURNIER Laboratorsies Iretand Limited wnn;gmrm — USEGALD

Volame:

-~ Compatisons of t)3in Phase 2
Statistical comparison of FA t1:2 performed using the non parametric Wiloowoa™s test between 1435 mg FF-tablet
and FA IV 10 confirm that the elimination rate of FA is not limited by the kansformation of FF ingo FA.

~  Safety and tolerability was assessed using summsary statistics.

Somgplementacy analvsis

=~ Determination of the relative bioavaitabilities of FF and FA NCD suspemsion at cach intestinal site versus
stomach

Summary - Conclusion:

Subiect dispositi

Twenty (20) sabjects were enrolled into the study and treated. Their mean age was 34.2 + 7.5 years, with 2 range
from 18 t0 45 years. One subject withdrew following Treatmens YA (130 mg FA NCD suspension delivered at
colon) and 2 subjects were withdrawn prios %o Treatmest E (50mg FA 10-minste IV infision). The remainiag
17 subjects completed the study. Twelve subjects received the 6 treatments.

The number of subjects for each treatment is peesented below.

,

The FF and FA NCD formulations defivered to the GI tract sites, as well 23 the 145 mg FF tablet were well tolerated.
The 50 mg FA given as.2 10-minute IV infusion appeaced irritant in 16 of the 17 treated subjects who reporsed pain
in the infused axm. Two subjecrs received a partial IV dose due 1 2 peematmre infesion discontisuation:
mmmmmmawuuaauhmzmm
local reaction was not unexpected as alseady observed in sabbirs. This IV fenmiation was tested for the first time
only for the detenmisation of absolnte bicavailability and is not istended % be used in corvent peactice. Furthermore,
o systemic side effect was observed following this route of admisistration. These were no serious adverse events
and only 1 subject withdrew prematurely from e smdy due o an AE, 2 CK increase. which was aeribused %0
velumteer's job and coasidered not related o the study medication by the investigasor. Individeal changes in
Tabaratory parameters were considered clinically sigaificant in 3 ssbjects. Only the case of CK elevation, which led
1o smudy withdrawal was reported as an AE. Noae of the abnosmal vital sige vabees aad none of the sbmoomal EKG

assessments were considered 10 be clinically relevant.
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The method for measuring fenofibeic acid conceatrations ia plasma fally complies with US FDA requicemsents. The
sesults of the QCs assessed during the study (accuracy and precision lower than 4% and 8%, respectively) showed
that the method is refiable and robust, and provide 2 good level of confidence in the accuracy and precision of data
used for phanmacokinetic assessment. Two successive administrations wege separated by 2 washout of 10 days
pcm«umwﬁammwnmummmmmmumm
samples were found below the LLOQ 204 5o carry-over effect was observed. All the 120-hour post-dose sampies
were found below or close 1o the LLOQ.

Phamacokinetics.

The determination of PK parameters as well as the absolute and relative bioavaitability obtained both ca FAS and
the appropriase PK Sets gave similar resuits. Although some PK Sets incioded 2 small nnmber of subjects, they were
representative of the randomized population.

Whatever the GI tract site, FA plasma levels following 130 mg FA NCD suspension were systematically higher than
after 145 mg FF NCD suspension, 23 illustrated betow.

~se=~FF 143 my NCD slomach n=10
—o-FA 130wy NCD stomach s
~0FF 18 mg NCD provisral activation 10
~a~FA 130 mg NCD peasioal acthalion g
~arFF 148 mg NCD distal astivation =10
~Ar-FA 130 mg NCD distal acivasion w7
“CFF 145 ag NCD coiom acivation g

Tuse (0 .
On an equimolar basit, AUC obuined for siomach (FF: 92 pgmi.h; FA: 133 pgmlh), peoximal (FF:
105 pg/ml i FA: 158 pg/ml.b) and distat smalt bowel (FF: Y pgml.i FA: 143 pgiml b) were ca. 1.5 times
higher after 130 mg FA NCD suspension than after 145 mg FF NCD suspension while for colon (FF: 29 pg/ml. i
FA: 142 pg'mL1h), the exposure was ca. 5 times higher.
For FF NCD suspeasion, Cmax values increased from colon (0.6 ug/mL) %0 proximal soaall bowel and stomach
(8and 7 ug/ml, respectively) and were associsted with decreasing tmax (20.3bowrs o 1.3 and 1.4 hovrs,
fespectively). For FA NCD suspension, Cmax values incseased from coloa (3.9 pg/mlL) to proximal smalt bowed and
stomach (11.3 and 10.2 pg/ml. respectively) and were associated with decreasing tmax (4.3 howrs 10 0.6 204
0.8 hours, respectively).
For FF NCD suspensicn, 11/2 values were similas between GI wact sites (24, 24, 22, 26 hours, respectively for
svomach, proximal, distal small dowel and colon). For FA NCD suspension, t1'2 values were similas between GE
tract sites (20, 21, 20, 19 howrs, respectivety for stomach, proximal, distal satall bowel and colon).
In the current swdy, the Entesion™ capsule was ot used 10 assess the delivery at the stomach site. Actually, the
NCD formulations were orally adminisered to test the GI tract site. In 1 subject (No. 009), the activation of
Enserion™ capsule at stomach instead of proximal small bowel alfowed to confinn this hypothesis. FA plasmia
poofiles obiained followiag 145 mg FF NCD suspension administered onally and 145 mg FF NCD suspension

NAME OF COMPANY: INDIVIDUAL STUDY TABLE | sor Namonal suTiOREY |
mmmwmmw xmm;v&mrm e OF sz oen

NAME OF FINISHED PRODUCT: Volume:

