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SYNOPSIS:

The sponsor has studied the pharmacokinetics (single and multiple dose), metabolism and
excretion of eprosartan, a new angiotensin II receptor antagonist, and has investigated the dose
proportionality of eprosartan to include the dosing range covered in the proposed package
insert. Absolute bioavailability is about 14% and eprosartan plasma concentrations increase
with dose in less than proportional manner. Eprosartan does not undergo oxidative metabolism
by P450 enzymes and acyl glucuronidation is the only metabolic pathway. Acceptable studies
have been performed to study renal and liver impairment as well as age and gender effects.
Drug interaction between eprosartan and digoxin, glyburide, ranitidine, ketoconazole,
fluconazole and warfarin were studied. Co-administration of eprosartan with high fat meal
results in increased plasma concentrations. The clinical trial formulations are not bioequivalent
to the to-be-marketed formulations. An in virre dissolution method has been provided but the
recommended dissolution specification has been changed from Q=" at 45 minutes to
Q= at 30 minutes. This should be an, interim specification prior to setting a final -
specification as recommended on page 14.

RECOMMENDATION:

The Division of Pharmaceutical Evaluation I has reviewed the sponsor's NDA 20-738 and has
some concerns related to this drug product and recommends that the sponsor should respond to
the comments below (page 14). The comments on page 13 should be forwarded to the medical
officer.
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BACKGROUND: Eprosartan is a synthetic compound with structure shown in Figﬁre Lo = -
Ep_rosartan blocks all physiologically relevant actions of angiotensin II by bindingsto the AT« = wivs. -
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pharmacodynamics studies and 2 in vitro studies in support of the NDA and all the studies
were reviewed. The recommended dosing is 400 to 800 mg once daily. ,
Eprosartan is an acidic polar compound with a solubility of > 100 mg/ml in ethanol and >20
mg/ml in water at pH 7.5. The solubility is pH dependent and lowest between PH3to5s
(Figure 2). The average partition coefficient in octanol-water (phosphate buffer, pH 7.4; initial
aqueous phase concentration 0.01mg/ml) system is 0.047. An aqueous solution of eprosartan
with excess drug substance has a PH of 2 after 30 minutes. The apparent pKa values of
€prosartan mesylate obtained by titration with both hydrochloric acid and sodium hydroxide in

2:1 methanol: water were PK,;=4.11, pK,,=5.68 and PK,;=6.80. -
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SUMMARY OF BIOAVAILABILITY / PHARMACOKINETICS/PHARMACODYNAMICS
1. BIOAVAILABILITY/BIOEQUIVALENCE:

A. Absolute Bioavailability: With reference to a 20 mg IV dose, the absolute bioavailabilty of
Eprosartan given as 3x100 mg non-market (clinically tested ) tablet averaged 14.1% (CV

41.1%) (Study 108566/005). The low systemic availability is probably due to poor oral
absorption.

B. Bioequivalence: Bioequivalence was evaluated on log-transformed parameters and 90%
confidence intervals were reported. Study 108566/034 was a replicate bioequivalence study
that compared the 100 mg clinical trials tablet formulation to the commercial tablet
formulation. The two one-sided test procedure on the AUC (0.84 - 0.98) and Cmax (0.78 -
0.95) for eprosartan showed that the two formulations are bioinequivalent. Study 108566/035
compared the 100 mg clinical trials tablet formulation and the commercial formulation
to the 400 mg commercial tablet formulation. The 90% CT from the two one-sided test
procedure on the AUC (1.09 - 1.24) and Cmax (1.19 - 1.42) for eprosartan showed that the
100 mg clinical formulation and the 400 mg commercial formulation are bioinequivalent and
the two one-sided test procedure on the AUC (0.78 - 0.88) and Cmax (0.75 - 0.89) for
eprosartan showed that the commercial formulation and the 400 mg commercial
formulation are bioinequivalent, Study 108566/089 compared the 100 mg clinical trials tablet
formulation to the 300 mg commercial tablet formulation, The two one-sided test procedure on
the AUC (1.02 - 1.29) and Cmax (1.11 - 1.55) for eprosartan showed that the two - -
formulations are bioinequivalent, Study :108566/018 compared the different formulations of -
eprosartan tablets (50 and 100 mg) used for clinical trials and demonstrated similar o
bioavailability between the formulations but bioequivalence was not demonstrated because of
lack of power due to small sample size, Study 108566/092 compared the 100 mg and 200 mg
clinical trials tablet formulations (100 mg +200.mg) and the 300 mg commercial formulation
but failed to demonstrate bioequivalence betweeri these formulations. Although the - - = =it
formulations are exactly compositionally proportional it is difficult to nﬂderstand;why they are -
absorbed to different extent (see comments on page 14). .* T e T

C. Eood effect: The effect of food on the absorption of eprosartan administered as a single 800
mg dose (2x400 mg commercial tablet formulation) was evaluated (Study 108566/086). After
coadministration of a standard high fat meal (caloric content = 1020 calories) the Tmax
increased from 1.5 hours to 3.2 hours, AUC increased by about 20% for eprosartan but the
Cmax remained unchanged for eprosartan. The other two food effect studies (Study
108566/005 and Study 108566/007) did not use the commercial tablet formulations of
¢prosartan. However, Study 108566/007 that used a direct ‘compression investigational
formulation showed significant increase in‘AUC (80%) and Cmax (54%) but no effect on the
terminal half-life of eprosartan. - '



II. PHARMACOKINETICS:

Pharmacokinetics of eprosartan were evaluated in several studies in healthy volunteers as we]]
as in the target population of patients with hypertension. Single IV doses covered a range from
0.1 to 20 mg (30 minutes infusion). Single oral doses covered a range from 1 to 800 mg and
multiple oral doses ranged from 50 to 1200 mg once daily for up to 1 week. Eprosartan is
rapidly absorbed after oral administration with T_,_ ranging from 1-3 hours. After single (oral
or IV) or multiple (oral) dose administration, Caux and AUC increased (Tables 1, 2 & 3)ina
slightly less than dose proportional manner (Study 108566/008, Study 108566/009, Study
108566/048). Following IV administration of 20 mg dose (Study 108566/005), eprosartan
concentrations declined bi-exponentially with a terminal half-life (t:2) of about 2 hours,
systemic clearance (CL,) of about 130 ml/minute and the volume of distribution (V,)) of about
13 liters (indicating that eprosartan is not widely distributed because of its polar nature and
extensive protein binding).

Table 1. Mean (SD) Parameter Values for Eprosartan Following Oral Administration to
Healthy Volunteer (Study 108566/008)

PARAMETER DOSE (MG)

100 200 400 800
Cmax (ng/ml) 439 (234) 702 (255) 1273 (577) 1857 (736)
Cmax/Dose (ng/ml/mg) 4.39 (2.34) 3.51(1.27) 3.18 (1.44) | 2.32(0.92)
AUCq, (ng*h/ml) 1400 (637) 2620 (1046) | 4887 (2525) 7855 (2782)
AUCgq /Dose (ng*h/ml/mg) | 14.0 (6.37) 13.1(5.23) | 12.22(6.31) | 9.82 (3.48)
Tmax (h) 2.85 (0.75) 2.92 (0.69) 3.15 (0.85) | 2.88(0.79)

Both CL, and V,, were independent of dose (3 - 20 mg dose range) suggesting that the non- -
linear pharmdcokinetics of eprosartan following oral administration may be a consequence of
saturable process during the absorption phase (Study 108566/004). The terminal elimination
half-life (t,,,) following single or multiple oral doses (Tables 2 & 3) ranged from 4-12.2 hours

(longer t,,, following oral administration may be related to the long
plasma concentrations remain above the lower limit of

limited terminal phase (“flip-flop” pharmacokinetics).

er length of time eprosartan
quantitation and/or absorption-rate




Table 2. Mean (SD) Parameter Values for Eprosartan Following Oral Administration to
Hypertensive Patients (Study 108566/009)

PARAMETER 50 MG 100 MG 350 MG 150 MG
sD | MD SD MD sD | Mp | sp | mp
Cmaxdng/ml) | 968 | 673 | 1406 | 1480 | 2276 | 1818 |- 1647 | 1635
_ 168 | 679 | 260 | @D | a5 | a63) | e66) | 710y
AUC,, 3359 | 2770 | 5287 | 5768 | 10133 | 8067 | 6249 | 630
(ng*h/ml) @) | @783 | @643) | @792) | (525%) | 2936) | 3192 | 2sis)
AUCgpy 3442 | 2923 | 5477 | 6284 | 10486 | 8184 | 6422 | ND
(ng*h/ml) @425) | @766) | (2657) | 3015) | (5418) | (3169) | (3171)
Toax () 1.75 | 1.84 1.69 1.38 1.91 197 | 1.22 1.81 -
092 | ©8) | ©.65 | 042) | 098 |0 |41 | 19
Ty () 409 | 574 | 754 | 960 | 677 | 776 | 7.92 | ND
@718 | G5 | 609 | 3D | 622 |40 | co9)
Accumulation 0.95 (0.68) 1.16 (0.61) 0.88 (0.38) 1.06 (0.30)
Ratio ’
#150 MG Every 12 hours
*AUC(-12)

ND= Not Determined
SD = Single Dose
MD = Multiple Dose




Table 3. Mean (SD) Parameter Values for Eprosartan Following Oral Administration to
Hypertensive Patients (Study 108566/048)

PARAMETER 600 MG 800 MG 1200 MG

SD MD SD MD SD MD
Crax {ng/ml) | 1622 (802) | 1608 (726) | 2081 (937) | 2103 (1502) | 2785 (1012) | 2961 (1432
AUCq, . 7829 9731 | 9639 (5476) | 9521 (4975) | 14642 19125
(ng*h/ml) @77 | (@4381) - (6838) (8632).
AUCpuy . 7895 10786 10520 10443 16310 22423
mg*h/ml) . | @4507) | (4963) (5777) (4818) (8141) (10749)
T (1) 25019 | 2608 | 2906 | 190 | 2107 | 2706
Tin () 1500 | 9.0G.) | 7967 | 8642 | 1046.6 | 12266
Accumulation 1.18 (0.45) 0.95 (0.52) 1.28 (0.69)
Ratio

SD = Single Dose
MD = Multiple Dose

After multiple daily doses, steady state conditions are reached after 3-4 days and t,,, was
similar to that obtained after single dose administration (Study 108566/048, Study
108566/009). The accumulation factor after multiple doses (50 to 1200 mg) for eprosartan
ranged from 0.88 to 1.28 (Tables 2 & 3), however, a lack of accumulation is concluded over
the therapeutic range. ’ \

Following both intravenous and oral of administration of C-eprosartan, the major route of
excretion was via the feces (61% and 90% of the dose respectively) while urinary excretion
accounted for 37% and 7% giving total recoveries of radioactivity of 98% of dose by both
routes (Study 108566/020). Eprosartan was the only drug-related compound found in the
plasma and in the feces. Approximately 20% of the radioactivity excreted in the urine was an
acyl glucuronide of eprosartan, with the remaining 80% being unchanged eprosartan. Acyl
glucuronidation was therefore the only metabolic pathway found.

The results obtained from the in vitro human microsomal metabolic studies (Protocol
D94063/108566) showed that eprosartan did not cause significant inhibition of CYP1A,
CYP2A6, CYP2C9/8, CYP2C19, CP2E and CYP3A at concentrations up to 100 M and
there is no indication that oxidative metabolism of eprosartan would produce a metabolite with
significant potential to inhibit cytochrome P450 enzymes. : :
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VL. SPECIAL POPUIL ATIONS:

A. Renal Impairment: Renally insufficient patients with creatinine clearances ranging from >
5 ml/min and healthy volunteers with creatinine clearances > 80 ml/min were administered
200 mg oral dose of eprosartan twice daily for seven days (Study 108566/021). The data
obtained from the study show that: (I) total and unbound plasma concentrations of eprosartan
increased with decreasing renal function (total Cmax and AUC increased by about 50% while
unbound €max and AUC increased 3-fold in patients with severe renal impairment when
compared to healthy volunteers); (ii) renal clearance of eprosartan decreased with dBcreasing

- renal function (CLr in patients with severe renal impairment is about 5% of healthy volunteers
and amount excreted in urine is about 10% of heathy volunteers); (iii) t,,, increased 2-fold in

patients with severe renal impairment when compared to healthy volunteers (Table 4). Active
secretion contributes to the overall renal clearance.

Table 4. Mean (SD) Parameter Values for Eprosartan Following Oral Administra;tion to
Subjects with Renal Impairment and Healthy Volunteers v

PARAMETER NORMAL* MILD® MODERATE* SEVERE®
Cmax (ng/ml) 590 (318) 536 (217) 795 (388) 888 (202)
AUCg 2961 (1558) | 2239 (8674) | 3711 (1772) 4597 (1423)
(ng*h/mi) '

Tmax (h) 3.71 (1.25) 3.88 (0.35) | 4.00 (1.10) 3.00 (3.00)
tin (h) 2.81 (0.49) 2.81(0.49) | 3.76 (2.04) 6.19 (1.58)
%fu (ex vivo) 1.40 (0.22) 1.60 (0.12) | 1.60(0.19) | 2.70 (0.51)
Free AUC,, 40.0 (18.5) 35.4413.2) | 61.2(35.3) 124.0 (50.0)
(ng*h/ml) -

Free Cmax (ng/ml) 8.2 (4.5) 8.4 (3.2) 13.2(7.7) - 23.3 (1.4)
CLr (ml/min) 39.2 (27.1) 45.6 (7.3) 23.1 (17.4) 2.2 (0.6)
AEU (% Dose) 2.78 (1.56) 3.0 (1.14) 2.18 (1.41) 0.28 (0.05)

‘Group A: Normal renal function (Cler > 80 ml/min), n=7
*Group B: Mild renal function (Cler > 60-80 ml/min), n=8
‘Group C: Moderate renal function (Cler > 39-59 ml/min), n=11
“Group D: Severe renal function (Cler > 5-29 ml/min), n=3

The results of the study in hemodialysis patients compared to health
108566/099) showed that: (I) AUC increased more th
hemodialysis patients when compared to healthy volu:
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increased by 74% in hemodialysis patients when compared to healthy volunteers; (iii) unbound
AUC increased more than 4-fold and unbound Cmax increased more than 2-fold in 7
hemodialysis patients when compared to healthy volunteers; (iv) compared to non-dialysis day,
AUC and Cmax increased by about 35% and Ty, increased 2-fold on dialysis day; (v)
compared to pre-hemodialysis sample, the observed % fraction unbound was lower (about 40%
decrease) when assessed immediately post-hemodialysis (7 hours post-dose); (vi) CL,, of
eprosartan determined by dialysate measurement was 11,22 ml/min; (vi) the pharmacokinetics
of eprosartan in hemodialysis patients were highly variable compared to healthy volunteers.

B. Hepatic Impairment: Study 108566/022 compared the pharmacokinetics of eprosartan in
normal subjects and patients with impaired liver function following single oral dose of 100 mg
eprosartan. Comparison of the data from the subjects with hepatic impairment to those from
healthy male subjects showed that: (D total Cmax and AUC are increased by 14% and 62%
respectively in hepatic subjects; (ii) free Cmax and AUC are increased by 25% and 84 %
respectively in hepatic subjects, (iii) ti, increased by about 18% in hepatic subjects.
Observations I-iii could be due to increased bioavailability or decreased clearance; (iv) the
variabilities in the Cmax and AUC are higher in hepatic subjects (Table 5).

Table 5. Mean (SD) Parameter Values for Eprosartan Following Oral Administration to
Subjects with Hepatic Impairment and Healthy Volunteers

PARAMETER HEPATIC SUBJECTS | NORMAL SUBJECTS
Cmax (ng/ml) 486 (243) 428 (128)
AUCy.s (ng*h/ml) 2610 (1624) 1616 (379)
Tmax (h) 5.0 (1.51) 4.24 (1.17)

Tin (h) 2.45 (0.66) 2.08 (0.92)

fu (%) | 1.93 (0.33) 1.77 (0.29)

Free AUC.,., 52.6 (43.2) 28.5 (7.23)
(ng*h/ml)

Free Cmax (ng/ml) 9.51 (5.93) 7.62 2.57)

C. Elderly and Gender: Elderly subjects (8 males; age 68-78 years) and young subjects (8
males and 8 females; age 20-39 years) were administered a single dose of 200 mg eprosartan
tablet (Study 108566/025). The results obtained from the study showed that: (D) elderly males
had plasma levels of eprosartan that were approximately 2-fold higher than young males in
terms of free and total AUC,,, and Cmax; (ii) The Tmax and t,,, of eprosartan were
approximately 2-fold higher in the elderly males compared to young males. These.observations
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(I & 1i) could be due to increased abso
elderly when compared to the
similar in young males and

binding of eprosartan
(Table 6).

Table 6.-Mean (SD) Parameter Values for Ep

rption or decreased elimination of eprosartan in the
young males; (iii) The pharmacokinetics of eprosartan are

young females; (iv) There was no age or gender effect on protein

rosartan Following Oral Administration to

Healthy Volunteers
PARAMETER YOUNG MALES | YOUNG FEMALES | ELDERLY MALES
Cmax (ng/ml). 489 (347) 599 (509) 914 (353)
AUC4 (ng*h/ml) 2171 (1544) 2322 (1806) 4572 (1653)
Tmax (h) 2.75 (0.46) 3.52 (0.76) 4.89 (1.25)
Ty (h) 2.81 (0.49) 3.76 (2.04) 6.19 (1.58)
fu (%) 2.11 (0.31) 2.15 (0.22) 2.17 (0.22)
Free AUCq,, 44.7 (30.5) 49.7 (40.5) 98.5 (34.6)
(ng*h/mi)
Free Cmax (ng/ml) 10.2 (6.7) 12.9 (11.2) 19.8 (7.9)

V. DRUG INTERACTIONS:

A. Digoxin: Study 108566/023 examined the effects of steady state eprosartan (200 mg twice
daily for 7 days) on single dose of digoxin capsule (0.6 mg Lanoxicaps on Day 4). The data
obtained from the study showed that co-administration of digoxin with eprosartan did not
affect the AUC and the Cmax of digoxin but resulted in an increase in the terminal half life of
digoxin by about 7 hours (from 39.8 houfs to 46.9 hours).

B. Warfarin: In Study 108566/027, the effect of eprosartan on the anticoagulant activity of
warfarin at steady state was evaluated. The results obtained from the study showed that co-
administration of warfarin with eprosartan was statistically equivalent to coadministration of
warfarin with placebo on the anticoagulant activity of warfarin (as measured by the
international normalized ratio). There is therefore no apparent pharmacodynamic interaction
between eprosartan and warfarin with regard to anticoagulant effect of warfarin but there is no
data available to rule out a pharmacokinetic interaction.

C. Glyburide: In Study 108566/028 the effect of concomitant administration of eprosartan and

10



glyburide on the 24-hour plasma glucose profiles in diabetic patients was studied. The results
obtained from the study showed that eprosartan taken concomitantly with glyburide for a
period of one week had no effect on the mean 24-hour glucose concentrations in diabetic
patients stabilized on glyburide therapy but there is no data available to rule out a
pharmacokinetic interaction.

D. Ranitidine: The effect of multiple oral doses of ranitidine on the pharmacokinetics of a
single oral dose of eprosartan was investigated in Study 108566/029.The results obtained from
the studysshow that co-administration of 400 mg eprosartan with 150 mg ranitidine Teads to a
decrease of 11% in Cmax, 7% in AUC and about 13% in CLr and amount of eprosartan
excreted in urine indicating that increased gastric pH due to ranitidine administration does not
significantly affect the rate and extent of absorption of eprosartan.

E. Eluconazole: Study 108566/094 examined the effects of steady state fluconazole on the
pharmacokinetics of repeat oral doses of eprosartan and urine uric acid excretion. The results
obtained from the study showed that: (I) Fluconazole administration did not alter the steady-
state pharmacokinetics of eprosartan (because eprosartan is not metabolized by CYP2C9), and
(ii) Eprosartan had similar effects as placebo on urine uric acid excretion when administered as
single dose alone or repeated doses administered with or without fluconazole.

