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LISTING OF CLAIMS

The following listing of claims replaces all previous listings or versions thereof:

1-18. (Canceled)

19. (Previously presented) A method for treating osteoarthritis, theumatoid

arthritis, or ankylosing spondylitis comprising orally administering to a patient in need thereof

an AM unit dose form and, 10 hours (+20%) later, a PM unit dose form, wherein:

the AM and PM unit dose forms each comprises:

naproxen, or a pharmaceutically acceptable salt thereof, in an

amount to provide 500 mg of naproxen, and

esomeprazole, or a pharmaceutically acceptable salt thereof, in an

amount to provide 20 mg of esomeprazole;

said esomeprazole, or pharmaceutically acceptable salt thereof, is released from said

AM and PM unit dose forms at a pH of 0 or greater,

the AM and PM unit dose forms target:

i) a pharmacokinetic (pk) profile for naproxen where:

a)

b)

for the AM dose of naproxen, the mean Cpay is 86.2 pg/mL (£20%)
and the median T, is 3.0 hours (£20%); and
for the PM dose of naproxen, the mean C,,, is 76.8 pg/mL (£20%)
and the median T,y is 10 hours (+20%); and

ii) a pharmacokinetic (pk) profile for esomeprazole where:

a)

b)

¢)
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for the AM dose of esomeprazole, the mean area under the plasma
concentration-time curve from when the AM dose is administered
to 10 hours (£20%) after the AM dose is administered (AUCo.10,am)
is 1216 hr*pg/ml. (¥20%),

for the PM dose of esomeprazole, the mean area under the plasma
concentration-time curve from when the PM dose is administered
to 14 hours (+20%) after the PM dose is administered (AUCo.14,pm)
is 919 hr*pg/mL (£20%), and

the total mean area under the plasma concentration-time curve for

esomeprazole from when the AM dose is administered to 24 hours

Page 2

HZ213854
Patent Owner Ex. 2004

DRL v. Horizon
IPR2018-01341



(¥20%) after the AM dose is administered (AUCg.o4) is 2000
hr*pg/ml. (+20%); and
the AM and PM unit dose forms further target a mean % time at which intragastric
pH remains at about 4.0 or greater for about a 24 hour period after reaching steady state

that is at least about 60%.

20-28. (Canceled)

29. (Previously presented) The method according to claim 19, wherein the mean %
time at which intragastric pH remains at about 4.0 or greater for about a 24 hour period after

reaching steady state is at least about 71%.

30-32. (Canceled).

33. (Previously presented) The method according to claim 19, wherein said AM

and PM unit dose forms are administered for a period of at least about 6 days.

34. (Previously presented) The method according to claim 19, wherein said AM

and PM unit dose forms are administered for a period of at least about 9 days.

35-39. (Canceled)

40. (Previously presented) The method according to claim 19, wherein said AM
and PM unit dose forms are each a multilayer tablet comprising at least one core and at least a
first layer and a second layer, wherein:

1) said core comprises naproxen, or pharmaceutically acceptable salt thereof;

ii) said first layer is a coating that at least begins to release the naproxen, or
pharmaceutically acceptable salt thereof, when the pH of the surrounding
medium is about 3.5 or greater; and

1ii) said second layer comprises esomeprazole or a pharmaceutically acceptable
salt thereof, wherein said esomeprazole or pharmaceutically acceptable salt

thereof is released at a pH of from O or greater.

41. (Canceled)
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42. (Previously presented) The method according to claim 40, wherein said
esomeprazole or pharmaceutically acceptable salt thereof is released at a pH of from 0 to

about 2.

43-44. (Canceled)

45. (Previously presented) The method according to claim 40, wherein said multi-

layer tablet is substantially free of sodium bicarbonate.

46-47. (Canceled)
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REMARKS
L Status of the claims
Claims 19, 29, 33, 34, 40, 42 and 45 are pending in the application and stand rejected
under 35 U.S.C. §103 and for obviousness-type double-patenting. The specific grounds for

rejection, and applicants’ response thereto, are set out in detail below.

II. Rejection under 35 U.S.C. §103

Claims 19, 29, 33, 34, 40, 42, and 45 are rejected over Hassan-Alin et al. in view of
Plachetka (U.S. Patent 6,926,907). Applicants traverse.