NAME OF ACTIVE INGREDIENT: P

Fenofibeate/Fenofibwic acid

o
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NAME OF FINISHED PRODUCT: |
Volume:
NAME OF ACTIVE INGREDIENT: Page:
me acd
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mmmmmmdummmymnu&mwa
each GI tract site. On average, absolute bioavailability of FF NCD suspension was approximately 22% at colon, 66%
at distal small bowel, 73% at proximal small bowel and 69% at stomach; absolute bioavailability of FA NCD
suspeasion was approximately 78% at colon, $4% at distal smail bowed, $8% at promimeal smail bowel and $1% at
mmwmuumummdummumm
colon and distal small bowel) or tended to be higher (at proximal small bowel and stomach) than the absolnte
As a secondary endpoing, the absolute biavailability was compared between GI tract sites for both FF and FA NCD
suspensions.
mmnsmﬂwuummammmmuammam
mmumnmnwmmummuummmm.
analysis of the Cmax and tmax data (see table below) shows the rate of absarption starting 16 diminish at the distal
small bowel, which is often a prefude to reduced colonie uptake.

g o ——

Distal TR I1 S o0 9 1*l ‘ zu;m
ol 760 31 . .
ol $00 313 8 0007 % 0.

% ionization = 1001 +amilog GKargl?) with pia ofFA squal 103,13

The absorption of FA at colon level could be limised by the intestinal esterase-mediated wansfommation of FF into

FA
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NAME OF COMPANY. INDIVIDUAL STUDY TABLE | oz xumon surscsnry
. - REFERRING TOPART ... OF USEONLY)
FOURNIER Laboratories Ireland Limited THE DOSSIER
NAME OF FINISHED PRODUCT:
7 Volume:
NAME OF ACTIVE INGREDIENT: Poge:
Fenofibrate/Fenofibric acid

The dramatic decrease in absorption of FF at the colon would prevent the development of a modified release dosage
form with an in-vivo release time of longer than 4 hours.

For FA, the analysis did not show any signi difference between GI tract sites. The results on the FA molecule
thes show it has exceflent absarption characteristics' throughout the GI tract from the stomach 10 the colon. The
Cmax values are depessed in the colon (as shown in the table below), but not so low 2 10 impact the bioavailabitity
from this absogption site. In comparison to the FF data, the higher Cmax values, more rapid tmax values and higher
bicavailability sesults for the FA molecule at ail regions of the GI tract shows that FA preseats improved absoeption
charactetistics over the FF molecule. From this information, the development of immediate release and modified
refease fornmiations of FA are both plansible. )

A " Skmsch  ProumalS®  DiedSS  Celen -
: 5
: M4 s 662 100 = 35) x 08 148 = 674
Cmax Ggmh) 109 = 1090 130 s 201 9.0 s 141 419 + 160
Jmes ) 69 s 035 @8 s 00 5 s 05 39 s 30
The relative bicavailability of 145 mg FF NCD suspension when delivered to small bowel (distal and proxinual)

versus stomach was very high (ca. 103% and 115%) while it was markedly lower when NCD suspension was
delivered to colon (around 32%). For FA, refative bioavailability of NCD was high for all imtestinal sites i
colon (98%). Note that it was higher (above 100%) for the proximal and distal small bowel (ca. 112% and 111%).

The refative bioavailability of 145 mg FF NCD suspension versus 1435 mg FF tablet was comparable becween distal,
proximal and stomach (ca. 80%, 89% and 80%) except when the NCD suspension was delivered to colon (around
26%). From these sesults, the better bioavailabilie ~# FF rbler comnared to FF NCD suspension. which was
peeviously observed in nilot stadies, is coafimed? ~— T T

-- =, vu the other hand, 2 longer residence time of the tablet could participate 10 the absorption

improvement.

The mean absolute bioavailability of the 145 mg FF tablet was 85% with a very low intersubject vasi
(CV% = 11%). A reduction of dose for 2 subsequent FF formmiation bioequivalent 10 the cument 145 mg FF
appears very challenging. The absolute dioavailability conld theoreticaily be impeoved by 15%, leading 1o a dose of
approxirnately 120 mg of FF i.e. 100 % absohute bioavailabiliey.

Finally, the comparison of 11/2-between the 145mg FF tablet and 50 mg FA IV infusion did not show any

be considered as the elimination balf-life of FA, the active moiety. Thus, the FA elimination rate does not seem to be
limited by the transformation of FF into FA. ‘ , v

statistically significant effect. From this, the terminal haif-life following oral administration of 145 mg FF tablet can |

Conclusion:

Kora FE fommlation:

From these results, no optimal site of absosption was idestified. Absorption appeared comparable ftom stomsach 1o
distal smail bowel while colon was the worst absorption site. )
Aumaindmﬁ:amffhﬁu%n&mlﬁqﬁﬂmm

chalienging. The absolute bioavailability could theoretically be improved by 15% leading to a dose of approximately
120 mg of FF i.e. 100% absolute bioavailability. An oral dose of 130 mg wonld be more seatistic.

C:\dmautop\emp\CDataNDASN22224AbN22224 QBR _Final.doc

110



. s REFERRINGTOPART ... OF SE ONLY)
NAME OF FINISHED PRODUCT:
Volome
NAME OF ACTIVE INGREDRENT: Pog=:
Fenofibeate Fenofibxic acid
S
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from stomach to colon.

FA seems an ideal candidate for any form of product ehascensent strategy. However, 1o develop 2 fornmiation
mnmlﬁqnmmmmdummuu slowed dovn in
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gastro-intestinal tract seems adequate. Sponmsos’s conclusions regarding fenofibric acid
formulation development were also reasonable.

Appears This Way
On Original
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