F. Ketoconazole: Study 108566/095 examined the effects of steady state ketoconazole on the
pharmacokinetics of repeat oral doses of eprosartan and urine uric acid excretion. The results
obtained from the study showed that:(T) Co-administration with ketoconazole did not affect the
steady state pharmacokinetics of eprosartan thus confirming the CYP3A is not involved in the
metabolism of eprosartan, and (ii) Eprosartan had similar effects as placebo on urine uric acid
excretion when administered as single dose alone or repeated doses administered with or
without ketoconazole. :

VL P : QARMACODYNAMIC RELATION HIP: In Study
108566/006 the following objectives were investigated: (1) assessment of the onset of .
inhibitory effect of eprosartan on angiotensin-II-induced decreases in effective renal plasma
flow (ERPF); (2) assessment of the onset.of inhibitory effect of eprosartan on angiotensin-II-
induced decreases in ERPF at 24 hours after dosing; (3) assessment of the lack of agonist
activity of eprosartan as determined by the absence of an eprosartan-induced decrease in
ERPF; (4) assessment of the dose-response profile of single oral doses of eprosartan an
eprosartan pharmacokinetics and on inhibition of angiotensin-T-induced decreases in effective
renal plasma ERPF; (5) investigation of the relationship between plasma concentrations of
cprosartan and inhibition of angiotensin-II-induced decreases in ERPF, The results obtained
from the study show that the concentration-effect relationship was not well characterized due
to insufficient number of data points resulting from limited number of subjects, short duration
of angiotensin II infusions, and small number of plasma concentration sampling points.
Eprosartan inhibited the decrease in ERPF (measured as PAH clearance) induced by exogenous
angiotensin IT in a dose-related fashion. The effect of €prosartan was maximum-at.one to two
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hours after dosing, was maintained for at least 15 hours but was absent at 24 hours after
dosing.

The relationship between plasma concentrations of eprosartan and the primary efficacy
variables in 6 clinical trials (Studies 010, 011, 013, 017, 045 and 049) was examined
graphically. There were no obvious relationships between eprosartan concentrations in
responders compared to non-responders.

VII. POPULATION PHARMACOKINETICS: The population pharmacokinetics of eprosartan
in hypertensive patients were evaluated in five studies following once daily (Study 045) and
twice daily (Studies 010, 011, 013, and 017) administration of eprosartan. A one-compartment
model with first order absorption and first order elimination best described the data. The
population pharmacokinetics of eprosartan were not influenced by weight, race, gender or
severity of hypertension at baseline. The population mean oral clearance (CL/F) was about 50
L/h (similar to value obtained in healthy males) and was shown to be a linear function of age
with CL/F decreasing 0.62 L/h for every year increase. The population mean estimate for the
steady-state volume of distribution (Vss/F) was about 300 L which was 4-fold greater than the
value in healthy volunteers. This could be a result of an inability to obtain an accurate estimate
of the absorption rate constant (Ka) due to the study design and therefore the need to use a
fixed values of Ka for the analysis.

VII. FORMUL ATION: The three tablet formulations to be marketed 300 and 400 mg)
are compositionally proportional. Their compositions are shown in Table 1 (Attached).

IX. DISSOLUTION: The proposed dissolution method of o

XI. PLASMA PROTEIN BINDING: Plasma protein binding of eprosartan was extensive but
varied between species (% free fraction in rat, dog and human were 1.9, 11.1, and 1.6%
respectively at 10 ug(acid)/ml). The free fraction in all species remained approximately linear
up to 10 ug(acid)/ml but increased in a non-linear fraction above at concentrations above 100
ug(acid)/mi.

XII. BLOOD/PLASMA PARTITIONING: The blood/plasma ratio for eprosartan remained
constant for all three species and was approximately 0.54 in rat and dog blood (0.01 - 1000
#g(acid)/ml) and approximately 0.62 in human blood (0.01 - 100 pg(acid)/ml) thus suggesting
little association with blood cells. : S :

XM, PEDIATRIC POPULATION: The pharmacokinetics of eprosartan has notzbéen .
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described in the pediatric population.

XIV. LABELING: The clinical pharmacology section of the labeling is deficient and the firm
has been advised to modify it accordingly (see comments below).

XV. INFLUENCE OF RACE: The population pharmacokinetics of eprosartan were not
influenced by race (see population pharmacokinetics above).

L

GENERAL COMMENTS TO THE MEDICAL OFFICER:
FORMULATIONS AND BIOINEQUIVALENCE

The sponsor has not demonstrated bioequivalence between the clinical trial tahlet formulations
and the to-be-marketed tablet formulations. This was surprising since the number of subjects in
the studies is high and the formulations are compositionally proportional. Although this lack of
equivalence may appear less critical for a drug that will be individually titrated and a wide
dose range is considered safe, it is more of an issue if, for example, 2x200 mg tablets is
switched with 1x400 mg tablet. The firm has been requested to explain the discrepancy in the
formulations/in vivo performance. It is very likely that there are some process differences
between the formulations (for example, particle size, compression force). .

DOSAGE ADJUSTMENT IN SPECIAL POPULATIONS (ELDERLY AND SEVERE
RENAL IMPAIRMENT)

The plasma levels of eprosartan in elderly males is approximately double the levels in young
males (although population pharmacokinetics analysis did not show age to be an important co-
variate) while the plasma levels in severely renally impaired patients there is a 3-fold increase
and in hemodialysis patients a 4-fold increase (in AUC) when compared to healthy volunteers.
The pharmacokinetics of eprosartan in hemodialysis patients were highly variable compared to
healthy volunteers. There is no established plasma concentration-effect relationship for
eprosartan. It is therefore difficult to recommend a dosage adjustment based on the available
pharmacokinetic data. However, it could be recommended that these population of patients
should be started on lower doses and titrated up as needed based on response.

LABELING - FOOD EFFECT

Because of the pronounced food effect observed from the direct compression tablets used for
Phase I/II studies, all the efficacy trials and the bioequivalence trials were done under fed
conditions. There was no food effect on the commercial formulations (20% increase in AUC ).
Since the clinical trials were done with food, should the label be restrictive with respect to
administration with food? '

-
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COMMENTS TO BE SENT TO THE FIRM:

FORMULATIONS: Although the formulations are exactly compositionally proportional it is
difficult to understand why they are absorbed to different extent. Is there a particle size or
other formulation factors different between the clinical formulations and the commercial
formulations? Please, provide in vitro dissolution data for these lots in three different media
(see below) and different RPMs (50 and 75).

FOOD EFFECT STUDY; The components of the

tablets were similar, however, there was a large difference in the magnitude and direction of
food effect. The sponsor should explain this, :

DISSOLUTION METHOD: The solubility of eprosartan drug substance is

LABELING COMMENTS:

The following subsections of the Clinical Pharmacology section of the labeling should be
edited as shown below:

General
The statement on food effect should read “Administration of eprosartan with a high fat meal
causes an increase in AUC (20%) and delays absorption”,

Hepatic Insufficiency

The first statement should read posartan AUC (but Cmax) increased, on average,
approximately 60% in a study of hepatically impaired men compared to healthy men who each
received a single 100 mg oral dose of eprosartan”.

Emmanuel O. Fadiran, Ph.D.
Division of Pharmaceutical Evaluation I
S
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METABOLIC PROFILING
STUDY 108566/ 020 VOLUME: 1.059 PAGES: | - 301

INVESTIGATOR AND LOCATION: 7J. UPWARD, M.D.

SMITHKLINE BEECHAM PHARMACEUTICALS
CLINICAL PHARMACOLOGY UNIT, UK.

STUDY DATE: April 12 - May 11, 1994,

OBJECTIVES: (1) To investigate the disposition and routes of elimination of eprosatan following
single intravenous and oral administration to human subjects, (2) To quantify and structurally
characterize the major compound-related components in human plasma and excreta (urine and

metabolites.

FORMULATIONS: Eprosartan batch M94040 and "C-eprosartan batch M94041.

STUDY DESIGN:

A randomized, open, two-period cross-over study in 3 healthy volunteers with a washout period
of 28 days. ““C-eprosartan was administered in the first and second periods either as a single 100
mg oral dose (68.5 - 69.4 #Ci) or as a single 30 minute intravenous infusion of 20 mg dose (69.2
- 70.3 uCi). Blood samples (10 ml) were collected at 0 (predose), 0.5, 1, 1.5,2,3,4,6,s8, 10,
12, 18, 24, 32, and 48 hours after oral dose; and at 0, 0.25, 0.5,0.75, 1, 1.25,15, 2, 3, 4, 6,
8, 10, 12, 18, 24, 32, and 48 hours after the start of the infusion. Three additional 20 ml samples
were taken during the first 6 hours postdose for metabolite assessment. Urine samples were
collected predose (-24-0 hour) and at 0-6, 6-12, 12-24, and each subsequent 24 hour up to 5 days
after each dose. Feces were collected over an approximately 24 hour period prior to dosing and
over approximately 24 hour periods up to a maximum of 8 days after each dose.

ASSAYS:
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RESULTS: Tables 1- 7 summarise the data obtained from the study.

Table |
L Y
* Mean (SD] pharmacokinetic parameter values for eprosartan and for total radioactivity :
Intravepous Oral
Parameter Eprosartan Radlolabel Eprosartan Radiolabel _
(20 mg) (20 mp) (100 mp) (100 mp)
Cmax? 2020 2190 61 784
(og/ml) {319) 1257) [271) 32
Tmax P 0.50 0.50 125 125
(b) (0.50-0.52) (0.5-0.5) (1.00 - 1.50) (1.0-15)
AUC(0-inf)* 2230 2470 2030, 2680
(ngh/ml) {421} {403} [1120) [1970)
TIR 2.59 2.53 405 459
(b) (0.64) [047) 10.77) {242]
F . . 142 N
(%) (819) ~ -
8 Units for radioactivity ng equivalents eprosartan/ml. B Median (range) Tmax

Table 2

Plasma clearance (CL) and steady state volume of distribution (Vss)
for eprosartan following a single intravenous infusion (20 mg)
over 0.5 hour of [‘4C)cprosarun to healthy male subjects

Subject [« Vss
! Q@n) w
1
2
3
= 4
No. 3 3
Mean 9.2 17
Median 33 14.7
SD 23 69
Min.
Max.

ND - no dose adminisiered

[9
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Table 3 Table 4 B E S W
Excretion of radioactivity (expressed as percent of dose) Excretion of radioactivity (expressed as percent of dose)
following a single intravenous infusion of 20 mg of { 14C}eprosartan following a single oral dose of 100 mg of [14Cleprosartan
10 three male subjects to four male subjects
Sample Time Subiectt Mean | +.-SD. Sample Time Subject Mean | +.$D
oo |y | _2 | 4 Gom) | 1 ! 2 | 3 1 « ]
Urine 06 Urine 06
612 612
12-4 124
2448 U4
43.72 4372
72-9%6 T2-96
98120 TR WY - ?120 L T '
Tolinuwrine | @120 | 3634 3399 4114 | nm 3.82 |_Total in arine | 0120 5.86 l| 61 | 112 | 414 121 344
o Facces 0-24 Facces 0-24
2448 2448
48-72 - 4872
296 29
96-120 96-120
120-144 120-144
144-163 144-168
16812 | . 168192 |
Towlin faeces | 0-192 | 61.80 65.32 5717 | 61.44 409 Total in faeces | 0192 91.79 90.47 8580 | 9352 90.40 33
Total recovery 0-192 98.14 98.91 98.31 98.46 0.41 Total recov 0-192 97.65 97.20 91.92 97.66 97.61 0.30
<LlQ less than the Jower Limit of quantification 41Q lses&zl';ﬂ:.malhnhorqmdﬁuﬁcn
; i - ; . ubject 1, 0-24 b faccal sample small. Combined wi
t Subject 3 was withdrawn from the stody prior 1o the intravenous dase lhebjzi-;ah Lot ”umgl :‘mwhc‘;ﬁ:‘“ with
. Subject 1, 0-24 b faccal sample was very small and was combined NS 00 sample collected
with the 2448 b collection to provide & pooled 048 b sample
NS 00 sample collected
Table S
Table &

Radiomenabolite Quantification of Pooled 0-12 Hour Urine from Human Subjects

Following Single Intravenous (20 mg) Administration of [ 14C)Eprosartan
expressed as percent of total urinary radioactivity and as
(percent of total administered dose)

Mewbolite

Subject  Subject Subject Subject | Mean
1 2 3 4
HUI (25.8) * 189
(6.8)
Eprosartas (26.5)* 9.7
(28.8)
Total 99.6 98.2 ND 98.0 98.6
(354)  (32.0) (39.4) | (35.6)
Towl % of administered | (35.6) (327) ND  (40.3) | (36.2)
dose in 0-12 b urine
Extraction efficiency (%) | 100.3 104.2 ND 101.8 102.1
Column recovery (%) 98.3 109.6 ND B4.3 914

r
—

Radiometabolite Quantification of Pooled 0-12 Hour Urine from Human Subjects

Following Single Oral (100 mg) Administration of [ 14C)Eprosartan
expressed as percent of total urinary radioactivity and as
(percent of toral administered dose)

Metabolite Subject Subject Subject Subject { Mean
1 2 3 4
HU1 (25.8) * 18.7
(1.2)
Eprosartan (26.5)* 80.5
(5.1)
Tota) 983 998 988 999 | 992
(5.1) (5.6) (10.5) (3.7) (6.2)
Total % of administered (5.2) (3.6) (10.6) (3.7) (6.3)
dose in 0-12 h urine _
Extraction efficiency (%) | 969 100.3 104.3 96.3 99.5
Column recovery (%) 103.0 97.8 105.0 104.6 102.6

%

£
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Table 7/

Minimum absorption of drug-related material
calculated from the urinary excretion of radioactivity

Subject 1 Subject 2 Subject 4 Mean

» Percent of dose in -
urine after oral dose

Percent of dose in
urine after iv dose

Minimum absorption
of drug-related
material ' J

Subject 3 was not dosed intravenously

CONCLUSIONS: The results obtained from the study show that: :
1. Following intravenous administration, the concentrations of eprosartan declined bi-
exponentially with a terminal Ty, of 2.5 hours, the systemic clearance is low (9.2 V/h) and the

(F=15% at 100 mg oral dose).

2. Following oral administration, the peak plasma concentration of eprosartan occurred between
1-1.5 hours and declined bi-exponentially with a terminal Ty, of about 4 hours.

3. Following both intravenous and oral administration, the major route of excretion was via the
feces (61% and 90% of the dose respectively) while urinary excretion accounted for 37% and 7%
giving total recoveries of radioactivity of 98% of dose by both routes (Tables 3 & 4). The
minimum absorption of the drug following oral administration is about 15% (Table D.

4. Eprosartan was the only drug-related compound found in the plasma and in the feces.
Approximately 20% of the radioactivity excreted in the urine was an acyl glucuronide of
€prosartan, with the remaining 80% being unchanged cprosartan (Tables 5 & 6). Acyl
glucuronidation was therefore the only metabolic pathway found.

Z 1



SINGLE DOSE PHARMACOKINETICS
STUDY 108566/ 003 VOLUME: 1.051 PAGES: 1 - 381

INVESTIGATOR AND LOCATION:  BERNARD ILSON » M.D.

SMITHKLINE BEECHAM CLIN. RES. UNIT
PHILADELPHIA, USA.

STUDY DATE: June 3 to October 5 , 1992,

OBJECTIVES: The primary objective was to evaluate the single dose safety and tolerability of
oral eprosartan (SK&F 108566) over the dosage range of 1 to 500 mg. The seconadry objective
was to provide preliminary pharmacokinetic data for oral eprosartan in humans.

FORMULATIONS:

Eprosartan oral solution (5 mg/ml) batch # U-92010
Eprosartan 10 mg tablet batch # U-92054
Eprosartan 50 mg tablet batch # U-92055

STUDY DESIGN:

A randomized, single blind, placebo controlled, oral dose-rising study in 18 healthy volunteers.
Each subject participated in one to four sessions separated by at least one week.At each study
session, subjects received (30 minutes infusion) randomly allocated placebo or one of the
following oral doses of eprosartan solution: 1, 3, 10, 50, 100, or 200 mg; or 30, 50, 100, 200
and 350 mg eprosartan tablet. Blood samples (5 ml) were collected at 0 (predose), 0.5, 1, 1.5,
2,3,4,6, 8,10, 12, and 24 hours following administration of study medication. Plasma samples
were stored at -20°C until assayed for eprosartan.

DATA ANALYSIS: AUC, Cmax, Tmax, and t,,, were calculated,

RESULTS: Tables 1 and 2 summarise the pharmacokinetic data obtained from the study while
Figure 1 shows the plasma concentration-time profiles for subjects who received 200 mg oral
solution and Figure 2 shows the plasma concentration-time profiles for subjects who received
350 mg oral tablet.

D
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Table 1. Mean (SD) Parameter Values for Eprosartan Following Administration of Oral Solution

to Healthy Voluntsers

PARAMETER DOSE (MG)
10=6) |3(n=4) |10 (=5 30 m=4) |50 (n=4) 10 @=7) | 200 =g,
Cmax (ng/mi) 2O 4502 (10037 |396 (258) | 579 204) | 979 (459 3040
(1111)
AUCqo (ng*/ml) |66 (26) |04 @2) 254 (135) | 1092 (368) [ 1399 (657) | 2502 (1258) | 707,
(3253)
AUCq,, (ng*ml) | NC NC NC 1164 (a11) | 1511 (754) | 2634 (1317) | 7174
(3272
Tin (h) NC NC NC 3.32(L.0) [3.1(13) 380 490
Toe () 1.400.4) | 1.6 (1.0) | 1.4 04 1305 |130.3 1003) 1o

NC = Not Calculated; insufficient number of measurable plasma concentrations to estimate this
parameter,

Table 2. Mean (SD) Parameter Valyes for Eprosartan Following a Single Oral Dose of the Tablet
Formulation to Healthy Volunteers

PARAMETER DOSE (MG)
30 (n=2) 50 (n=4) 100 @1=6) 200 (n=6) |as0 (n=3)
Cmax (ng/mI) 437 (86) 458 (288) 1007 466) | 1118 (s525) 1317 (454)

AUCq, (ng*/ml) | 1230 (164) 1000 (443) 2354 (1246) | 3950 (2295) | 5880 {1620)

AUCq ., (ng*/ml) | 1308 (146) 1048 (471) 2493 (1313) | 4087 (2301) | 5986 (1589)

Ty, (h) 3.3 ) 2.6 (0.7) 3.8(1.9) 4.5 (2.5) 5.5(1.3)
T (h) 1507 1.3 (0.5) 1.1 (0.5) 1308 [22(1¢
Flgurs ¥ Figure 2
2200 MG onPallA gg;scg: mm ?O:‘M“lﬂgfz “mf‘r‘svm""“"‘s 7 A250 MG ORAL oos% OF THE :;g;smms?o‘&%ﬁmmms

=D— Subject 338
—C— Subject 360
=== Subject 372
——ee Subject 331
e Subject 532
= Subject 337

—C— Subject 532
—Cmm= Subject S34
~enfre- Subject 337

Ll RN Fowepser3r0080n

D
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CONCLUSIONS: The results obtained from the study show that:
1) Following-administration of 1 to 200 mg oral solution of eprosartan (Table 1)
(1) Eprosartan was rapidly absorbed with Tmax ranging from 1.0 to 1.6 hours.

(i) C,, increased in an approximately dose-proportional manner while AUC increased
with dose but not in a proportional manner.

L

(iiii) Terminal T,,, ranged from 3.3 to 4.9 hours for the 30 to 200 mg dose range.

(2) Following administration of 30 to 350 mg oral dose of the tablet formulation of eprosartan
(Table 2): -

(i) Eprosartan was rapidly absorbed with Tmax ranging from 1.1 to 2.2 hours.

(i) AUC increased with dose but not in a proportional manner while Cmax increased
with dose up to 100 mg but there was no appreciable increase with dose thereafter.

(iiii) Terminal T,, ranged from 2.6 to 5.5 hour.

(3). The relative bioavailability (tablet/solution) based on AUC, ., for the 50, 100 and 200 mg
doses are 69%, 95% and 57% respectively (Tables 1 &2).

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL
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SINGLE DOSE PHARMA COKINETICS
STUDY 108566/ 004 VOLUME: 1.052 PAGES: 1- 126

INVESTIGATOR AND LOCATION: BERNARD ILSON, M.D.

SMITHKLINE BEECHAM CLIN. RES. UNIT
PHILADELPHIA, USA.

STUDY DATE: June 17 to August 14, 1992.