Hassan-Alin is cited as teaching that there are no drug-drug interactions between
esomeprazole and naproxen, as demonstrated by a study in human subjects. In addition, the
reference indicates that esomeprazole is expected to be more effective than other PPI’s against
NSAID-associated ulcers and to provide GI protection. Plachetka is cited as teaching a
coordinated delivery of NSAIDS, including naproxen, with an acid inhibitor. From this, the
examiner argues that use of esomeprazole in combination with naproxen, using an AM-PM
dosing regimen, would be obvious.

To establish prima facie obviousness of a claimed invention, all the claim features
must be taught or suggested by the prior art. In re Royka, 490 F.2d 981, 180 USPQ 580
(CCPA 1974). Indeed, all words in a claim must be considered in judging the patentability of
that claim against the prior art. In re Wilson, 424 F.2d 1382, 1385, 165 USPQ 494, 496
(CCPA 1970). Once again, the examiner has not addressed at least the following highlighted
claim features:

A method for treating osteoarthritis, rheumatoid arthritis, or ankylosing
spondylitis comprising orally administering to a patient in need thereof an AM unit
dose form and, 10 hours (+20%) later, a PM unit dose form, wherein:

the AM and PM unit dose forms each comprises:

naproxen, or a pharmaceutically acceptable salt thereof, in
an amount to provide 500 mg of naproxen, and
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esomeprazole, or a pharmaceutically acceptable salt thereof,

in an amount to provide 20 mg of esomeprazole;

said esomeprazole, or pharmaceutically acceptable salt thereof, is released

from said AM and PM unit dose forms at a pH of 0 or greater,
the AM and PM unit dose forms target:
i) a pharmacokinetic (pk) profile for naproxen where:

a) for the AM dose of naproxen, the mean Cp,, is 86.2
ug/mL (£20%) and the median Ty, is 3.0 hours (£20%);
and

b) for the PM dose of naproxen, the mean C,,, is 76.8 ug/mL

(£20%) and the median T, is 10 hours (£20%); and

ii) a pharmacokinetic (pk) profile for esomeprazole where:

a)

b)

c)

Jfor the AM dose of esomeprazole, the mean area under the
plasma concentration-time curve from when the AM dose
is administered to 10 hours (£20%) after the AM dose is
administered (AUCy.1pam) is 1216 hr*ug/mL (£20%),

for the PM dose of esomeprazole, the mean area under the
plasma concentration-time curve from when the PM dose
is administered to 14 hours (£20%) after the PM dose is
administered (AUCy_14pm) is 919 hr¥ug/mL (¥20%), and
the total mean area under the plasma concentration-time
curve for esomeprazole from when the AM dose is
administered to 24 hours (+20%) after the AM dose is
administered (AUC).,4) is 2000 hr*ug/mL (£20%); and

the AM and PM unit dose forms further target a mean % time at which

intragastric pH remains at about 4.0 or greater for about a 24 hour period after
reaching steady state that is at least about 60%.

There simply is no question, on the record, that the cited art lacks any teaching or suggestion

of these features.

Applicants begin by directing the examiner to the decision in In re Cyclobenzaprine

Hydrochloride Extended-Release Capsule Patent Litigation (Fed. Cir. 2012), the facts and

holding of which are relevant to the instant application. There, the Federal Circuit concluded

that the district court’s determination of obviousness was in error because the district court

failed to consider the lack of a known pharmacokinetic (pK)/pharmacodynamics (pD)
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relationship for the claimed drug formulation.'! The same arguments apply to the instant
application.

In In re Cyclobenzaprine, the Federal Circuit criticized the district court in its
improper assumption of bioequivalence between immediate release and extended release drug
forms. Here, the examiner similarly argues expected equivalence between immediate release
esomeprazole (present claims) and extended release esomeprazole (Hassan-Alin), which as
shown in the present specification, is not supported by the data.’ Key in this aspect of the
Federal Circuit’s holding was that cyclobenzaprine “lacked a known pK/pD relationship at
the time of invention,” which the Federal Circuit believed was critically important because
“Iwlithout such a known relationship [], skilled artisans could not predict whether any
particular pK profile, including a bioequivalent one, would produce a therapeutically effective
formulation” (emphasis added).