OBJECTIVES: The primary objective was to evaluate the single dose safety and tolerability of
intravenous eprosartan (SK&F 108566) over the dosage range of 0.1 to 50 mg. The seconadry
objective was to provide preliminary pharmacokinetic data for intravenous eprosartan in humans.

FORMULATIONS: Eprosartan intravenous injection (5 mg/ml in 10 ml ampoules) batch
U-92010.

STUDY DESIGN:

A randomized, single blind, placebo controlled, intravenous dose-rising study in 12 healthy
volunteers. Each subject participated in one to four sessions separated by at least one week. At
cach study session, subjects received (30 minutes infusion) randomly allocated placebo (0.9%
sodium chloride injection) or one of the following intravenous doses of eprosartan: 0.1, 0.3, 1,
3, 5, 10, and 20 mg (maximum dose was limited to 20 mg). Blood samples (5 ml) were collected
at 0 (predose), 0.75, 1, 1.25, 1.5,2,3,4,6, 8, 10, 12, and 24 hours following the start of the
infusion of study medication. Plasma samples were stored at -20°C until assayed for eprosartan.

-

DATA ANALYSIS: AUC, Cmax, Tmax, t,,, Vdss, and CL, were calculated.

RESULTS: Table 1 summarises the pharmacokinetic data obtained from the study while Figure
1 shows the plasma concentration-time profiles for subjects who received the highest dose (20
mg).

N
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Table 1. Mean (SD)

BEST POSSIBLE COF -

Parameter Values for Eprosartan Following a 30 Minute Infusion to Healthy

Volunteers

PARAMETER DOSE (MG) / N=4 SURJECTS
a 01 o3 |1 3 5 10 20

Cmax (ng/mi) NC 13910 [1965) (3321 |[s556(159) | 1313 345) | 2087 734 |
AUCwo mg*vm) INC_INC  [110¢47) |45 216) | 505 (224) | 1573 (538) | 2249 (395
AUCew (mg™h/ml) |NC _|NC  [13146) |499 238) | 629 @18) | 1602 (531) | 2491 (901
Ty, () NC_INC 11205 (2209 [180.6 |2104 |29 ©.3)
«CL (ml/min) NC [NC |Nc 460 14768 (11263 150 (61
V.. @) NC |[NC |NC 12502 [14@2 |12@2 [15306

NC = Not Calculated; insufficient number of measu
parameter,

CONCLUSIONS: The results o
administration of 1 to 20 mg dose

Melsa3in XO0mA>RyZMAZON

Figure §

PLASMA CONCENTRATIONS OF SK&F 100568 FOLLOWING A 30-MINUTE
INTRAVENOUS INFUSION OF A 20 MG DOSE TO HEALTHY VOLUNTEERS

—O— Subject 420
= Subject 423
~etro- Subject 424
~+ 8o Subject 428

TIME (Hours)

btained from the study show that fo
range.of eprosartan (Table 1):

rable plasma concentrations to estimate this

llowing intravenous

(i) AUC and Cuax increased in an approximately dose-proportional manner,

(ii) Terminal T,,, ranged from 1.2 to 2.2 hours.

(ili) Plasma clearance ranged from 114 to 150 m/mi

ranged from 12.5 to 15.3 liters for the 3 to 20 mg dose range.

o

while volume of distribution at steady state



DOSE PROPORTIONALITY STUDY
STUDY 108566/ 008 VOLUME: 1.055 PAGES: 178 - 39]

INVESTIGATOR AND LOCATION: BERNARD ILSON, M.D.
SMITHKLINE BEECHAM CLIN. RES, UNIT
PHILADELPHIA, USA.

STUDY DATE: January 19 to March 28, 1995,

OBJECTIVES: (1) To assess the dose proportionality and tolerability of the final commercial
formulation of eprosartan in single oral doses of 100, 200, 400 and 800 mg, (2) To assess the
safety and tolerability of single oral doses of the final commercial formulation of eprosartan.

FORMULATIONS:
Eprosartan 100 mg tablet, Lot number U-94191 (Formula AF)
Eprosartan 200 mg tablet, Lot number U-94190 (Formula AF)

STUDY DESIGN:

An open-label, randomized, four-period, period balanced for dose and first-order carryover,
crossover study in 23 healthy male volunteers and a washout period of at least 3 days.Each subject
received 100 mg, 200 mg, 400 mg (2x200 mg) and 800 mg (4x200 mg) single oral doses of
eprosartan following a standard breakfast. Blood samples (5 ml) were collected at 0 (predose),
0.5, 1, 1.5,2,2.5, 3, 4, 6, 8, 10, 12, 16, 20, and 24 hours following administration of study
medication. Plasma samples were stored at -20°C until assayed for eprosartan.

DATA ANALYSIS: AUC, Cmax, Tmax were calculated.

RESULTS: Table 1 summarises the pharmacokinetic data obtained from the study while Figures
1-4 show the plasma concentration-time profiles for different doses of eprosartan.
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Table 1. Mean (SD) Parameter Values for Eprosartan Following Oral Administration ¢

Healthy Volunteer

PARAMETER DOSE (MG)
100 200 400 800
Cmax (ng/ml) 439 (234) 702 (255) 1273 (577) 1857 (736)
Cmax/Dose (ng/mlV/mg) 4.39 (2.34) 3.51 (1.27) 3.18(1.44) | 2.32 (0.92)
AUCq; (ng*h/ml) 1400 (637) | 2620 (1046) | 4887 (2525) | 7855 (2782)
AUCq /Dose (ng*h/ml/mg) | 14.0 6.37) 13.1 (5.23) 12.22 (6.31) | 9.82 (3.48)
Tmax (h) 2.85 (0.75) 2.92 (0.69) 3.15(0.85) | 2.88 0.79)
Figure 3 Figure 2

Plasma SK&F 108566 Concentratons Following Single Oral
100 mg Dose Administration o Healthy Male Subjects

=47 100304 (mg/mu)
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Figure. 3

Plasma SK&F 108566 Concentrations Following Single Ora}
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SINGLE / MULTIPLE DOSE PHARMACOKINETICS STUDY
STUDY 108566/ 009 VOLUMES: 1.056 - 1.057

INVESTIGATOR AND LOCATION:

STUDY DATE: October 19, 1992 - March 8, 1993,

essential hypertension.

FORMULATIONS:
Eprosartan 50 mg tablets Lot No. U-92055 and matching placebo tablets Lot No. U-92053.

STUDY DESIGN:

A randomized, double-blind, placebo-controlled, repeated oral dose, dose-rising, two period,
period-balanced crossover study in 32 mild to moderate hypertensive patients with a washout
period of at least 6 days. Following a washout period of at least two weeks, four active dose
levels of eprosartan (50, 100, and 350 mg/day and 150 every 12 hours) were studied in four
groups (n=8) of patients. During each of the two study periods, patients received seven days of
therapy with placebo or one of the active dose levels of eprosartan. Blood samples (5 ml) were
collected at 0 (predose), 0.25,0.5,0.75, 1, 1.5, 2,3,4,6, 8, 10, 12, 18 and 24 hours following

the first (Day 1) and the Jast (Day 7) dose. Plasma samples were stored at -20°C until assayed for
eprosartan.

DATA ANALYSIS: AUC, Cmax, Tmax, Accumulation Ratio and t,, were calculated.
RESULTS: Tables 1 summarises the pharmacokinetic data obtained from the study while

Figures 1-4 show the mean plasma concentration-time profiles following the administration of 50,
100 and 350 mg per day and 150 mg every 12 hours of eprosartan to the patients.

219
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Table 1. Mean (SD) Pa
Hypertensive Patients

rameter Values for Eprosartan Following Oral Administration to

ADMINISTRATION OF 50 mg DAILY

Dl ."
;o
Lo Y

r3Nes

PARAMETER 50 MG 100 MG 350 MG 150 MG’
SD | MD SD MD SD MD [ sD | MD
Cmax (ng/ml) | 968 673 1406 1480 | 2276 | 1818 | 1647 | 1635
(84) | 675 | (526 @67 | @52 | (763) | (666) (710)
AUCq, 3359 | 2770 5287 1 5768 | 10133 | 8067 | 649 6340°
b (ng*h/ml) Q421) | 783) | (2643) @792) | (5253) | (2936 (3192) | (2818)
5)
AUCqp, 3442 | 2923 5477 | 6284 | 10486 | 8184 6422 | ND
(ng*h/ml) 425) | 2766) | (657) (015) | (5418) | (3169 G171
8)
Tau () ° L75 | 1.84 1.69 1.38 1.91 197 | 1.22 | 181
o ©0.92) | (0.83) | (0.65) ©42) | 098 |07 0.41) | (1.19)
Ty, (b) 4.09 | 574 7.54 9.60 6.77 776 | 792 | ND
2.78) | 3.51) | (5.04) G | 622 | 1.40 | 3.09)
Accumulation 0.95 (0.68) 1.16 (0.61) 0.88 (0.38) 1.06 (0.30)
Ratio
‘150 MG Every 12 hours
‘AUC(0-12) _
ND= Not Determined
SD = Single Dose
MD = Multiple Dose
. Figure
Figure MEAN PLASMA CONCENTR ATION VS. TIME PROFILES
MEAN PLASMA CONCENTRATION VS, TIME PROFILES FOR SK&F 108566 AFTER SINGLE AND REPEAT DOSE
FOR SK&F 108566 AFTER SINGLE AND REPEAT DOSE. ADMINISTRATION OF 1 ILY

—0— Single dese
mgm Repoot gose
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Figure
MEAN PLASMA CONCENl%RATION VS. TIME PROFILES

Figure -
. PLASMA CONCENTRATION VS. TIME
FOR SK&F 108566 AFTER SINGLE AND REPEAT DOSE- MEAN . PROFILES
LY FOR SK&F 108566 AFTER SINGLE AND
ADMINISTRATION OF 350 mg DAI ADMINISTRATION OF 150 EVERY TW{}E\’,’E ?I%II)J%E

A ]

L

— Single sOze
g Ropset sose

r3Nes

G Sinrgle dove
g Repaat sose

r3\as

T 0 [ ™ 3.
Y 13 ) e = i

Sours
Mours Men—quentifabie veluss ware nat &

- cluded in e cocwation of reen aare:
8000 sampiss were ebteinss e 12 revr pent—dome for repeel dosing

Nen=guantfisble velums wers Not Inciuesd in the ceiculatien of meon oots

CONCLUSIONS: The results obtained from the study show that :

(1) Mean Cmax and AUC values increased but in a less than dose proportional manner over the
50 to 350 mg dose range after single and multiple dose administration

(2) Mean T1/2 ranged from 4.1 to 9.6 hours

(3) Mean Tmax ranged from 1.4 to 2.0 hours

(4) Mean accumulation ratio ranged from 0.88 to 1.16 over the dose range.



SINGLE / MULTIPLE DOSE PHARMACOKINETICS STUDY
STUDY 108566/ 048 VOLUMES: 1.068 - 1.069

INVESTIGATOR AND LOCATION:

STUDY DATE: June 6 to September 27, 1994,

OBJEGTIVE: (1) To evaluate the safety and tolerability of eprosartan administered orally in
repeated single daily doses for one week in patients with mild to moderate essential hypertension:
(2) To obtain pharmacokinetic data on single and repeated dose administration of eprosartan in
patients with mild to moderate essential hypertension; (3) To evaluate the short term (one week)
effect of eprosartan on blood pressure and pulse rate in patients with mild to moderate essential
hypertension; and (4) To describe the effect of eprosartan on urine uric acid excretion.

FORMULATIONS:
Eprosartan 100 mg coated tablets Batch # U-93235 and matching placebo tablets Batch # U-94031.

STUDY DESIGN:

A randomized, double-blind, placebo-controlled, repeated oral dose, dose-rising, two period,
period-balanced crossover study in 24 mild to moderate hypertensive patients with a washout
period of at least 6 days. Following a washout period of up to six weeks, three active dose levels
of eprosartan (600, 800, and 1200 mg/day) were studied in three groups (n=8) of patients. During
each of the two study periods, patients received seven days of therapy with placebo or one of the
active dose levels of eprosartan. Blood samples (5 ml) were collected at 0 (predose), 0.25, 0.5,
0.75,1, 15,2, 3,4, 6, 8, 10, 12, 18 and 24 hours following the first (Day 1) and the last
(Day 7) dose. Plasma samples were stored at -20°C until assayed for eprosartan.

DATA ANALYSIS: AUC, Cmax, Tmax, Accumulation Ratio and Y, Were calculated.
RESULTS: Tables 1 summarises the pharmacokinetic data obtained from the study while

Figures 1-3 show the mean plasma concentration-time profiles following the administration of
600, 800 and 1200 mg eprosartan to the patients.
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Table 1. Mean )

'BEST POSSIBLE COPY

D) Parameter Valyes for Eprosartan Following Oral Administration to
Hy_pertensive Patients

PARAMETER 600 MG 800 MG 1200 MG
SD MD SD MD SD MD
Cmax (ng/ml) 1622 (802) | 1608 (726) | 2081 (937) | 2103 (1502) { 2785 (1012) | 2961 (1432)
AUCq, 7829 9731 9639 (5476) | 9521 (4975) 14642 19125
(ng*h/ml) 4477 (4381 (6838) (8632)
AUCq,y 7895 10786 10520 10443 16310 22423
(ng*h/ml) (4507) (4963) o (4818) (8141) (10749)
Toaar () 2.5 (1.9) 2.6 (1.8) 2.9 (0.6) 1.9 (1.1) 2.1(L.7) 2.7(1.6)
Ty (0) 11.50.00 | 9.03.1) | 79 C.7 | 86@.2) | 104 6.6 12.2 (6.6)
Accumulation 1.18 (0.45) 0.95 (0.52) 1.28 (0.69)
Ratio |
SD = Single Dose
MD = Multiple Dose
Figure . Meag Plasma Concentrah‘an-'nme Profiles

Multiple Dose Administratlo
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CONCLUSIONS: The results obtained from the study show that :
(1) Mean Cmax and AUC values increased in an approximately dose proportional manner over

the 600 to 1200 mg dose range after single and multiple dose administration (except multiple dose
of 800 mg)

(2) Mean T1/2 ranged from 8 to 12 hours
(3) Mean Tmax ranged from 1.9 to 2.9 hours
(4) Mean accumulation ratio ranged from 0.85 to 1.28 over the dose range,

APPEARS THIS WAy
ON ORIGINAL

APDEARS THIS WAY

AELE B
A SDIOTRIES



BIOAVAILABILITY / BIOEQUIVALENCE STUDY
STUDY 108566/ 005 VOLUME: 1.052 PAGES: 127 - 367
INVESTIGATOR AND LOCATION:

STUDY DATE: March 8 to May 3, 1995,

OBJEGTIVES: (1) To estimate the difference between the pharmacokinetics of single oral doses
of the final commercial formulation for eprosartan following a standard high fat meal and under
fasting conditions in healthy male volunteers, (2) To estimate the absolute bioavailability of the
final commercial formulation for eprosartan following administration of an immediate release
tablet compared to an intravenous infusion, (3) To evaluate the safety and tolerability of the
intravenous and oral eprosartan.

FORMULATIONS:
Eprosartan 100 mg tablet, Lot # U-94191
Eprosartan injection, 10 ml ampule (5 mg/ml), Lot # U-92078

STUDY DESIGN:
A randomized, open label, three period, period balanced, crossover study in 18 healthy male
volunteers with washout period of 3 days. Each subject received the three treatments in
randomized fashion: Treatment A - 300 mg (3 x 100) eprosartan orally under fasting condition,
- Treatment B - 300 mg (3 x 100) eprosartan orally following a standard high fat meal and
Treatment C - 20 mg eprosartan intravenously under fasting condition (administered as a 30
minutes infusion in 50 m1 0.9% sodium chloride). Blood samples (5 ml) were collected following
oral dosing at 0 (predose), 0.5, 1,15,2,25,3, 4,6, 8, 10,.12, 16, 20, and 24 hours following
administration of study medication, following intravenous dosing at O (predose), 0.25, 0.5
(immediately after termination of infusion), 0.75, 1, 1.25, 1.5, 2,25,3,4,6,8, 10, 12, 16, 20,
and 24 hours following the start of the infusion. Plasma samples were stored at -20°C until assayed
for eprosartan.
The meal consisted of 2 €ggs cooked in butter, 2 strips of bacon, 2 pieces of toast, 2 teaspoons
(10 g) of butter, 4 ounces (113 g) of hash brown potatoes, and 8 ounces (240 ml) of whole milk
(equivalent to 1020 calories consisting of 58 g carbohydrate, 33 g protein and 58-75 g fat).
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DATA ANALYSIS: AUC, Cmax, Tmax, CL, VD, and t,,, were calculated.

RESULTS: Tables 1 summarises the pharmacokinetic data obtained from the study while
Figure 1 shows the mean plasma concentration-time profiles following the three treatments

Table 1. Mean (SD) Parameter Values for Eprosartan Following Oral and Intravenous
Administration to Healthy Volunteers

PARAMETER TREATMENT A | TREATMENT B | TREATMENT C
‘ (FASTED) (FED) Iv)
Cmax (ng/ml) 1612 (720) 1205 (484) 2246 (255)
AUCgq, (ng*h/mi) 5657 (2694) 4807 (1907) 2631 (582)
AUC,., (ng*h/ml) 5750 (2716) 4950 (1884) 2671 (576)
Tz (h) 4.52 (3.05) 7.25 (4.61) 2.07 (0.63)
Tow (h) 1.62 (0.63) 2.82 (0.61) 0.50
CL (ml/min) ND ND 131.8 (36.2)
VD,, () ND ND 126 2.6)

ND = Not Determined after oral administration

Figure 1. Mean Plasma Concentration-Time Profiles of Eprosartan
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CONCLUSIONS: The results obtained from the study show that (Table 1):
(1) Administration of 300 mg eprosartan with with a high fat meal (1020 calories) results in:
(i) a decrease of 16% in the AUC,,
(ii) an decrease of 25% in the Cau
(iii) a delay of 1.2 hours in the Tmax
(iv) an increase in the terminal half life from 4.52 hours to 7.25 hours.

(2) The a!‘)solute bioavailability of 300 mg eprosartan tablet compared to 20 mg IV dose is about
14%

(3) Following intravenous administration of 20 mg dose, the concentrations of eprosartan declined
bi-exponentially with a terminal Ty, of about 2 hours, the systemic clearance is low (131.8m1/min)
and the average V,, of 12.6 L indicated that the drug (due to its polar nature and extensive protein
binding) is not widely distributed. Given the low clearance, it is likely that low absorption rather
than extensive first pass metabolism accounts for the low systemic availability.
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BIOAVAILABILITY / BIOEQUIVALENCE STUDY
STUDY 108566/ 018 VOLUME: 1.058 PAGES: 1-197

INVESTIGATOR AND LOCATION: BERNARD ILSON, M.D.

SMITHKLINE BEECHAM CLIN. RES. UNIT
PHILADELPHIA, USA.

STUDY PATE: October 19 to December 17, 1993. =

OBJECTIVE: To compare the systemic bioavailability of the original tablet formulation of
eprosartan and a newly developed immediate release tablet intended for use in clinical trials,

FORMULATIONS:

(1) Eprosartan 50 mg tablet, Lot # U-93180 (New wet granulation formulation)

(2) Eprosartan 100 mg tablet, Lot # U-93174 (New wet granulation formulation)

(3) Eprosartan 50 mg tablet, Lot # U-93008 (Original direct compression formulation)

STUDY DESIGN:

A randomized, open label, three period, period balanced, crossover study in 24 healthy male
volunteers with washout period of 1 week. Following a standard breakfast, each subject received
the three treatments in randomized fashion: Treatment A - 100 mg (2 x 50 ) eprosartan tablet
formulation 1 above, Treatment B - 100 mg (1 x 100) eprosartan tablet formulation 2 above and
Treatment C - 100 mg (1 x 100) eprosartan tablet formulation 3 above. Blood samples (5 ml) were
collected at 0 (predose), 0.5, 1, 1.5, 2,25,3,4,6, 8, 10, 12, 18, and 24 hours following
administration of study medication. Plasma samples were stored at -20°C until assayed for
eprosartan.

DATA ANALYSIS: AUC, Cmax, Tmax, and t,,, were calculated.

RESULTS: Tables 1 summarises the pharmacokinetic data obtained from the study while
Figure 1 shows the mean plasma concentration-time profiles following the three treatments
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Table 1. Mean (SD) Parameter Values for Eprosartan Following Oral Administration to
Healthy Volunteers

PARAMETER TREATMENT | TREATMENT TREATMENT 95% CI
A B C
A:C B:C

Cmax (ng/ml) 420 (177) 384 (1514) 436 (228) [80-134 73 -122
AUCg3 (ng*h/mi) 1454 (623) 1451 (566) 1417 (548) 86-127 | 84- 126
AUCq (ng*h/ml) 1464 (609) 1504 (588) 1538 (523) - -
Tin (h) 1.94 (0.89) 2.14 (0.87) 2.29 (1.293) - -
Toax (h) 3.17 (0.87) 3.22 (0.961) 3.27 (0.63) - -

TREATMENT A = New formulation (2 x 50 mg)
TREATMENT B = New formulation (1 x 100 mg)
TREATMENT C = Original formulation (2 x50 mg)

Figure 1. Mean Plasma Concentration-Time Profiles of Eprosartan

~—0— Treotment a

250 mg new lermoiation
-—Cm= Treolment B .

12100 mg new farmuiotion
-4 Teeotment €

2«30 mg Bregunst lurmytotipn

ncericolion {ng/mi}

Cor

CONCLUSIONS: The results obtained from the study showed that the biocavailability of the new
wet granulation tablet formulations of eprosartan (50 and 100 mg) used in Phase IIT studies was
similar to the original direct compression tablet formulation of eprosartan (50 mg) used in Phase
I/TI studies. However, bioequivalence between these formulations was not established because of
lack of power in the study due to the small sample size.
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BIOAVAILABILITY / BIOEQUIVALENCE STUDY
STUDY 108566/ 034 VOLUME: 1.066 PAGES: 1-276

INVESTIGATOR AND LOCATION: BERNARD ILSON, M.D.

SMITHKLINE BEECHAM CLIN. RES. UNIT
PHILADELPHIA, USA.

STUDY DATE: October 3 to December 22 1994, h

OBJECTIVES: (1) To compare the bioequivalence of the new tablet formulation, intended for
commercial release, with the old clinical trials tablet formulation of SK&F 108566.
(2) To assess the safety and tolerability of SK&F 108566 in healthy male volunteers.

FORMULATIONS:
Eprosartan 100 mg tablet, Lot # U-94068, Formula AB (Clinical Trial Formulation)
Eprosartan 200 mg tablet, Lot # U-94175 , Formula AG (New Commercial Formulation)

STUDY DESIGN:
A randomized, open label, four period, period balanced, crossover study in 32 healthy male
volunteers with washout period of 3 days. During each treatment, subjects received either 2 x 100

3,4, 6,8, 10, and 12 hours following administration of study medication. Plasma samples were
stored at -20°C until assayed for eprosartan. :

DATA ANALYSIS: AUC, Cmax, and Tmax were calculated.

RESULTS: Tables 1 summarises the pharmacokinetic data obtained from the study while
Figure 1 shows trough plasma concentrations and Figure 2 shows the mean plasma concentration-
time profiles.
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Table 1. Mean (SD)

P

4

»>-

ki
PECT POSTIRLE

Yo

Pharmacokinetic Parameter Values for Eprosartan Following Qrg]

Administration to Healthy Volunteers

PARAMETER REFERENCE TEST 90% CI
FORMULATION’ | FORMULATION

Cmax (ng/ml) 859 (352) 737 (274) 78 - 95

AUC,,, (ng*h/ml) 2981 (1339) 2655 (981) 84 -98 _

Tmax (h) 2.63 (0.51) 2.48 (0.62) -

*Mean of replicate administrations of Reference Formulation (2 x 100 mg)
"Mean of replicate administrations of Test Formulation (1 x 200 mg)

F‘. { Trough Plasms Concentrations for SK&F 108566 Following Administration
3 A of SK&F 108566 Every 12 Hours For 7 Doses to Healthy Male Volunteers
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CONCLUSIONS:
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The results obtained from the study show that the 100 mg clinical trial tablet

formulation of eprosartan is not bioequivalent to the 200 mg commercia] tablet formulation.
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NDA 20-738, TEVETEN™ (Eprosartan - SK&F 108566-J) Tablcts, SmithKline Beecham Pharmaceuticals, February 11, 199~

Statistical Report: TEVENTEN™ (Eprosartan) Tablets; Office of Clinical Pharmacology
and Biopharmaceutics NDA 20-738, SmithKline Beecham Pharmaceuticals.

OCPB reviewer: Emmanuel Fadiran
Study: 10§566/O34
Volume: 1.066 -

In this study 30 subjects were given two formulations of Eprosartan, 2 x 100mg tablets
(Reference) and 1 x 200mg tablet (Test), in a randomized, four period, four sequence cross-over
study. The outcome of interest is Cmax, which failed in the sponsor’s analysis of
bioequivalence.

Study Design and Model

The four sequences were RTTR, TRRT, RRTT, and TTRR.
The endpoint analyzed was log of Cmax of Eprosartan (logcmax).

The Model:

Let y;, be a measurement of log(Cmax) for subject J in sequence i in period £, at which time this
subject received treatment /. We allowed subject and subject-by-treatment interaction to be

random effects and sequence, period, and treatment to be fixed. We used the following statistical
model;

Yiwm=Ht ots+ y + T1+(S17j1+€ijk1

S; ~1id(0,0.2)
(57, ~iid(0,0,2)
€1 ~ 1id(0,0?)

M = mean response
a; = sequence effect
s; = subject effect
¥r = period effect

7; = treatment effect

(s7) i = subject-by-treatment effect
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NDA 20-738, TEVETEN™ (Eprosartan - SK&F 108566-J) Tablets, SmithKline Beecham Pharmaceuticals, February 11, 1997

SAS Code:

We used the following SAS code to generate a mixed model analysis:
prac mixed; -
class subj trt per seq;
model logemax=trt per seq /solution;
random trt / subject=sub; type=un;
Ismeans trt 7 ¢l pdiff alpha=.]
run; '

.
b

We also ran a General Linear Mode] statement in SAS. The following code will give similar
output to that submitted by the sponsor.
proc glm;
class subj trt per seq;
model logcmax=trt per seq subj(seq) trt*subj(seq);
random subj(seq) trt*subj(seq);
Ismeans trt/ e=trt*subj(seq) cl pdiff alpha=. I;
run;

The analyses differ in the method of estimation; Proc GLM uses a least squares estimation
method while Proc Mixed uses a likelihood-based estimation method.

Definition of Bioequivalence

Bioequivalence of the compounds is concluded if each of the confidence intervals for the ratios
(T/R) for each of the endpoints lies entirely in the interva] (0.8,1.25).

Results of Axialysis

The parameters and 90% confidence intervals for Cmax, back transformed, are given in the table -
that follows. DIFF is the estimated difference between test and reference in log scale. This was
calculated as (test - reference). SE is the standard error of the estimated difference. DDF are the
degrees of freedom used to construct the confidence interval. Alpha, setat 0.10 corresponds to a

- two-one-sided procedure at a 0.05 level of significance. ELOWER is the lower bound of the

estimated ratio of effects, EHIGHER is the upper bound.
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NDA 20-738, TEVETEN™ (Eprosartan - SK&F 108566-J) Tablets, SmithKlinc Beecham Pharmaceuticals, February 11,1997

Table: Bioequivalence Ratios Jor 1x 200mg tabler (test) versus 2 x | 00mg tablets (reference) for
Cmax.

DIFF SE DDF | ALPHA | ELOWER EDIFF | EUPPER
Proc Mixed | -0.149 0.058 | 29 0.10 0.78 0.86 0.95

ProcGLM | .0.148 0.056 |29 0.10 0.78 0.86 0.95 ~

Sponsor’s -0.148 0.057 | 29 0.10 0.78 0.86 0.95
Results

The confidence interval of T/R for Cmax is not contained within the interval (0.80,1.25). Cmax
for the 2x100mg tablets is larger than Cmax for the 1x200mg tablet. These results were
consistent with the results from the sponsor.

Conclusion

The confidence limits do not change from those of the sponsor in either of our analyses, thus the
lower limit cannot be viewed as an artifact. However, the value 0.78 is close to the nominal
lower bound (0.80).

Jéw 77 //L//m Aﬂ/u/l i / g@

Karen M. Higgins, Sc'D. Alfr§d H. Balch, Ph.D.
Staff Fellow, QMR Mathematical Statistician, QMR
February 11, 1997 Fedruary 11, 1997

Stella G. Machado
Director, QMR
February 11, 1997
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NDA 20-738, TEVETEN™ (Eprosartan - SK&F 108566-J) Tablcts, Smithkline Beecham Pharmaceuticals, February 11, 1995

HFD-860  Emmanuel Fadiran 1e 1iay
HFD-705  Stella G. Machado APE;%A(F): 3,27“‘;_&'“\'
HFD-705 QMR Chron
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BIOAVAILABILITY / BIOEQUIVALENCE STUDY
STUDY 108566/ 035 VOLUME: 1.067 PAGES: 1- 380

INVESTIGATOR AND LOCATION: BERNARD ILSON , M.D.
SMITHKLINE BEECHAM CLIN. RES. UNIT
PHILADELPHIA, USA.

STUDY DATE: August 17 to October 18, 1995. -

OBJECTIVE: To determine the bioequivalence of the new 400 mg tablet formulation, intended
for commercial release, with the old clinical trials tablet formulations of eprosartan and to assess
the safety and tolerability of eprosartan in healthy male volunteers.

FORMULATIONS:

(1) Eprosartan 400 mg tablet, Formula AJ , Lot # U-95111 (Manufactured at Crawley)

(2) Eprosartan 100 mg tablet, Formula AB, Lot # U-93235 (Cld formulation)
(3) Eprosartan 200 mg tablet, Formula AG, Lot # U-94190 (new _ 1 formulation)
STUDY DESIGN:

A randomized, open label, three period, crossover study in 61 healthy male volunteers with
washout period of 1 week. Following a standard breakfast, each subject received the three
treatments in randomized fashion: Treatment A - 400 mg (1 x 400 ) eprosartan tablet formulation
1 above, Treatment B - 400 mg (4 x 100) eprosartan tablet formulation 2 above and Treatment
C - 400 mg (2 x 200) eprosartan tablet formulation 3 above. Blood samples (5 ml) were collected
at 0 (predose), 0.5, 1, 1.5, 2, 2.5, 3, 4, 6, 8, 10, 12, 16, 20, and 24 hours following
administration of study medication. Plasma samples were stored at -20°C until assayed for
eprosartan.

DATA ANALYSIS: AUC, Cmax, Tmax, and t,, were calculated.

RESULTS: Tables 1 summarises the pharmacokinetic data obtained from the study while
Figure 1 shows the mean plasma concentration-time profiles following the three treatments
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Table 1. Mean (SD) Parameter Values for

Healthy Volunteers

BEST POSSIBLE CC™

Eprosartan Following Oral Administration to

PARAMETER TREATMENT | TREATMENT TREATMENT 90% CI
X A B c A:B A:C C:B
Cmax (ng/ml) 1200 (566) 932 (445) 1455 (581) 119-142 | 75-89 | 146-174 |
AUCq, (ng*h/ml) 4872 (2224) 4170 (1759) 5829 (2331) | 109-124 | 78-88 132-150
Toux (h) 2.78 (0.97) 3.29 (0.91) 2.86 (0.75) - - -
TREATMENT A = 1 x 400 mg tablet (Formula AJ)
TREATMENT B = 4 x 100 mg tablet (Formula AB)

TREATMENT C = 2 x 200 mg tablet (Formula AG)

NOTE: AUCg,,, was not reported.

Figure 1. Mean Plasma Concentration-Time Profiles of Eprosartan
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CONCLUSIONS: The results obtained from the study show that: (i) the 100 mg (tablet formula

AB) and the 200 mg (tablet formula AG
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BIOAVAILABILITY / BIOEQUIVALENCE STUDY
STUDY 108566/ 089 VOLUME: 1.071 PAGES: 1- 313

INVESTIGATOR AND LOCATION:

STUDY PATE: January 17 to February 12, 1996. -

OBJECTIVE: (1) To assess the bioequivalence of the new eprosartan 300 mg tablet formulation,
intended for commercial release, with the old eprosartan clinical trials tablet formulations, and
(2) To assess  the safety and tolerability of eprosartan in healthy male volunteers.

FORMULATIONS:
(1) Eprosartan 300 mg tablet, Formula AH, Lot # U-95110 (commercial formulation)
(2) Eprosartan 100 mg tablet, Formula AB, Lot # U-94068 (clinical trials formulation)

STUDY DESIGN:

A randomized, open label, two period, crossover study in 48 healthy male volunteers with
washout period of 7 days. Following a standard breakfast, each subject received the two
treatments in randomized fashion: Treatment A - 300 mg (1 x 300 ) eprosartan tablet formulation
1 above and Treatment B - 300 mg (3 x 100) eprosartan tablet formulation 2 above., Blood
samples (5 ml) were collected at 0 (predose), 0.5, 1, 1.5, 2, 25,3,4,6,8, 10, 12, 16,20, and
24 hours following administration of study medication. Plasma samples were stored at -20°C until
assayed for eprosartan.

DATA ANALYSIS: AUC, Cmax, Tmax, and t,,, were calculated.

RESULTS: Tables 1 summarises the pharmacokinetic data obtained from the study while
Figure 1 shows the mean plasma concentration-time profiles following the two treatments
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Table 1. Mean (SD)
Healthy Volunteers

BEST POSSIBLE €™

Parameter Values for Eprosartan Following Oral Administration to

PARAMETER TREATMENT A | TREATMENT B 90% CI
Cmax (ng/ml) 1280 (927) 926 (676) 111 - 155
“ AUCg, (ng*h/ml) | 4118 (2247) 3788 (3750) 102 - 129
Toux (h) 1.29 (1.22) 1.55 (0.97) -
TREATMENT A = 1 x 300 mg tablet (Formula AH)
TREATMENT B = 3 x 100 mg tablet (Formula AB)
NOTE: AUC ., was not reported.
Figure 1. Mean Plasma Concentration-Time Profiles of Eprosartan
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BIOAVAILABILITY / BIOEQUIVALENCE STUDY
STUDY 108566/ 092 VOLUME: 1.072 PAGES: I- 322

INVESTIGATOR AND LOCATION:

]
L 3

STUDY DATE: February 1 to 21, 1996.

OBJECTIVE: (1) To assess the bioequivalence of the new eprosartan 300 mg tablet formulation,
intended for commercial release, with the clinical trials tablet formulations, and (2) To assess
the safety and tolerability of eprosartan in healthy male volunteers.

FORMULATIONS:

(1) Eprosartan 300 mg tablet, Formula AH, Lot # U-95110 (commercial formulation)
(2) Eprosartan 100 mg tablet, Formula AF, Lot # U-94191 (clinical trials formulation)
(3) Eprosartan 200 mg tablet, Formula AG, Lot # U-94190 (clinical trials formulation)

STUDY DESIGN:

A randomized, open label, two period, crossover study in 48 healthy male volunteers with
washout period of 7 days. Following a standard breakfast, each subject received the two
treatments in randomized fashion: Treatment A - 300 mg (1 x 300 ) eprosartan tablet formulation
1 above and Treatment B - 300 mg (1 x 100 + 1 x 200 mg) eprosartan tablet formulations 2 and
3 above. Blood samples (5 ml) were collected at 0 (predose), 0.5, 1, 1.5, 2, 2.5, 3,4,6, 8, 10,
12, 16, 20, and 24 hours following administration of study medication. Plasma samples were
stored at -20°C until assayed for eprosartan.

DATA ANALYSIS: AUC, Cmax, Tmax, and t,,, were calculated.

RESULTS: Tables 1 summarises the pharmacokinetic data obtained from the study while
Figure 1 shows the mean plasma concentration-time profiles following the two treatments
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Table 1. Mean (SD) Parameter Values for Eprosartan Following Oral Administration to
Healthy Volunteers

PARAMETER TREATMENT A | TREATMENT B 90% CI
-| Cmax (ng/m1) 1279 (734) 1226 (972) 86 -127

AUC,, (ng*h/ml) 4000 (3387) 4199 (6270) 84 - 128

Tp (h) 1.25 (0.84) 1.48 (1.31) -

TREATMENT A = 1 x 300 mg tablet (Formula AH)
TREATMENT B = 1 x 100 mg tablet (Formula AF) + 1 x 200 mg tablet (Formula AG)

NOTE: AUC,, was not reported.

Figure 1. Mean Plasma Concentration-Time Profiles of Eprosartan

10000

:

e}

0 A
- B

Concentration (ng/mL)
8

Time (h)

CONCLUSIONS: The results obtained from the study show that the 100 mg (tablet formula AF)
and the 200 mg (tablet formula AG) clinical trials formulation of eprosartan were not
bioequivalent to the 300 mg commercial tablet formulation (tablet formula AH).
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FOOD EFFECT STUDY :
STUDY 108566/ 007 ' VOLUME: 1.055 PAGES: I - 175

INVESTIGATOR AND LOCATION: BERNARD ILSON, M.D.

SMITHKLINE BEECHAM CLIN. RES. UNIT
PHILADELPHIA, USA.

STUDY DATE: December 16, 1992 to February 1, 1993.
OBJECTIVES: (1) To estimate the difference between the pharmacokinetics and tolerability of
single oral doses of eprosartan following a standard high fat meal and under fasting conditions
in healthy male volunteers, (2) To describe the effect of eprosartan uric acid excretion.

FORMULATIONS:
Eprosartan 50 mg tablet, Lot # U-92055

STUDY DESIGN:

A randomized, open label, single dose, two-period, period balanced, crossover study in 12 healthy
male volunteers with washout period of 7 days. Each subject received the two treatments in
randomized fashion: Treatment A - 350 mg (7 x 50 mg tablet) eprosartan orally under fasting
condition, Treatment B - 350 mg (7 x 50 mg tablet) eprosartan orally following a standard high
fat meal. Blood samples (5 ml) were collected following oral dosing at 0 (predose), 0.25, 0.5,
0.75,1, 1.5,2,2.5, 3,4, 5, 6, 8, 10, 12, 16, 18, and 24 hours following administration of study
medication. Plasma samples were stored at -20°C until assayed for eprosartan,

The meal consisted of 2 eggs cooked in butter, 2 strips of bacon, 2 pieces of toast, 2 pats of
butter, 4 ounces (113 g) of hash brown potatoes, and 8 ounces (240 ml) of whole milk (equivalent
to 1020 calories consisting of 58 g carbohydrate, 33 g protein and 58-75 g fat),

DATA ANALYSIS: AUC, Cmax, Tmax, and t,,, were calculated.

RESULTS: Tables 1 summarises the pharmacokinetic data obtained from the study while
Figure 1 shows the mean plasma concentration-time profiles following the two treatments.
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Table 1. Mean (SD) Paramet

Healthy Volunteers

pPLC

e e b

T POSSIBLE cor~

er Values for Eprosartan Following Oral Administration to

PARAMETER

TREATMENT A TREATMENT B
(FASTED) (FED)
Cmax (ng/ml) 1247 411) 2259 (792)
AUCy, (ng*h/ml) 5041 (1600) 7836 (2459)
AUC . (ng*h/ml) 5207 (1547) 8004 (2574)
Tyn (h) | 6.60 (4.39) 6.42 (3.22)
Tpex (h) 2.04 (0.99) 2.75 (1.00)

Figure 1. Mean Plasma Concentration-Time Profiles of Eprosartan

CONCLUSIONS: The results obtained from the s

eprosatan with with a high fat meal (1020 calories) results in:

(1) an increase of 54% in the AUC, .

(i) an increase of 80% in the Cau

(iii) a delay of 0.7 hours in the Tmax

(iv) no effect on the terminal half life eprosartan,
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FOOD EFFECT STUDY
STUDY 108566/ 086 VOLUME: 1.070 PAGES: | - 184

INVESTIGATOR AND LOCATION:

STUDY DATE: November 28 to December 29, 1995.
OBJECTIVES: (1) To estimate the difference between the pharmacokinetics of a single oral doses
of 800 mg (2 x 400 mg tablets) of eprosartan under fasting conditions and following a standard
high fat meal in healthy male volunteers, (2) To evaluate the safety and tolerability of oral
eprosartan. .

FORMULATIONS:
Eprosartan 400 mg tablet, Lot # U-95111 (final commercial formulation).

STUDY DESIGN:

A randomized, open label, single dose, two-period, period balanced, crossover study in 20 healthy
male volunteers with washout period of 7 days. Each subject received the two treatments in
randomized fashion: Treatment A - 800 mg (2 x 400 mg tablet) eprosartan orally under fasting
condition, Treatment B - 800 mg (2 x 400 mg tablet) eprosartan orally following a standard high
fat meal. Blood samples (5 ml) were collected following oral dosing at 0 (predose), 0.5, 1, 1.5,
2,25,3,4,5, 6, 8, 10, 12, 16, 20, 24, and 30 hours following administration of Study
medication. Plasma samples were stored at -20°C until assayed for eprosartan.

The meal consisted of 2 eggs cooked in butter, 2 strips of bacon, 2 pieces of toast, 2 teapoons (10
g) of butter, 4 ounces (113 g) of hash brown potatoes, and 8 ounces (240 ml) of whole milk
(equivalent to 1020 calories consisting of 58 g carbohydrate, 33 g protein and 58-75 g fat).

DATA ANALYSIS: AUC, Cmax, and Tmax were calculated.

RESULTS: Tables 1 summarises the pharmacokinetic data obtained from the study while
Figure 1 shows the mean plasma concentration-time profiles following the two treatments.
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Table 1. Mean (SD) Parameter

Healthy Volunteers

REST POSSIBLE nr

Values for Eprosartan Following Oral Administration t

PARAMETER TREATMENT A TREATMENT B 95% CI
(FASTED) (FED) '
Cmax (ng/ml) 2508 (841) 2312 (745) 101 - 141
AUC4,, (ng*h/ml) 8456 (3068) 10102 (3591) 77-112
Tpue () 1.45 (0.58) 3.15 (0.96) 100 - 250
AUC,,, Was not reported.
Figure 1. Mean Plasma Concentration-Time Profiles of Eprosartan Following administration

of a Single 800 mg dose of Eprosa

Yolunteers

CONCLUSIONS: The results obtained from the stud

€prosatan with with a high fat meal (1020 calories) results in:
(1) an increase of about 20% in the AUC,,
(ii) no effect on the in the Caux

(iii) a delay of 1.7 hours in the Tmax
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 RENAL IMPAIRMENT STUDY
STUDY 108566/ 021 VOLUMES: 1.060-1.061

INVESTIGATOR AND LOCATION:

STUDY BATE: October 31, 1994 to January 9, 1996, -

OBJECTIVES: (1) To compare the pharmacokinetics of multiple oral doses of eprosartan in
subjects who have normal renal function to subjects who have renal nsufficiency; (2) to describe
the plasma protéin binding of eprosartan in subjects who have normal renal function and in
subjects who have renal insufficiency; (3) to describe the safety profile of single and multiple oral
doses of eprosartan in subjects with normal and impaired renal function.

FORMULATIONS:
Eprosartan 100 mg tablet, Lot numbers U-93235 and U-94068.

STUDY DESIGN:

An open label, parallel group, multiple dose study in 29 subjects (7 normal and 22 patients with
varying degrees of insufficiency). Each subject received 200 mg (2x100 mg) oral dose of
eprosartan every 12 hours with food for seven days. Blood samples (5 ml) were collected at 0
(predose), 0.5, 1, 1.5, 2, 3,4,5,6, 8, 10, 12, 16, 20, 24, 36, and 48 hours following
administration of study medication on Day 7 and predose on Days 2, 4 and 6. In addition, blood
samples (7 ml) were obtained prior to dosing and at 1, 6, and 12 hours after dosing for the
determination of in vitro (predose sample) and ex vivo (post-dose samples) plasma protein binding
of eprosartan. Urine was coolected predose and over 0-12 hours and 21-24 hours following dose
on Day 7. Plasma and urine samples were stored at -20°C until assayed for eprosartan.

ASSAYS:
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DATA ANALYSIS: AUC, Cmax, Tmax, %fu, AEU ( amount excreted in urine expressed as %
dose) and t,,, were calculated.

RESULTS: Tables 1 summarises the pharmacokinetic data obtained from the study while

Figures 1- 4 show the plasma concentration-time profiles following the administration of
eprosartat to the four groups of subjects. . B

Table 1. Mean (SD) Parameter Values for Eprosartan Following Oral Administration to
Subjects with Renal Impairment and Healthy Volunteers

PARAMETER NORMAL* MILD? MODERATE® SEVERE*
Cmax (ng’ml) 590 (318) 536 (217) 795 (388) 888 (202)
AUCq o 2961 (1558) 2239 (8674) | 3711 (1772) 4597 (1423)
(ng*h/ml)

Tmax (h) 3.71 (1.25) 3.88 (0.35) 4.00 (1.10) 3.00 (3.00)
Tin (h) 2.81 (0.49) 2.81 (0.49) 3.76 2.04) 6.19 (1.58)
%fu (ex vivo) 1.40 (0.22) 1.60 (0.12) 1.60 (0.19) 2.70 (0.51)
Free AUC,, 40.0 (18.5) 35.4 (13.2) 61.2 (35.3) 124.0 (50.0)
(ng*h/ml)

Free Cmax (ng/ml) 8.2 (4.5 8.4 (3.2) 13.2 (7.7) 23.3 (1.9)
CLr (ml/min) 39.2 27.1) 45.6 (7.3) 23.1 (17.4) 2.2 (0.6)
AEU (% Dose) 2.78 (1.56) ' 3.0(1.14) 2.18 (1.41) 0.28 (0.05)

‘Group A: Normal renal function (Cler > 80 ml/min), n=7
*Group B: Mild renal function (Cler > 60-80 ml/min), n=8
‘Group C: Moderate renal function (Cler > 39-59 ml/min), n=11
‘Group D: Severe renal function (Cler > 5-29 ml/min), n=3
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Figure 2
Eprosartan Plasma Concentrations Following Repested Oral 206 mg BID
Dose Administration to Patients with Mild Renal Impairment

Figure
Eprosartan Plasma Cosaceatrations Following Repeated Oral 200 mg BID
Dase Adainisiration to Normal Subjects
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CONCLUSIONS: The data obtained from the study show that: (D total and unbound plasma
concentrations of eprosartan increased with decreasing renal function (total Cmax and AUC
increased by about 50% while unbound Cmax and AUC increased 3-fold in patients with severe
renal impairment when compared to healthy volunteers); (i) renal clearance of eprosartan
decreased with decreasing renal function (CLr in patients with severe renal impairment is about
5% of healthy volunteers and amount excreted in urine is about 10% of heathy volunteers);

(iii) T1/2 increased 2-fold in patients with severe renal impairment when compared to healthy
volunteers, ’
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HEPATIC IMPAIRMENT STUDY
STUDY 108566/ 022 VOLUME: 1.062

INVESTIGATOR AND LOCATION:

STUDYDATE: July 18, 1994 to January 9, 1995 b

OBJECTIVES: (1) To compare the pharmacokinetics of a single 100 mg oral dose of eprosartan
in male subjects who have normal hepatic function and male subjects who have chronic hepatic
insufficiency; (2) to describe the plasma protein binding of eprosartan in male subjects who have
normal hepatic function and male subjects who have chronic hepatic insufficiency; (3) to describre

the safety profile of eprosartan in subjects with normal and subjects with impaired hepatic
function.

FORMULATIONS:
Eprosartan 100 mg tablet, Lot # U-93234

STUDY DESIGN:

An open label, parallel group, single dose study in 16 male subjects (8 normal, 8 with chronic
hepatic insufficiency). Each subject received a single 100 mg oral dose of eprosartan following
a standard breakfast. Blood samples (5 ml) were collected at 0 (predose), 0.5, 1, 1.5, 2, 3,4,5,
6, 8, 10, 12, 18, and 24 hours following administration of study medication. In addition, blood
samples (7 ml) were obtained prior to dosing and at 1, 6, and 12 hours after dosing for the
determination of in vitro (predose sample)) and ex vivo (post-dose samples) plasma protein binding
of eprosartan. Plasma samples were stored at -20°C until assayed for eprosartan.

DATA ANALYSIS: AUC, Cmax, Tmax, and t,,, were calculated.
RESULTS: Tables 1 summarises the pharmacokinetic data obtained from the study while

Figures 1 and 2 show the mean plasma concentration-time profiles following the administration
of eprosartan to the two groups of subjects. .
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Table 1. Mean (SD) Parameter Values for Eprosartan Following Oral Administration to
Subjects with Hepatic Impairment and Healthy Volunteers

PARAMETER HEPATIC SUBJECTS | NORMAL SUBJECTS
Cmax (ng/ml) 486 (243) 428 (128)

AUC, (ng*h/ml) 2610 (1624) 1616 (379)

Tmax (h) 5.0 (1.51) 4.24 (1.17) B
T, ) 2.45 (0.66) 2.08 (0.92)

fu (%) : 1.93 (0.33) 1.77 (0.29)

Free AUCy,, 52.6 (43.2) 28.5 (7.23)

(ng*h/ml)

Free Cmax (ng/ml) 9.51 (5.93) 7.62 (2.57)

CONCLUSIONS: Comparison of the data from the subjects with hepatic impairment to those
from healthy male subjects show that: (i) total Cmax and AUC are increased by 14% and 62%
respectively in hepatic subjects; (i) free Cmax and AUC are increased by 25% and 84%
Tespectively in hepatic subjects, (iii) T1/2 increased by about 18% in hepatic subjects.
Observations i-iii could be due to increased bioavailability or decreased clearance; (iv) the
variablities in the Cmax and AUC are higher in hepatic subjects.
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AGE / GENDER EFFECT STUDY
STUDY 108566/ 025 VOLUME: 1.064 PAGES: 1 - 210

INVESTIGATOR AND LOCATION: BERNARD ILSON, M.D.

SMITHKLINE BEECHAM CLIN. RES. UNIT
PHILADELPHIA, USA.

STUDY DATE: March 24 to August 9, 1994 -

OBJECTIVES: (1) To compare the pharmacokinetics of a single 200 mg oral dose of eprosartan
between young men and elderly men and between young men and premenopausal women; @) to

investigate the plasma protein binding of eprosartan in young male, young female, and elderly
male subjects.

FORMULATIONS:
Eprosartan 100 mg tablet, Lot # U-93234

STUDY DESIGN:

An open label, paralle] group, single dose study in 24 subjects (8 young male, 8 elderly male and
8 young female). Each subject received a single 200 mg (2x100 mg) oral dose of eprosartan
following a standard breakfast. Blood samples (5 ml) were collected at 0 (predose), 0.5, 1, 1.5,
2,3,4,5,6,8, 10, 12, 18, and 24 hours following administration of study medication. In
addition, blood samples (7 ml) were obtained prior to dosing and at 1, 6, and 12 hours after
dosing for the determination of in vitro (predose sample)) and ex vivo (post-dose samples) plasma
protein binding of eprosartan. Plasma samples were stored at -20°C until assayed for eprosartan.

DATA ANALYSIS: AUC, Cmax, Tmax, and t,,, were calculated.
RESULTS: Tables 1 summarises the pharmacokinetic data obtained from the study while

Figure 1 shows the mean plasma concentration-time profiles following the administration of
€prosartan to the three groups of subjects..
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Table 1. Mean (SD) Parameter Values for Eprosartan Following Oral Administration to
Healthy Volunteers _

PARAMETER YOUNG MALES | YOUNG FEMALES | ELDERLY MALES |
Cmax (ng/ml) 489 (347) 599 (509) 914 (353)
AUC ., (ng*h/ml) 2171 (1544) 2322 (1806) 4572 (1653)
Tmax th) 2.75 (0.46) 3.52 (0.76) 4.89 (1.25)

Ty, () 2.81 (0.49) 3.76 (2.04) 6.19 (1.58)

fu (%) 2.11 (0.31) 2.15 (0.22) 2.17 (0.22)
Free AUC,, 44.7 (30.5) 49.7 (40.5) 98.5 (34.6)
(ng*h/ml)

Free Cmax (ng/ml) 10.2 (6.7) 12.9 (11.2) 19.8 (7.9)

Figure 1. Mean Plasma Concentration-Time Profiles of Eprosartan

10
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CONCLUSIONS: The results obtained from

single 200 mg oral dose of eprosartan

(1) elderly males had plasma levels of eprosartan th
than young males in terms of free and total AU
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males compared to young males
These obsevations (i & ii) could be due to
of eprosartan in the elderly when compared to the young males.

(iii) The pharmacokinetics of cprosartan are similar in young males and young females.
(iv) No effect of age or gender on protein binding of eprosartan

increased absorption or decreased elimination
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EPROSARTAN / DIGOXIN INTERACTION STUDY
STUDY 108566/ 023 VOLUME: 1.063

INVESTIGATOR AND LOCATION:

STUDY'DATE: January 15 to August 4, 1994, -

OBJECTIVES: (1) To compare the pharmacokinetics of single oral doses of digoxin (0.6 mg)
given alone or when coadministered with orally administered eprosartan which has been dosed to
steady-state, (2).To assess the safety and tolerability of concomitant oral administration of digoxin
and eprosartan.

FORMULATIONS: :
Eprosartan 100 mg tablet, Lot # U-93235
Digoxin 0.2 mg (Lanoxicaps®) capsules, Lot # X94064

STUDY DESIGN:

A randomized, open label, two period, period balanced, crossover study in 12 healthy male
volunteers with washout period of 14 days. Each subject received the two treatments in
randomized fashion: Treatment A - 0.6 mg (3 x 0.2 mg) oral dose of digoxin capsules and
Treatment B - 200 mg (2 x 100 mg) eprosartan orally every 12 hours for 7 days with a single 0.6
mg oral dose of digoxin given on day 4. Blood samples (5 ml) were collected following oral
dosing at O (predose), 0.25, 0.5, 1, 1.5, 2, 4, 6, 8, 12, 24, 36, 48, 60, 72, 84 and 96 hours
following administration of digoxin. Plasma samples were stored at -20°C until assayed for
digoxin.

DATA ANALYSIS: AUC, Cmax, Tmax, and t,, of digoxin were calculated.

RESULTS: Tables 1 summarises the digoxin pharmacokinetic data obtained from the study while
Figure 1 shows the mean plasma concentration-time profiles following the two treatments.
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Table 1. Mean (SD) Parameter Values for Di

BEST POSSIBLE ~” =

goxin Following Oral Administration to Healthy

Volunteers in the Presence and Absence of Eprosartan
PARAMETER TREATMENT A TREATMENT B
Cmax (ng/ml) 2.53 (0.76) 2.57 (0.81)
AUCq, (ng*h/ml) 24.3 (5.9) 24.2 (5.9)
AUC (ng*h/ml) 32.6 (8.50) 33.2 (7.2)
Ty, (h) 39.8(7.2) 46.9 (15.7)
Toay () 1.5 (0.5) 1.7 (0.8)
Figure 1

Mean plasma concentration (agfmL) for digoxin following orai
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CONCLUSIONS: The data obtained from the study show that (Table 1) co-administration of
digoxin with eprosartan does not affect the AUC and the Cmax of digoxin by results in an
increase in the terminal half life of digoxin by about 7 hours (from 39.8 hours to 46.9 hours).
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EPROSARTAN / WARFARIN INTERACTION STUDY
STUDY 108566/ 027 VOLUME: 1.064 PAGES: 211 - 460

INVESTIGATOR AND LOCATION:

STUDY DATE: October 3 to November 22, 1994, -

eprosartan and warfarin, and (3) if an effect on anticoagulant activity were shown, then the effect

FORMULATIONS:

Eprosartan 100 mg tablet, Lot # U-94068

Matching placebo tablet, Lot # U-94111

Coumadin® (Warfarin) 1 mg tablet, Batch No. HC052A
Coumadin® (Warfarin) 2 mg tablet, Batch No. EHC073A
Coumadin® (Warfarin) 2.5 mg tablet, Batch No. EHD097A
Coumadin® (Warfarin) 5 mg tablet, Batch No. HC110A
AquaMephyton® (Vitamin K) 10 mg/ml injection, Batch No. 0480A

STUDY DESIGN: _

A randomized, double-blind (eprosartan dosing phase only), placebo controlled, parallel group
study in 20 healthy subjects (10 per group) of the pharmacodynamics with/without
Pharmacokinetics of warfarin in the presence or absence of eprosartan. During the 14 day run in

established during the run in period for 7 days. Blood samples (7 ml) were collected on days 14
and 21following warfarin dosing at 0 (predose), 0.5, 1, 2,3,4,6, 8, 10, 12, 18 and 24 hours
following administration of warfarin and predose on days 12, 13, 19 and 20. Plasma samples were
stored at -20°C until assayed for warfarin. INR was determined for all subjects on day 22 of the
study. All subjects received a single subcutaneous injection of vitamin K, 10 mg, at the end of
their participation in the study.



terms for treatment (eprosartan or placebo), the baseline INR (calculated as the average of the INR
on days 12, 13, and 14) as the covariate and the intraction term between treatment and baseline
INR included in the model. The associated 90% confidence interval was calculated.

RESULTS: Tables 1 summarises INR data obtained from the study.

L )

Table 1. Mean (SD) INR Values for
Volunteers in the Presence and Abse

Warfarin Following Oral Administration to
nce of Eprosartan

PARAMETER WARFARIN + WARFARIN +
EPROSARTAN PLACEBO

Baseline INR 1.48 (0.08) 1.41 (0.20)

INR on day 22 1.44 (0.26) 1.31 (0.18)

Adjusted INR on day 1.42 1.35

22

Mean difference 0.068

90% CI -0.11 - 0.25

CONCLUSIONS: The data obtained fro
INR, co-administration of warfarin
of warfarin with placebo on the an
pharmacodynamic interaction
of warfarin but there is no d

APPLARS THIS WAY
ON ORIGINAL
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EPROSARTAN / GLYBURIDE INTERACTION STUDY
STUDY 108566/ 028 VOLUME: 1.065 PAGES: 1- 271

INVESTIGATOR AND LOCATION:

STUDY DATE: March 9 to September 7, 1vy>. =

OBJECTIVES: (1) To establish that concomitant administration of eprosartan and glyburide had
no effect on the 24-hour plasma glucose profiles in diabetic patients relative to glyburide plus
placebo; (2) To assess the safety and tolerability of concomitant oral administration of multiple
oral doses of glyburide and eprosartan (200 mg twice a day) to diabetic patients: and (3) if an
effect on the 24-hour plasma glucose profile was shown, then the effect of €prosartan on the
steady state pharmacokinetics of glyburide was to be investigated. .

FORMULATIONS:

Eprosartan 100 mg tablet, Lot # U-94068

Matching placebo tablet, Lot # U-94111

Micronase® (Glyburide) 1.25 mg tablet, Batch No. 640JF
Micronase® (Glyburide) 2.5 mg tablet, Batch No. 884JC
Micronase® (Glyburide) 5.0 mg tablet, Batch No. 667IC

STUDY DESIGN:

A randomized, double-blind (eprosartan dosing phase only), placebo controlled, two-period,
period-balanced, crossover study in 12 patients with non-insulin-dependent diabetics mellitus

ASSAY: The pharmacokinetic analyses were not performed because glyburide administered with
cprosartan was statistically equivalent to glyburide administered with placebo as measured by the
24-hour plasma glucose profiles.

Was completely contained within the 30% equivalence range on Day 7.

68



¥

T POSSIBLE gor

RESULTS: Tables 1 summarises the data obtained from the study while Figure 1 shows typical
individual 24-hour glucose profiles. ’

Table 1. Mean (SD) Plasma Glucose Concentrations Following Oral Administration og
Glyburide to Patients in the Presence and Absence of Eprosartan

STUDY DAY GLYBURIDE + | GLYBURIDE + | 0% of
o EPROSARTAN " PLACEBO

Day0 199 (63.7) 206 (67.1) 83 - 110

Day 7 ' 203 (65.16) 212 (52.0) 90 - 101

FIG. 1: TYPICAL INDIVIDUAL PLASMA GLUCOSE CON CENTRATION-TIME PLOTS
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EPROSARTAN / RANITIDINE INTERACTION STUDY
STUDY 108566/ 029 VOLUME: 1.065 PAGES: 272 - 455

INVESTIGATOR AND LOCATION: BERNARD ILSON, M.D.

SMITHKLINE BEECHAM CLIN. RES. UNIT
PHILADELPHIA, USA.

STUDY DATE: June 20 to September 5, 1995. =

OBJECTIVES: (1) To estimate the effect of multiple doses of ranitidine on the pharmacokinetics
of a single oral dose of eprosartan; (2) To evaluate the safety and tolerability of concomitant
administration of ranitidine and eprosartan,

FORMULATIONS:
Eprosartan 100 mg tablet, Lot number U-95018
Zantac® (Ranitidine) 150 mg tablet, Lot No. SZPT044

STUDY DESIGN:

An open-label, randomized, two-period, period balanced crossover study in 17 healthy male
volunteers and a washout period of at least 7 days. Each subject received the following treatments:
Treatment A - a single oral dose of 400 g eprosartan and Treatment B - 150 mg ranitidine orally
twice daily for 3 days followed by a single oral concomitant dose of 400 mg eprosartan and 150
mg ranitidine on Day 4. Blood samples (5 ml) were collected at 0 (predose), 0.5, 1, 1.5, 2,25,
3, 4, 6, 8, 10, 12, 18, and 24 hours following administration eprosartan. Urine samples were
collected over the 0-12 and 12-24 hour time intervals following administration of eprosartan.
Plasma and urine samples were stored at -20°C until assayed for eprosartan,

ASSAYS:

/0



DATA ANALYSIS: AUC, Cmax,
and CLr were calculated.

RESULTS: Table 1 summarises the pharmacokinetic data obtained from the study while
Figure 1 show the mean plasma concentration-time profiles following the two treatments

Table 1. Mean (SD) Parameter Values for Eprosartan Following Oral Administration to
Healthy Volunteers in the Presence and Absence of Ranitidine -

PARAMETER - EPROSATAN EPROSARTAN + RANITIDINE
Cmax (ng/ml)- 2260 (1465) 2019 (1173)
AUCgq, (ng*h/ml) 8042 (4128) 7504 (4635)
Tmax (h) 1.60 (0.71) 1.83 (1.29)
Ae (mg) 12.86 (5.74) 11.19 (6.39)
CLr (ml/min) 31.2 (17.4) 27.3 (10.5)

Flgure 1

Mean Plasms Conv:enu-nuoa-TIme Profiles of Eprosartan Following o Single Dose of 400 mg Eprasartan Alone and
a Single Dose of 400 mg Eprosartan with Multiple Oral Doses of 150 mg Raniudine in Healthy Male Volunteery

[y

CONCLUSION: The results obtained from the study show that co-administration of 400 mg
Cprosartan with 150 mg ranitidine leads to a decrease of 11% in Cmax, 7% in AUC and about
13% in CLr and amount of €prosarian excreted in urine indicating that increased gastric pH due

to ranitidine administration does not significantly affect the rate and extent of absorption of
€prosartan.
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EPROSARTAN / FLUCONAZOLE INTERACTION STUDY
STUDY 108566/ 094 VOLUMES: 1.073 - 1.074

INVESTIGATOR AND LOCATION:

STUDY DATE: February 19 to April 6, 1996. -

OBJECTIVES: To estimate the effect of steady state fluconazole on the pharmacokinetics of .
repeat oral doses of eprosartan, losartan and E-3174 (the active metabolite for losartan) and to
evaluate the efff;ct of single and repeat oral doses of ceprosartan and losartan, with and without
fluconazole, on urine uric acid excretion.

FORMULATIONS:

Eprosartan 300 mg tablet, Lot Number U-95 110

Placebo tablet, Lot Number. U-95146

Cozaar® (Losartan) 50 mg tablet, Lot No. JJ289A
Diflucan® (Fluconazole) 200 mg tablet, Lot No. S4PO11A

STUDY DESIGN:

An open-label, placebo-controlled, paralell group study in 44 healthy male volunteers (14 for
€prosartan group, 16 for losartan group and 14 for placebo). Each subject received one of the
following treatments: Treatment A - 300 mg eprosartan twice daily from Days 1 to 20 and 200
mg fluconazole daily from Days 11 to 20, and Treatment B - 100 mg (2x50 mg) losartan daily
from Days 1 to 20 and 200 mg fluconazole daily from Days 11 to 20, Treatment C one placebo
tablet daily from Days 1 to 20 and 200 mg fluconazole daily from Days 11 to 20. Urine samples
were collected ad libitum on Days 0, 1, 10 and 20. On Day 0, blood samples (5 ml) were obtained
at the following times in relationship to first morning urine void: -1,0,1,2,3,4,5,6, 12 and
23 hours. On Days 1, 10 and 20 blood samples were obtained at the following times in
‘relationship to the the morning dose: -1, 0, 1, 2, 3, 4, § , 6, 12 and 24 hours postdose. Blood
samples (5 ml) were collected at 0 (predose), 0.5, 1, 1.5, 2, 25,3,4,5,6, 8, 10, 12, 18, and
24 hours following administration cprosartan on Days 10 and 20 and predose on Days 8, 9, 18
and 19. Blood samples (5 ml) were collected at 0 (predose), 0.5, 1, 1.5, 2, 25,3,4,5,6,8, 10,
12, 18, and 24 hours following administration losartan on Days 10 and 20 and predose on Days
8,9, 18 and 19. Plasma and urine samples were stored at -20°C until assayed for eprosartan,

ASSAYS:
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were calculated.

RESULTS: The results obtained from the study are summarised in Tabies 1-3 and
Figures 1-3,

Table 1. Mean (SD) Pharmacokinetic Parameters for Eprosartan, Losartan and E-3174

Following Oral Administration of Eprosartan or Losartan to Healthy Volunteers in the
Presence and Absence of Fluconazole

rosartan Eprosartan Eprosartan with
arameters Alone (Day 10)  Fluconazole (Day 20) Ratio (95% CI)
UC(0-t) {ng'h/mL) 4331(1967) 4505 (2096) 1.04 (0.87, 1.25)
Cmax (ng/mL) 1254 (547) 1133 (464) 0.89 (0.67, 1.19)
Tmax* (h) 1.74 (1.00-4.00) 1.50 (0.50-4.00) 0.00(-0.52, 0.50)**
rtan Losartan Losartan with
arameters Alone (Day 10)  Fluconazole (Day 20) Ratio (95% CT)
AUC(0-1) (ng'h/mL) 483 (114) 818 (261) 1.66 (1.44, 1.92)
Cmax (ng/mL) 246(125) 3B1sy 130(0.92, 1.84)
Tmax* (h) 1.50 (0.50-4.00) 1.50 (0.50-2.50) -0.13 (-0.75, 0.50)"*
174 Losartan Losartan with
arameters Alone Day 10)  Fluconazole {Day 20) Ratio (95% CT)
UC(0-t) (ng-/mL) 2857 (710) 1676 (620) 0.57(0.52, 0.62)
Cimax (ng/mL) 425(122) ¢ 195 (85.5) 0.44 (0.39, 0.49) -
{Tmax* (h) 3.00 (2.00-6.00) 3.50 (2.50-6.03) 0.25 (-0.74, 0.99)**
*  Data presented as median (range).

=%

Data presented as the estimated median difference (Day 20-Day 10) and 95% CL
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Table
Mean Observed Maximum UUA/UCr (SD)
| Regimen* Day 0 Day 1 Day 10 Day 20
A 0.486 (0.080) | 0.544 (0.097) | 0.493 (0.086) | 0.430 (0.096)
B 0.470 (0.089) | 0.761(0.199) 0.587(0.139) | 0.555 (0.200)
C 0463 (0.094) | 0.468 0.065) | 0.455(0.091) | 0419 (0.064)
Source: Tables 11.10 through 11.12 (n=13-16) ‘ '
*Regimen A: eprosartan 300 mg oral twice daily x 20 days; on Day 11, subjects began

Regimen B: losartan 100 mg oral once daily x 20 days;
fluconazole 200 mg oral once daily from D

Regimen C: placebo one tablet once dail
fluconazole 200 mg oral on

fluconazole 200 mg oral once daily from Day 1

Day 20

Day 20

Day 20

Table

1 up to and including

on Day 11, subjects began
ay 11 up to and including

y x 20 days; on Day 11, éubjecrs began
ce daily from Day 11 up to and incleding

Mean (SD) for Total Daily Excretion of Urine Uric Acid (mp)
and Urine Creatinine (mg)

Regimen Day 0 Day 1 Day 10 , Day 20
Urine Uric Acid (mg)
A 6252 (151.0) | 689.6 (1445) | 6637 (173.7) 626.0 (161.3) -
B 672.6 (134.6) | 734.4 (220.7) | 662.7(236.5) 686.8 (229.2)
C 6102 (208.7) | 702.5 (1982) | 6209 161.1) 644.7 (146.2)
Urine Creatinine (mg)
A 1748.3 (400.5) | 1862.5 (392.3) | 17982 (545.0) | 19458 (446.1)
B 1887.5 (353.9) | 1784.9 405.7) | 177112 (500.1) | 19215 (572.3)
C 1818.3 (424.1) | 1959.1 (465.3) | 1733.6 (454.4) | 18410 (472.5)
F{a vre |
e B vy

"wamey
4
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Figure o

Prﬁjmsllclxdy-&'zrk Eprosartan Plasma Conceatration Time Figure 3
es Following Twice Daily Ora) Administration of 30p mgof Mean Stead !
. - y-State Losartan and E-3174 Plasma Concentration
g:ppmsamn fill;: 010) ‘Bd"‘\'é?ﬂ Dzlly Oral Administration of Time Profiles Following Twice Dally Oral Administration of 100
mﬂannm {:;e a)myzo h Hdmlnlshﬁou 0200 mg of mg of Losartan (Day 10) and Towice Dafly Oral Administration of
nazole (Day 20) in Healthy Subjects Eprosartan with Once Daily Oral Administration of 200 mg of

Fluconazole (Day 20) in Hexlthy Subjects

1000 ~
9

Concentration {rg/mL}
8
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CONCLUSION: The results obtained from the study showed that :

(i) Single dose of losartan alone or repeated doses of losartan co-administered with fluconazole
significantly increased urine uric acid excretion, as measured by the urine uric acid to urine
creatine ratio, compared to either €prosartan or placebo.

(1) Eprosartan had similar effects as placebo on urine uric acid excretion when administered as
single dose alone or repeated doses administered with or without fluconazole.

(iii) Co-administration of fluconazole with losartan leads to increased plasma levels of losartan
(about 70% increase in AUC and 30% ingrease in Cmax) and decreased Plasma levels of E-3174
(about 42% decrease in AUC and 54% decrease in Cmax) presumably due to inhibition of
CYP2C9.

(iv) Fluconazole administration did not alter the steady-state pharmacokinetics of eprosartan.
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EPROSARTAN / KETOCONAZOLE INTERACTION STUDY
STUDY 108566/ 095 VOLUMES: 1.075 - 1.076

INVESTIGATOR AND LOCATION:

STUDY DATE: February 13 to March 18, 1996, -

OBJECTIVES: - To estimate the effect of steady state ketoconazole on the Pharmacokinetics of
repeat oral doses of eprosartan, losartan and E-3174 (the active metabolite for losartan) and to
evaluate the effect of single and repeat oral doses of eprosartan and losartan, with and without
ketoconazole, on urine uric acid excretion.

FORMULATIONS:

Eprosartan 300 mg tablet, Lot Number U-95110

Placebo tablet, Lot Number. U-95146

Cozaar® (Losartan) 50 mg tablet, Lot No. JJ289A
Nizoral® (Ketoconazole) 200 mg tablet, Lot No. 95K364A.

STUDY DESIGN:

An open-label, placebo-controlled, paralell group study in 44 healthy male volunteers (134 for
eprosartan group, 14 for losartan group and 15 for placebo). Each subject received one of the
following treatments; Treatment A - 300 mg eprosartan twice daily from Days 1 to 10 and 200

at the following times in relationship to first morning urine void: -1,0,1,2,3, 4, 5, 6, 12 and
23 hours. On Days 1, 5 and 10 blood samples were obtained at the following times in relationship
to the the mormning dose: -1,0,1,2,3, 4, 53,6, 12 and 24 hours postdose. Blood samples (5 ml)
were collected at O (predose), 05, 1, 1.5, 2, 2.5, 3,4,5,6, 8, 10, 12, 18, and 24 hours
-following administration cprosartan on Days 5 and 10 and predose on Days 3, 4, 8 and 9. Blood
samples (5 ml) were collected at O (predose), 0.5, 1, 15,2,25,3, 4, 5, 6, 8, 10, 12, 18, and
24 hours following administration losartan on Days 5 and 10 and predose on Days 3, 4, 8 and 9.
Plasma and urine samples were stored at -20°C until assayed for eprosartan.
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were calculated.

RESULTS: The results obtained from the study are summarised in Tables 1-5 and
Figures 1-4.
Table |
Mean (SD) Eprosartan Pharmacokinetic Parameters (n=13) Following
Repeat Administration of Eprosartan Alone and with Ketoconazole

Parameter (units) Eprosartan Alone Eprosartan + Ketoconazole
AUC(0-t) (ng.h/mL) 4470 (1686) 4406 (1852)
Cmax (ng/mL) 1193 (285) 1028 (537
Tmax (h)* 1.50 (1.00-4.00) 1.50 (1.00-5.00)
*median (range)
Table 2

Mean (SD) Losartan Pharmacokinetic Parameters (n=14) Following Repeat
Administration of Losartan Alone and with Ketoconazole

Parameter (units) Losartan Alone Losartan + Ketoconazo)e
AUC(0-t) (ng.h/mL) 633 (255) 627 (241)
Cmax (n g/mL) 337 (167) 300 (143)
Tmax (h)* 1.50 (0.50-4.00) 2.00 (1.00-3.00)
*median (range)
" Table 2

Mean (SD) E-3174 Pharmacokinetic Parameters (n=14) Following Repeat
Administration of Losartan Alone and with Ketoconazole

Parameter (units) Losartan Alone Losartan + Ketoconazole
AUC(0-t) (ng.h/mL) 2817 (939) 2986 (949)
Cmax (ng/mlL) 431 (187) : 478 (205)
"[Tmax (h)* 3.00 (2.00-8.00) 4.00 (2.00-6.00)
fmedian (range)
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Table ¢
Mean Observed Maximum UUA/UCr (SD)
Regimen* Day 0 Day 1 Day § Day 10
A 0.437(0.070) { 0.503 (0.125) | 0.449 (0.084) | 0.461 (0.095)
B 0.474 (0.093) | 0.760(0.147) | 0.623 (0.188) | 0.627(0.238)
C 0.401 (0.089) | 0.427(0.041) | 0.442 (0.068) | 0.435(0.105)

Source: Tables 11.10 through 11.12 (n=13-16).
*Regimen A: eprosartan 300 mg oral twice dail

Regimen B: losartan 100 mg oral once daily x 10 da
- ketoconazole 200 mg oral once dail

Regimen C: placebo one tablet once daily x 10 da
ketoconazole 200 mg oral once dail

ketoconazole 200 mg oral once

Day 10

Day 10

Day 10

Table &

y x 10 days: on Day 6, subjects began

daily from Day 6 up to and including

ys: oa Day 6, subjects began
y from Day 6 up to and including

ys: on Day 6, subjects began
y from Day 6 up to and including

Mean (SD) for Tota] Daily Excretion of Urine Uric Acid (mg)
and Urine Creatinine (mg)

-

Regimen* Day 0 Day 1 Day § Day 10

Urine Uric Acid (mg)

A 342.8 (107.6) | 6743 (208.9) | 699.0 (234.0) | 6943 (239.6)

B 365.7 (163.6) | 716.2 (212.6) | 686.0(1845) | 646.0 (248.2)

C 3435 (146.6) | 621.6 (162.5) 689.0(186.3) | 601.4 (192.1)
Urine Creatinine (mp)

A 1698.0(371.6) | 1812.2 (476.0) 1947.0(421.8) | 19737 (463.6)

B 17573 (366.9) | 1691.2 (4622) | 18337 (424.9) 1760.0 (587.7)

C 1746.8 (306.1) | 1777.5 (402.2) 1949.6 (450.8) | 1851.8 (605.6)
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Fiure 2

Mean E-3174 Concentration-Time Profiles Following
Admicistration of Losartan Alone and with
Concomitant Ketoconazole

B
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Figure * 2

Mean Eprosartan Concentration-Time Profiles Following
Administration of Eprosartan Alone and with
Concomitant Ketoconazole
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Figure 4.

Mean Losartan Coacentration-Time Profiles Following
Administration of Losartan Alone and with
Concomitant Ketoconazole
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CONCLUSION: The results obtained from the study showed that : N _

(1) Single dose of losartan alone or repeated doses of lqsartan co-administered w1-t.h ketqcongzole
appears to significantly increase urine uric acid excretion, as measured by the urine uric acid to
urine creatine ratio, compared to either eprosartan or placebo: o .

(ii) Eprosartan had similar effects as placebo on urine uric acid excretion when administered as
single dose alone or repeated doses administered with or without ketoconazole. o

(iii) Co-administration with ketoconazole did not affect the steady state pharmacokinetics of
eprosartan thus confirming the CYP3A is not involved in the metabolism of eprosartan.

(iv) Co-administration of losartan with ketoconazole did not affect the steady state
pharmacokinetics of losartan and E-3174 thus suggesting that CYP3A does not play a major role
in the first pass or systemic conversion of losartan to E-3174.
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PHARMA COKINETICS / PHARCODYNAMICS STUDY
STUDY 108566/006 VOLUMES: 1.053-1.054

INVESTIGATOR AND LOCATION: BERNARD ILSON, M.D.

SMITHKLINE BEECHAM CLIN. RES. UNIT
PHILADELPHIA, USA.

STUDY PATE: August 21 to December 22, 1992, =

OBJECTIVES: (1) To assess the onset of inhibitory effect of eprosartan on angiotensin-I-induced
decreases in efchtive renal plasma flow (ERPF) (Part 1); (2) To assess the onset of inhibitory
effect of eprosartan on angiotensin-Il-induced decreases in ERPF at 24 hours after dosing (Part
1); (3) To establish the lack of agonist activity of eprosartan as determined by the absence of an
eprosartan-induced decrease in ERPF (Part 1); (4) To assess the dose-reponse profile of single oral
doses of eprosartan an eprosartan pharmacokinetics and on inhibition of angiotensin-II-induced
decreases in effective renal plasma ERPF (Part 2); (5) To describe the relationship between plasma
concentrations of eprosartan and inhibition of angiotensin-II-induced decreases in ERPF (Part 2);
(6) To assess the onset of inhibitory effect of selected doses of eprosartan on angiotensin-II-
induced decreases in ERPF).

FORMULATIONS:

Eprosartan 10 mg tablet, Lot # U-92054
Eprosartan 50 mg tablet, Lot # U-92055
Matching placebo tablet, Lot # U-92053

STUDY DESIGN:

Double-blind, randomized, single-dose, placebo-controlled, four-period crossover study conducted
in three parts (Parts 1, 2, and 3) with washout period of seven days between the study sessions.
Aminohippurate sodium (PAH) was administered over six hour interval and angiotensin I was
administered over a four hour interval. During two study sessions of Part 1 PAH alone (without
angiotensin II administration) was administered to assess the angiotensin II agonist effect of
eprosartan compared to placebo. During the remainder of Part 1 and during Parts 2 and 3, PAH
and angiotensin II were administered to assess the the changes in effective renal plasma flow (PAH
clearance), blood pressure and pulse rate, and serum aldosterone concentrations at 0 to 3 hours
and 24 to 27 hours after dosing (Part 1, Sessions 1 to 4), at 0 to 3 hours after dosing (Part 2 of
the- study), and at 12 to 15 hours (Part 1, Session S and Part 3 of the study) following
administration of eprosartan or placebo. All subjects were maintained on high-salt diet throughout
the study. Table 1 below summarises the treatment regiments. Blood samples were obtained for
PAH, cortiso! and aldosterone (5 ml) were obtained during Part 1(sessions 1 to 4) as follows: -1,
0 (predose), 1, 2, 3, 4, 23, 25, 26, 27, and 28 hours post dose (eprosartan or placebo); during
Part 2 at -1, 0 (predose), 1, 2, and 3 hours post dose; and during Part 1 (session 3) and Part 3 at
10.75, 11, 12, 14, 15, and 16 hours following the evening dose of study medication. Blood
samples (5 ml) for pharmacokinetic analysis were obtained in Part 2 at ¢ (predose), 0.5, 1, 1.5,
2,4,6, 8, 10, 12, 15, and 24 hours following administration of study medication and in Part 3
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at 0 (predose), 0.5, 1, 1.5, 2, 3, 6, 10, 12, 15, and 20 hours following administration of study
medication. Plasma samples were stored at -20°C until assayed for PAH, aldosterone, cortisg] or
eprosartan.

TREATMENT REGIMENS
PAH Angiotensin-[I
: Pant Session Study Start” | Stop* | Starr® Stop* h
Medication¢ | (hrs) | (hrs) (hrs) (hrs)
AB 1. 4 -1 3
22 28 23 27
] I-4 1cp 2 4 Not given
22 28
5 E 0 s s
2 1-45 A B,CD, |2 4 -1 3
E,F,G
3 1-4¢ 1o B CD |10 16 1 15

® Infusion start and $top times relative to time of dosing with study medication

 Study Medication: Part 1 - SK&F 108566 350 mg = A, €, E; Placebo = B,D

Part2. SK&F 108566 A= 10 mg. B= 30 mg, C= 50 mg, D= 20 mg, E= j00 mg,
F=200mg; G= Placebo
=,

Part3 - SK&F 108566: A=$0 mg. B=100 mg, C=350 mg; D = Placeho

§ Sequence of sdministration of study medicslion was double blind and randomized. Subjects
received seven tablets, comprised of active drug andfor placebo, for each dose of study medication.

ASSAYS:



DATA ANALYSIS:

ERPF was estimated by calculation of the serum clearance of PAH (CL,,,) using the following
formula: )

CLy,y (mY/min) = PAH Maintenance Dose (mg/min) = Ipan
Span (mg/mi) Sean (mg/mi)

where
Sparr (mgtml) = Serum PAH concentration b

Ipan (Mg/ml) = Actual maintenance dose administered derived from the infusate concentration of
PAH .

Phannacokinetic'/Pharmacodynanﬁc Analysis
A measure of the inhibitory effect of eprosartan on angiotensin II induced decreases in ERPF

(ACL;,y) was derived to express the change in CL,, ,; associated with €prosartan relative to that
associated with angiotesin II alone:

ACLpuy, = 100% (CLppy = Cloys o)
(CLeass1 - CLpayg [t =1, 2, 3 hours post dosing)

The relationship between ACL,,; and eprosartan plasma concentrations at 1, 2, and 3 hours post

dose (Part 2 of the study) was explored using an inhibitory E .. model or inhibitory E_,, mode
which adjusted for baseline ACLp,y, By :

E = ACLpyyy = Epye C o1 E = ACLppy, =By = E,,,. C
ICy, + C ICy, + C

where Emax = maximum inhibition of angiotensin II induced decrease in ERPF ,
IC;, = eprosartan plasma concentration associated with 50% Emax

The inhibitory effect of eprosartan on angio'tensin IT induced changes in ERPF relative to placebo
(ACLFp,y) for t=12, 13, 14 and 15 was computed as follows:

ACL ppste = 100% (Clpass, = Clioas pucess)
(CI’PAH ’ phoebo)

RESULTS: Tables 1- 5 summarize the phannacoldnetic/pharmacodynanﬁc data obtained from the
study while Figures 1-9 show the individual plasma concentration-time profiles following the
administration of eprosartan and Figures 10-12 show concentration-effect relationships.

2



Table 1. Mean (SD) Parameter Valu

Healthy Volunteers

es for Eprosartan Following Oral Administration to

PART 1
PARARMETER DOSE (MG)

: 10 30 50 70 100 200

Cmax (ng/ml) 945 | 2215 | 273.4 | 4622 | 461.6 | 8189
j (38.8) | ©6.6) | 1428 | (324.5) | (135.5) | @711y

AUC,, (ng*h/ml) 286 590 873 1165 1182 2658
125 | @35 | M3 | ao00) | @35 | a71s)

Tmax (h) 1.94 1.88 1.38 1.31 1.56 1.88
(1.29) | (1.33) | .00 | 059 | (1.05) | (0.99)

Table 2, Mean (SD)

Parameter Values for Eprosartan Following Oral Administration to

Healthy Volunteers
PART 3
PARAMETER DOSE (MG)
50 100 200
Cmax (ng/ml) 365.6 (182.2) | 566.2 (319.0) 1195.2 (334.0)
AUCg, (ng*/ml) 1305 (964) 3242 (2564) 7983 (4266)
Tmax (h) . 1.88 (0.85) 2.88 (2.10) 3.25(1.89)

£3




Table =
PAH Infusion (Day 2)
Mean PAH Clearance and Regimen Comparisons
Part 1
X MERN MEAN 90% sos
™! 1 REG_C REG D DIFF SED LOWER UPPER
LIMIT LT
S C-D  65.97  608.97 45.00 41.94
10 <D 73075 617,47 113,08 51.60
11 C€-D 78544 620008  1ee 3¢ 52.38
12 C-D  TR244  €06.99  1en.qc 50.42
B3 ¢c-p 712428 @785 86.66 89.58
MEAN MEAN 95% 95%
TME 1 REGA- R p DIFF SED LOWER UPPER
_ LDMIT LT
2 A-D 42233 60897 _186. 41.9¢
10 A-D 58,61 617,47  -gape 51.60
i1 A-D  610.a1 62008 -9.67 52.38
12 A-D  639.72 . 60699 32.73 50.42
13 2a-D 72516  637.65 87.54 89.58 -
MEAN MEAN 95¢ 95%
T™E 1 %GB REG_D DIFF SED LOWER UPPER
— , LIMIT LDaT
2 B-D 40261  608.97 -206.36 41.94
10 B-D  362.96  €17.47 -254.e1 51.60
1 B-D 34975 620008 -570.34 52.38
2 B-D 34298  €06.99 -364.01 50.42
3 B-D

549.37  637.62  _gg.2¢ 89.58

1. Actual time of day. PAH infusion b700-1300; angiotenzin-13 infusion
fregimens A, B anc E only) 0800-1200; Study medication adminiztered at 0800
(tegimens A.B.C,.I or 21¢0 the prior evening (regimen &

2. Regimen key: .

350 mg of SKLF 108566 with PAH and Angintensin-11 intusions
placebs with pAR and angiotenzin-11 infuziona

350 my of SK&F 108566 with pan intusion

blaceto with pan infusion. .

360 ng of SKeF 108566 (given 12 hours prior o infusions of FAR and
angiotensin-II) with PAH and angiutensin-I3 infusinns

Mmoo NTm >

Xa
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Tablez (Continued)
PAH Infusion (Day 3)
Mean PAH Clearance and Regimen Comparisons

Part1
MEAN MEAN 90% 90%
™E! 1 REG_C REG D DIFF SED LOWER UPPER”
LIMIT LIMIT-
L Y
8 cCc-»D 633.93 660.83 -26.90 56.52
9 c¢-p 651.38 634.15 17.23 37.24
10 c-p 635.30 642.28 -6.99 37.94
11 c-p 624.97 643.10 -18.13 38.09
12 ¢c-p 642.82 617.36 25.46 33.58
13 c¢c-p 652.01 658.69 -5.68 49.32
MEAN MEAN 95% 95%
™ bio) REG_A REG D DIFF SED LOWER UPFER
LIMIT LDMIT
8 A-D 652.07 660.83 -8.76 56.52
9 Aa-p 439.48 634.15  -194.67 37.24
10 a-p 395.68 642.28  -246.60 37.94
11 a-p 377.91 643.10  -265.20 38.09
12 aA-p 378.28 617.36  -239.08 33.58
13 aA-p 643.00 658.69 ~15.69 49.32
MEAN MEAN 95% 953
TDE o REG_B REG_D DIFF SED LOWER UPPER
LT LT
8 B-D 654.92 660.83 -5.91 56.52
9 B-D 403.31 63¢.15  -230.83 37.24
10 B-Dp 364.37 642.28  -277.09] 37.94
11 B-p 349.05 643.10  -294.05 38.08
12 B-p 349.84 617.36  -267.52 33.58
13 B-D 628.77 658.69 -29.92 49.32
MEAN ME2N 95¢ 95%
TIME oD REG_E REG_D DIFF SED LOWER UPPER
, . LIMIT LIMIT
8 E-D 697.67 660.83 ° 36.82 56.52
9 E-pD 564.87 634.15 -69.28 37.24
10 E-p 546.35 642.28 -95.93 37.94
11 E-p 516.17 643.10  -126.93 38.08
12 E-p 487.73 617.36  -129.63 33.88
13 E-p 680.59 658.69 21.90 49.32
1. Actual time of day. PAH intusion 0700-1300; angiotensin~1, Altungg

lregimer: A, B and E only) 0800-1200; Study medicaticn administered at 0900
{regimens A,B,C,U) or 2100 the prior evening (regimen E)

2. Regimen key: . -
A: 350 mg of SK&F 108565 with PAH and Angiotensin-I1 intusionz

R: placeb»» with PAH and argilotensin-11 infusions

C: 350 mg of SK&F 108566 with PAH infusjion

0: placebo with PAH infusion .

E: IS0 mg of SK&F 100566 {given 12 hours prior to infusionz af pay and

angiotensin-II} with PAN and angiotensin-11 infusions

g5
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Table 2

3 Hours After Dosing
Mean PAH Clearance and Regimen Comparisons

Part 2

Similtaneous . Simultaneous

QO>»wno Qrwouow

Q>»wo

Q >y w

95% 95%
Lower  Difference Upper

Confidence Between Confidence

Limit Maans Limit

58.69
118.59°
210.74
143.20
186.55
342.86

59.90
152.04
84.51
127.86
284.16

92.14
24.61
67.96
224.26

-67.54
~24.18
132.12

43.35
1939.66

156.30

—

2.

QMo Wy

Regimen key:

SK&F 108566
SK&F 108566
SK&F 108566
SK&F 108566
SK&F 108566
SR&F 108S66
Placebo

Carparisons significant

10 mg
30 mg
50 mg
70 mg
100 mg
200 mg

on Tukey's procedure.

at the 0.05 level are indicated by ‘**s: based

&b
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Table 4 -
Mean PAH Clearance and Regimen Comparisons
Part 3
MERN MEAN ‘ 95% 958
™EZ ! REG_ REG_P DIFF SED LOWER  UPPER -
’ LIMT  LpgT
A-D  43.80  362.83 73.97  36.15 -
B-D  458.68  362.a3 95.86  36.15
C-D  515.90  362.83 153.07  36.15 |
MEAN MEAN ) 95% 953
™2l REG_ REG_P DIFF SED  _, LOWER  UPPRR
LIMIT  rIMIT
A-D  343.79  316.95 26.83 37.88
B-D 420,14  316.95 103.19 37.88
C-D  42.72  316.05 105.77 37.88

[

00wy

[\

Regimen key:

SK&F 108566 - 50 mg
SK&F 108566 - 100 mg
SK&F 108566 - 350 mg
Placebo

Actual time orAday following dosing. Study medication is
administered at 21.00 on the previous night.
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CONCLUSIONS: The results obtained from the study show that the concentration-effect
relationship was not well characterized due to insufficient number of data points resulting from
limited number of subjects, short duration of angiotensin II infusions, and small number of plasma
concentration sampling points. Eprosartan inhibited the decrease in ERPF (measured as PAH
clearance) induced by exogenous angiotensin I in a dose-related fashion. The effect of eprosartan
was maximum at one to two hours after dosing (Part 2 of the study), was maintained for at Jeast
15 hours but was absent at 24 hours after dosing (Part 3 of the study). AUC and Cmax of
eprosartan increased with dose (10 to 350 mg) in a nonproportional manner.

-
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IN VITRO METABOLIC STUDIES

PROTOCOL NUMBER: D940634/108566 VOLUME: 1.077 PAGES: 2- 36

INVESTIGATOR AND LOCATION: - ANDREW D. AYTON AND RANDALL S, S0zI0
SMITHKLINE BEECHAM PHARMACEUTICALS
KING OF PRUSSIA, PA, USA.

STUDY DATES: August 1 to September 11, 1094, -

OBJECTIVE: To investigate the inhibitory potential of eprosartan (SK&F 108566) on the human
cytochrome P450 enzymes and to provide information which may assist in the prediction of
potential intereattions between eprosartan and specific drugs in vivo.

PROCEDURES:

Assays for ethoxyresorufin O-dealkylase (CYP1A), caffeine N3-demethylase (CYP1A2),
coumarin 7-hydroxylase (CYP2A6), tolbutamide hydroxylase (CYP2C8-9) S-mephentoin 4-
hydroxylase (CYP2C19), (+/-)-bufuralol 1'-hydroxylase (CYP2D6), chlorzoxazone 6-
hydroxylase (CYP2E), and cyclosporine oxidase (CYP3A4) were performed by incubations with
microsomes from three human livers. Aliquots of eprosartan solution (50 mM) in phosphate buffer
(PH 7.4) were added to incubates to give final concentrations of 100, 10, 0.1 and 0 M. The
percentage inhibition of each enzyme was determined by comparison to concurrent control
activities.

Additional incubations were performed to investigate the potential of eprosartan as a
mechanism-based inhibitor of Cytochrome P450 and to provide information on the inhibitory

potential of any microsomal oxidative metabolites of eprosartan produced during a 10 minute pre-
incubation period.

RESULTS: Tables 1-7 and Figure 1 summarise the results obtained from the study.

Table A2 The effect of SK&F 108566 on cournaria 7-hydroxylase activity in

Table AT The effect of SK&F 108566
0a ethoxyresorulia O-dealkylase buman liver microsomes H31, HS3 and HS4.

udﬁtyinhumnﬁvzmjmnesml.mmm.

SK&F 108566 Coumarin 7-hydroxylase
SK&F 108566 Ethoxyresorufin O-dealkylase (M) (mm_-lm: w:;,,-n,
M) (amolbr.“Img protein-l)
Hil H53 Hs4
H31 H53 H54
o+ 20.89 (100.0) 4.18 (100.0) 13.60 (100.0)
o+ £.26 (100.0) 125 (100.0) 1.15 (100.0) 100t 12.87(61.6) 3.77(90.3) 10.86 (79.9)
100+ 945(1145) | 0.82¢65.5) 105 (91.5)
. 0* 13.05(1000) | 2.14(1000) | 9.70(i00.0)
0 ) 5.08 (100.0) 0.60 (100.0) 0.75 (100.0) 100* .- 12,61 (96.6) 231 (108.2) 9.47 (97.6)
100 S0409.) | 055(925) | 0.75(1002)

Values in brackets represcat % control activity
y Values i i ivity.
¥ SK&F 108566 was pre-incubated with substrate, microsomes and buffer for s in brackess represeit % control activiy.

2 minutes, before dding prewarmed cofactor (o start the reaction. _+ SKAF 108566 was pre-incubated with substrate, microsomes and buffee for

* SKAF 108366 was pre-incubated with microsomes, cofactor sad bulfer for 2 minutes, before adding prewarmed cofactor o star the reaction.

10 minutes, before adding prewarmed substrate to #tart the reaction. * SK&F 108566 was pre-incubated with microsomes, cofactor and buffer for

10 minutes, before sdding prewarmed substrate to start the reaction.

Qi
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Table A3 The effect of SK&F 108566 on tolbutamide hydroxylase aclivity in Table Ad The efiect of SK&F 108566 on s.mcphcny(o;n 4-hydroxylase
human liver microsomes H31, H53 and H54. ’

activity in human liver microsomes H31,H53 and Hs4.

SK&F 108566 Tolbutamide hydroxylase SK&F 108566 S-mephenytoin 4-hydroxylase
M) (amolhr-! mg protein-1) (uM) (nmol hrl mg protein-1)
Hi Hs3 Hs4 H H53 Hs4

o+ 5053 (100.0) | 39.85(100.0) 40.90 (100.0) o+ 8.64 (100.0) 2.79 (100.0) 1.06 (100.0)
01 4934(97.6) | 4275(107.4) 39.97 (97.7) 0.1t £8.70 (100.7) 282(101.0) 0.99 (93.8)

I+ N 47.48 (94.0) 41.18 (103.3) 42.82 (104.7) 1+ N 838 (97.0) 2.7(99.3) 1.02(96.7)
10+ 47.18 (93.4) 4052(10L.7) | 41.64¢ 101.8) 10+ - 8.30(96.1) 274 (98.3) 0.99 (93.7)
100+ . 41.59 (823) 36.05 (90.5) 3539 (86.5) 100+ 8.13(%4.1) 2.65 (94.8) 0.92 (87.0)
0* 28.00(100.0) | 28.91 (100.0) | 2561 (100.0) 0* 6.01 (100.0) 2.38 (100.0) 0.72 (100.0)
100+ 29.17(104.2) 29.36 (101.6) 33.15(129.5) 100 597(993) 219(91.9) 0.70 (100.0)

Values in brackers represent % control activity,

Values i brackesrepmeal%eonu'ohcﬁvi .
Values are a mean of duplicate determinarions pesa v
) Values are & mean of duplicate determinations
+SK&F 108566 was pre-incubated with substrate, microsomes and buffer for ph '
5 minutes, before adding prewarmed cofactor 1o start the reaction. + SK&F 108566 was pre-incubated with substrate, microsomes and buffer for
y 5 miautes, before adding prewarmed cofactor 1o start the reaction.

* SK&F 108566 was Ppre-incubated with microsomes, cofactor and buffer for
10 minutes, before adding prewarmed substrate (o start the reaction.

A I'hydroxylation .
Table AS The elfectof e 108566 on (4 rt el Itydrox Table A6 The effect of SKAF 108566 oa chlorzaxazom E-hydroxylase

activity in buman liver microsomes H31, H53 and H54.

% DS 1
su(imlagss“ (#(n):mm hy“?"_’l)“‘ SK&F 108566 Chlorzoxazone 6-hydroxylase
protean M) (omolbr.min"! mg protein-1)
H34
Hil 33 H3l HS3 Hs4
. 0) | 7.28(1000) | 2.12(100.0)
o(_’,: 2::.‘3(('9?3)) 7-!7((98.5) 2.02 (95.6) ot 10743 (100.0) [ 98.09 1000) | 75.62 (100.0)
. sagny | o 195 (54.2) or 107.69(1002)| 9376(956) | 7431 (983)
0 | uotiors) | Taiees | s 1 9192012) | 9230(34.1) 7236 (95.7)
lov osang | & 174 (822) 10« | 9107(848) | 915 ®3) | 6133¢811)
) : 100+ KuEe | 738 | 1342 57.1)
o* 1975(100.0) | 474(100.0) | 225(100.0) .

. . a05@64 | 2280000 o 8545(1000) | 97.78(100.0) | 6645 (100.0)
100 19.02 (96.3) ®6.4) 100+ L2(1068) [ 450(967) | s778 (86.9)

Values in bnckcts represent % control activity. Values it brackets represeat cotrol activity.

Values are a mean of duplicate determinuions

+ SK&F 108566 was pre-incubated with substrate, mim and buffer for
5 minutes, before adding prewarmed cofactor to start Shemcnon.

* SK&F 108566 was pre-incubated with microsomes, cofactor and buffer for
10 minutes, before adding prewanncd substrate to start the reaction.
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Table A7 The cffect of SK&F 108565 on cyclosporine oxidase activity in
. hunnlivermimxngsml.l-ls3and!l54.

SK&F 1085‘66 Cyclospariae oxidase
(uM) (nmol.brlmg 3 in"
)
Hal - H33 Hy4
ot 4.02 (100.0) 0.75(100.0) 0.85 (100.0)
0.1+ 409 (101.7) 0.78(104.4) | . 1.04 (1223)
1+ 3.93 (97.8) 0.75 (100.4) 097 (1142)
10+ . 3.79(94.4) 0.75 (99.5) 104 (122.7)
100+ 3.53(81.n 0.65 (91.9) 0.89 (104.4)
o* 4.05(100.0) 0.65 (100.0) 1.10 (100.0)
100 3.82(943) 0.68 (104.7) 0.97 (88.4)
Values in brackets fepresent % coatrol activity.
Values are & mean of duplicate determinations
% SKAF 108566 was pre-incubated with substrate. microsomes and buffer for
5 minutes, befmlddingpmwumedeoﬁuammthcmajm.
® SK&F 108566 was pre-incubated with microsomes, cofactor and buffer for
lom.wmmpmmmmmmem«.

g3

L

against
liver

Figure | The inhibitory potential of SK&F 108566 (100 uM)
. cytochrome  P450  related  activities
microsomes+

in human

% control activity

i 22883388 3
§EEEEE B
UUUUU
Cytochrome P450 enzyme

Data is presented as mean value with SEM for three buman livers. The raw
data used 10 construct this figure arc preseated in Appeadix A.

* Oaly data using 100 uM are displayed graphically. Data using additional
lower conceatrations are included in Appendix A
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IN VITRO PROTEIN BINDING

PROTOCOL NUMBER: D92034/108566 VOLUME:1.077  PAGES: 37 - §7

INVESTIGATOR AND LOCATION: MICHAEL CARBONARO

SMITHKLINE BEECHAM PHARMACEUTICALS
UPPER MERION, USA.

STUDY PATES: March 4 to April 17, 1992,
PROCEDURES:

Blood Cell Partitioning: Blood was collected from rats, dogs and human volunteers (n=4 males).
*H-eprosartan at concentrations of 100 (rat and dog only), 10, 1, 0.1, 0.01 and 0.001 mg(acid)/ml1
were diluted 1:100 into 3 ml of blood, resulting in blood concentrations of 1000 (rat and dog),

RESULTS: Tables 1-6 and Figures 1-4 summarise the results obtained from the study.

Appendix Table 1 Appendix Table 2
Protein Binding of 3H.SK&F 108566 in Rat Plasmsd Protein Bindiag of JH.SKLF ‘108566 in Dog Plasma?
Effect of Incubation Time fTect of Incubation Time
Results of Individual lnnpluons f Results of Individual Incubations
Equili- Equili- . kquili- Equilic
Replicate Time  brigpm .brium p Fraction Fraction Replicate Time brium brium v p Fraction Fraction
Number (rs) Plasma  Buffer Vpe/Vpi Bound  Free Number (s) Plasma  Baffer P¢Voi® “Bound Free
Conc. Conc. X 100 X 100 Conc. Conc. X100 X 100
: (OTe) 13,5) (%) (%) . @Te) ©F) (%) (%)
— (ughnl)  (ug/mD _Qp/ml) _ (ug/ml)
1 1 0.7864 - 0.0218 09086 96.96 3.04 1 1 0.8556 0.0576 1.0154 9336 6.64
2 1 0.7939 0.0218 1.0119 97.29 271 2 1 0.8741 00675  1.0051 92.31 7.69
3 1 0.7916 0.0220 1.0329 97.31 2.69 3 1 0.8774 0.0581 1.0188 93.49 651
1 2 0.7554 0.0229 09324 96.76 324 1 2 0.8262 0.0819 1.0169 90.24 9.76
2 2 0.7799 0.0237 1.0486 97.10 290 2 2 0.8288 0.0837 1.0148 90.03 9.97
3 2 0.7848 0.0242 10148 9696 3.04 3 2 oMo 0.0865 10128 89.83 10.17
1 4 07002 0.0240 11179 9692 3.08 1 4 0.7708 0.0993 1.0124 8725 1275
2 4 07089 00260 11074  96.68 332 2 4 0THs 01028 L0372 8714 1286
3 4 07107 00256 10955 9670 330 3 40752 01032, 1020 8731 1269
1 6 0.6968 0.0259 1.0825 96.56 M 1 6 0.8173 0.1134 1.0530 86.89 13.11
2 6 07252 00254 11736 9700 300 2 6 02305 01142 10431 8674 1326
3 6 07240 00269 11079 9663 337 | 3 6___O0B173 ° 0.1140 10495 8662 1338
a chlicuendymotimhaﬁonsdphmw.&mmn 2 Replicate enalyses of incubations of plasma ed from (n24) do
b Volume of plasma at equilibrivm divided by the initial plasts volume. Rep poal n2d) dogs.

b volume of plasma at equilibriom divided by the imitial plasma volume.
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Appendix Table 3

Protein Binding of 3H-SK&F 108566 in Human Plasma3
Effect of Incubation Time
Results of Individual Incubations

Equili- _ Equili-
Replicate Time briom brium p Fraction Fraction
Number (brs) Plasma  Buffer Vpe/Vpi Bound  Free
, Conc. Conc. X 100 X 100
. OTe) (OF) (%) %)
Gghl)  (ughoh)
1 1 0.9072 0.0105 1.0206 98.87 1.13
2 1 0.9030 00109 10161 98.82 1.18
3 1 0.919% 0.0109 1.0049 98.82 1.18
1 2 0.8919 0.0146 1.0362 98.42 1.58
2 2 09024 0.0143 1.0213 98.45 1.55
3 2 0.8975 0.0142 10271 98.46 154
1 4 0.8784 0.0163 1.0404 98.22 1.78
2 4 0.8790 0.0165 1.0399 98.19 1.81
3 4 0.8816 0.0168 1.0446 98.17 1.83
1 6 0.8559 0.0164 1.0633 9820 1.80
2 [ 0.8720 0.0166 1.0689 9822 1.78
3 6 _0.8816. 0.0167 10536 98.20 1.30

2 Replicate analymdinmhaﬁomofphmfmmuindcmlcvolumcx.
® Volums of plasma at equilibrivm divided by the initial plasma volume.

Appendix Table 5

Blood Cell Association of IH.SK&F 108566 in Dog Bloodd
Effect of Incubation Time

Resolts of Individual Incubations

Replicste  Time "CB Cp Cg/Cp

Number  (hrs)  (ug/ml)  (ug/mi)
1 0.25 0.7905 13% 0.57
2 . 025 09118 1389 '0.65
3 0.25 0.8652 1398 0.62
1 0.5 09113 1387 0.66
2 0.5 0.8523 1412 0.60
3 0.5 08619 1375 0.63
1 t 0.9448 1364 0.69
2 1 0.9483 1434 0.66
3 1 09565 1423 0.67
1 2 0.9043 1361 0.66
2 2 05162 1345 0.68
3 2 0.5193 1.342 0.69

: Repummuysesofmuuauﬁmbwm&m(nzz)dm

75

Appendix Table 17"

Blood Cell Association of 3H.SK&F 108566 in Rat Blgoda
Effect of Incubation Time
Results of Individual Incubations

Replicate  Time Cs Cp Cp/Cp

Number  (hrs) (ug/ml)  (ug/ml)
1 025 0.9098 1381 0.66
2 025 0.8455 1.383 0.61
3 025 0.8624 1386 0.62
1 0.5 09194 1414 0.65
2 0.5 0.9158 1337 0.69
3 0.5 0.9078 1369 0.66
I 1 0.8644 1.408 0.61
2 1 0.8504 1.411 0.63
3 1 0.9094 1.359 0.67
1 2 0.8866 1.346 0.66
2 2 0.8892 1319 0.67
3 2 0.8991 1.381 0.65

® Replicate analyses of incubations of rat blood pooied from 10 razs.

Appendix Table é

Blood Cell Assoctation of SH-SK&F 108566 In H a
Effect ot Incubation Time uman Blood

Results of Individual Incubations

Replicate  Time Cs Cp Cp/Cp

Nomber  (hes)  (ug/ml) {1g/ml) :
1 0.25 0.9135 09536 0.96
2 025 0.9005 1192 0.76
3 0.25 0.8959 1201 0.75
1 0s 0.9031 1242 0.73
2 0.5 0.9011 1236 0.73
3 0.5 0.8859 1.189 0.75
1 1 09153 1215 0.75
2 1 0.8749 1172 0.75
3 1 0.8782 1.143 0.77
1 2 0.5015 1.173 0.77
2 2 0.8578 1.075 0.80
3 2 0.8564 1.208 0.71

% Replicate analyses of incubations of blood from a single male volunzeer,



16

(38

20
25 RAT

» =Y

15

10

s

o © © © o ©
xn.n'm LY R R R 10 1000 10000
- o
20 DOG
18- . -
104 9 © e 8 A4

84

o . .

0o o1 o1 g 10 10 1000 semo
Y
25 HUMAN
20
15
10

s .

N &___© e o ©

0007 001 a1 4 0 100 1000 10000

Total Piasma Concentration of 3H-SKLF 108566 (ugiaciaymn

Figurs 2. mmdmhmnm“, )
ot e ons e ot g e e

RAT

124 N

% Free o
Fraction g
44
1= s . .
o T T ; . ' C
0 1 2 I ; 5 G
18
DOG
124 . :
X 4

* o
' o

44

0

L] Y . : | |
- 1 2 I : s :
16
HUMAN

124

8

4

£-4 e ° .
9 L] , : ; | l
[} 1 2 3 T v :
Figurs Tine (Mours)
* wm‘ CUbSLion time on the frse ¥action of SKAF 108566
" on 2w rae (unbound)
Dﬂmwmwmﬂmm.‘m‘q
and hurran mate m"usa
'um\dthm
14
8
T Ratio
0.754
8 8 "
054
025
O ' | | |
[ 20 40 pa - 1m 120

14 -

075 '
. g o -
054
025
[}
0 ’ | | | |
[ -0 40 © p - —

J : HUMAN
0.75 3 \Q R 8
0.5
.25

[} l ' | | |

0 2 ©  ® PR ~—
FAgure Tome pmirnstas)
3 ERectet me oa S ot ot H-SKAF 1

mmwn“mum%mw
- ¥ 1 ugteckiit.

15

RAT
124
0.9
N ¢ e @ e e o
03-
o
it | v . - . i
0001 a0l o1 1 1 T T
48 4
DOG
124
0.9
(T3 e o o . . _
034
O - i
) r .
001 o3 1 10 e T
15 -
HUMAN
12-
0.9
0.6 o e o
(<] 8 8
034
o
o ﬁ“" M.,;m 1000 10000
” 108568 (ug/mi)
4 BloodPeems Retio of ¥ .

me.lmdmﬂ.mww Bood

® Iror nome mals wolseers.



CONCLUSIONS: The data obtained from the study show that;

(i) Plasma protein binding of €prosartan was extensive but varied between species (% free fraction
in rat, dog and human were 1.9, 11.1, and 1.6% respectively at 10 ug(acid)/ml)

(ii) The free fraction in all species remained approximately linear up to 10 ug(acid)/ml but
increased in a non-linear fraction above at concentrations above 100 pg(acid)/ml.

(iii) The Blood/plasma ratio remained constant for all three species and was approxfmately 0.54
in rat and dog blood (0.01 - 1000 #g(acid)/ml) and approximately 0.62 in human blood 0.01 -
100 pg(acid)/ml) thus suggesting little association with blood cells..
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RENAL IMPAIRMENT STUDY
STUDY 108566/ 099 VOLUME: 21.1

INVESTIGATOR AND LOCATION: BERNARD ILSON, M.D.

SMITHKLINE BEECHAM CLIN. RES. UNIT
PHILADELPHIA, USA.

A\ ]

STUDY DATE: October 22 to December 4, 1996. =

OBJECTIVES: (1) To compare the pharmacokinetics of eprosartan in hemodialysis—dependent
patients with end stage renal disease between hemodialysis treatments (non-dialysis day) relative

between hemodialysis treatments (non-dialysis day) relative to age- and weight-matched volunteers
with normal renal function; (3) to determine the hemodialysis clearance and protein binding
characteristics of eprosartan during dialysis (dialysis day); (4) to assess the safety and tolerability
of eprosartan in subjects with end stage renal disease maintained on hemodialysis.

FORMULATIONS: '
Eprosartan 400 mg tablet, Lot numbers U-95113.

STUDY DESIGN:

An open label, parallel group, single dose study in 9 hemodialysis-dependent patients with end
stage renal disease and 10 volunteers with normal renal function. Each subject received 400 mg

blood samples (5 ml) were collected at 0 (predose), 0.5, 1, 1.5, 2, 3,4,6,8, 10, 12, 18, and 24
hours following dosing. In hemodialysis patients on the dialysis day blood samples (5 ml) were
collected at 0 (predose), 0.5, 1, 15,2,3 (immediately pre-dailysis), 7.5, 8, 9, 10, 12, 18, and
24 hours following dosing. Pre-dialyzer ‘(arterial line) and post-dialyzer (venous line) blood
samples were obtained at 4, 5, 6, and 7 Hours after drug administration. Dialyzate effluent was
collected prior to the start of hemodialysis and then in the intervals 0-1, 1-2, 2-3, and 3-4 hours
after initiation of hemodialysis. In addition, blood samples (7 ml) were obtained post-dosing at
3 and 7 hours for the determination of ex vivo (post-dose samples) plasma protein binding of
eprosartan. Plasma and urine samples were stored at ~20°C until assayed for eprosartan.

ASSAYS:

eR%



DATA ANALYSIS: AUC, Cmax, Tmax, %fu, and ti» were calculated.

RESULTS: Tables 1- 3 Summarise the pharmacokinetic data obtained from the study while
Figures 1 and 2 show the Plasma concentration-time profiles following the administration of
€prosartan to the two groups of subjects..

-

Table | ~Arithmetic Mean (SD) Pharmacokinetic Parameter Values for
Eprosartan and Statistical Results in Normals and Hemodialysis
Patients (N on-Dialysis Day)

Non-Dialysis Day |' Normals Point Estimate
Parameter (n=9) : (n=10) (95% CI)
AUC(0-1) 15075 I 6672 1.60 @
(ng-/mL) (17375) L (3071) (0.78, 3.25)
Cmax 2180 I 1780 1014
(ng/mL) (1626) ! (585) (0.60, 1.71)
Tmax € 1.55 ! 1.49 045h b
(h) (1.03-402) ! (1.02- 3.05) (-0.45, 1.52 h)

@ data presented as the ratio of the geometric means (Non-Dialysis Day:Normal)
b data presented as the median difference (Non-Dialysis Day-Normal)
¢ data presented as median (range)

Non-Dialysis Day i Normal Point Estimate
Parameter (n=9) . : (n=10) (95 % CI)
%fu 3.02 L 174 1274
(0.64) | 0.17) (0.83, 1.72)
Unbound AUC 506 : 116 2726
(ng-h/mL) (716) ! (55) (1.28, 5.79)
Unbound Crnax 68.6 {310 1736
(ng/mL) (64.9) ! 10.7) (0.99, 2.99)
9 data presented as the difference in arithmet

?9
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Table 3 Arithmetic Mean (SD) Pharmacokinetic Paraineter Values for
Eprosartan jp Hemodialysis Patients

i AUC(0-) 'Cmax Tmax @ % fu % fu CLhd
(ng'h/mL) (ng/mL) (h) 3h) (7h) (mL/min)
Dialysis Day 20593 2900 398 3.19 2.01 11.22
(n=8) (17423) (1520) | (1.98 - 7.50) (0.78) (0.43) (7.10)
Non-Dialysis Day | 15075 2180 1.55 2.81 3.26 °
P {n=9)* (17375) (1626) { (1.03- 4.02) (0.83) (0.72) T

2 data presented as median (range)
Source: Tables 10.11-10.15, 10.18
*Subject 002 did not have a rep.
Non-Dialysis Day

Figure =

Figure 1 . Mean Plasma Eprosartan Concentration-Time Profiles Fallowing

. " Adminlstra

Mean Plasp, Eprosartan Concentnﬁon-’l’ime Profiles Following Ona’A tion of 400 ¢ Eprosartan
Oral Administration of 400 mg Eprosartan

Plaaws Concentration (ng/mt.}

CONCLUSIONS: The data obtained from the study showed that: () AUC increased more than
2-fold and Cmax increased by 22% in hemodialysis patients when Compared to healthy volunteers;
(ii) the % fraction unbound increased by 74 % in hemodialysis patients whep compared to healthy
volunteers; (iii) unbound AUC increased more than 4-fold and unbound (;max Increased more
than 2-fold in hemodialysis patients when compared to healthy volunteers; (iv) compa.red to non-
dialysis day, AUC and Cmax increased by about 35 and T), increased 2-fold on dialysis day;
(v) compared to pre-hemodialysis sample, the observed %fraction unbound was lower (about 40%
decrease) when assessed ‘immediately post-hemodialysis (7 hours Post-dose); (V1)_ CI:M of
cprosartan determined by dialysate measurement was 11.22 ml/min (vi) the Pharmacokinetics of
€prosartan in hemodialysis patients were highly variable compared to healthy volunteers.
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DRUG PRODUCT DISSOLUTION TESTING

Table | Dissolution Data for Batch U95110, 300 mg Tablet, Formula Code AH,

Table 3 Dissolution Data for Batch U9511 1, 400 mg Tablet, Formula Code AJ,

used in Protocols 089 and 092, Dissolution Method PDMU-0154

Tablet Dissolution (percent dissolved)
15 minutes 30 minutes 45 minutes 60 minutes
1
2
3
4
5
6
7
8
9
10
11
12
mean 28 100 100 100

used in Protocol 035, Dissolution Method PDMU-0154

Tablet Dissolution (percent dissolved)
15 minutes 30 minutes 45 minutes 60 minutes
1
2
3
4
5
6
7
8
9
10
11
12
mean 98 100 100 101

TableS Dissolution Data for.Batch U93174, 100 mg tablet, Formula Code G,

used in Protocol 018, Dissolution Method PDMU-0085

Tabie 2 Dissolution Data for Batch U94175, 200 m

g Tablel, Formula Code AG,

used in Protocol 034, Dissolution Method PDAf U-008s

Tablet Dissolution (percent dissolved)
15 minutes 30 minutes 45 minutes 60 minutes
\l s
2
3
4
5
6
7
8
9
10
1
12 _
mean 920 95 96 96

Table /.Di.rsolurion Data for Batch 194

190, 200 mg Tables, Formula Code AG,

used in Protocols 035 and 092, Dissolution Method PDMU-0085

Tablet Dissolution (percent dissolved)
15 minutes 30 minutes 45 minutes 60 minutes
1
2
3
4
5
6
2
8
9
10
11
12
mean 92 96 97 97

Tableé Dissolution Daza for Batek U931 80, 50 mg tablet, Formula Code H,
used in Protocol 018, Dissolution Method PDM U-008s

Tablet Dissolution (perceat dissolved) Tablet  Dissolution (percent ssolved)
S minutes 10 minates 14 minutes 30 minutes 45 minutes - 10 minutes 15 minutes 30 minutes 45 minutes
; 2
3 3
. 4
5
5
p 6
7 7
8
8
9 9
10 10
1 11
12 12 i
\mmn %0 T 95 mean 59 70 86 93

19/
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Table] Dissolution Data for Bartch U93235, 100 mg Tablet, Formula Code L, Ta, ] ion’,
used in Protocol 035, Dissolution Method PDMU.-0085 e wae:i:“}‘a’;:,"oi‘Za‘{;’; iﬁ?&gﬁiﬁi;ﬁgﬂmﬁjﬁ: ;g:,";:,lgg?de 48.
Tablet Dissolution (percent dissolved) i i i
10 minutes 20 minutes 30 minutes 4§ minutes Table 10 nunuml:m;(;uu? " (ercent t‘ilssolved)
] 1 minutes 30 mums 45 minutes
2 2
3
] 3
: 4
; 5
: 6
. 7
0 8
10 ;
I 10
1 - 12
mean 79 %4 98 100 mean 73 93 98 99

Figure /

Dissolution Profiles in pH7.5 Phosph:.ite Buffer of
Eprosartan Tablets Used in Clinical Study 089
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Dissolution Profiles in pH 7.5 Phosphate Buffer of
- Eprosartan Tablets Used in Clinical Study 035
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Figure 3

Dissolution Profiles in PH 7.5 Phosphate Buffer of
Eprosartan Tablets Used in Clinical Study 034
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Figure é/-
Dissolution Profiles in PH 7.5 Phosphate Buffer of
Eprosartan Tablets Used in Clinical Study 092
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Dissolution Profiles in PH 7.5 Phosphate Buffer of
Eprosartan Tablets Used in Clinical Study 018
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Figure €

Dissolution Profiles of Eprosartan Tablets U94068 (100mg)

and U93235 (100mg)
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Based on the above results the sponsor is proposing the fdllowing method and specifications:

Dosage Form, Strength:
Dissolution Apparatus:
Speed of Rotation:
Dissolution Medium:
Volume:

Sampling Time:

Procedure:

Recommended Specification: Not less than (Q) of the label claim should be released
in 45 min.

COMMENTS: The dissolution specification should be changed to not less than (Q) at 30 min.
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