Likewise, in the instant application, claim 19 focuses on esomeprazole and naproxen
pharmacokinetic (“pK”) profiles (see Applicants’ specification, pp. 43-53), and the
pharmacodynamic (“pD”) endpoint wherein the mean % of time for which the patient’s
intragastric pH remains at about 4.0 or greater for about 24 hours after reaching steady state is
at least about 60% (see Applicant’s specification, Table 4, p. 41 (mean % time of pH >4.0 =
71.35 (SD = 13.01))), for PN400/E20 (having immediate release esomeprazole) in
Example 1. These profiles and endpoint were not a “krnown pK/pD relationship at the time of
invention,” and in fact were unexpected and surprising in light of the data also found in
Applicants’ specification showing significantly different results for EC E20+naproxen

(having extended release esomeprazole), as shown at least by the following results:

" In particular, the court focused on the pharmacokinetic values in claim 3.
* See discussion of Hassan-Alin et al., 2005 in Section II(A), below, regarding this point.
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“On Day 9, ... PN40OO/E20 treatments resulted in a greater percent time with
intragastric pH>4.0 than treatment with EC E20 + naproxen” (Applicants’
specification, p. 41 and see Table 4);

“By Day 9, however, the esomeprazole AUCy.jo for the PN400/E20 treatment group
was greater than the EC E20 + naproxen treatment group (1216 vs 1046 hr-ng/mlL,
respectively) and Cpax am from the PN40O/E20 treatment group was almost double that
of the EC E20+naproxen treatment group (715 vs 435 ng/ml., respectively).”
(Applicants specification, p. 47);

“Repeat doses of PN 400/E30 and PN 400/E20 resulted in faster onset of increased
intragastric pH (at about 1 hour post dose) than EC E20 + naproxen, which was at
about 1.5 hours post-dose (Figure 1). As shown in the Figure 8A, the release of
naproxen from PN 400 occurred 1.5 to 2 hours post AM dose. Before naproxen was
absorbed to peak concentrations following PN 400 treatment, intragastric pH had
already achieved high levels, well above pH 4.0 (Figure 8A). In fact, with the BID
regimen of PN 400/E20, given 1 hour before a meal, the intragastric pH was
maintained at above 4.0 for greater than 70% of time over a 24-hour period, which
would encompass any rise in plasma naproxen concentrations throughout the day. In
contrast, EC E20 + naproxen produced peak naproxen concentrations that preceded
the increase in intragastric pH (Figure 8B). In fact, peak naproxen concentrations
occurred 1 to 2 hours post dose, which coincided with the time period when

intragastric pH was lowest.” (Applicants’ specification, p. 54).

This extended period of pH at 4.0 or greater provided by PN400/E20 (having immediate

release esomeprazole) over EC E20+naproxen (having extended release esomeprazole) is

believed to be advantageous toward protecting patients from adverse effects of naproxen, and

is a surprising and unexpected result given that this difference is maintained over an extended
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period of time even though both formulations include esomeprazole, which as the examiner
asserts, was known to provide “more time with intragastric pH>4 than other proton pump
inhibitors.” See Action at page 3. Therefore, as shown above, it is improper for the examiner
to assume bioequivalence between immediate release and extended release esomeprazole drug
forms (just as the district court did in In re Cyclobenzaprine, before being reversed by the
Federal Circuit).

In In re Cyclobenzaprine,, the Federal Circuit also distinguished its findings over KSR
Int'l Co. v. Teleflex Inc., quoting that opinion for the proposition that an invention is obvious
when the skilled worker pursues “kmown options” from “a finite number of identified,
predictable solutions” (emphasis added) The Federal Circuit went on to analogize the district
court's opinion with the Federal Circuit's language in In re Kubin, 561 F.3d 1351, 1359 (Fed.
Cir. 2009) as an improper obviousness analysis that is really hindsight reconstruction: when a

3

defendant is “‘merely throw[ing] metaphorical darts at a board’ in hopes of arriving at a
successful result,” and “the prior art gave either no indication of which parameters were
critical or no direction as to which of many possible choices is likely to be successful,” this is
not obviousness but hindsight reconstruction.

In summary, on facts very similar to those presented here, the USPTO’s reviewing
court struck down a comparable finding of unpatentability on the grounds that the prior art’s
general guidance was insufficient to render a claim obvious where that claim recited specific
pK/pD parameters that were nowhere present in the art, nor could they be selected from a
“finite” number of options readily apparent to those of skill in the art. As such, there is no

justification for holding that the presently claimed subject matter was reasonable suggested by

Hassan-Alin, even when taken in view of Plachetka.
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A. Enteric Coating

Applicants previously asserted that it was almost certain that the esomeprazole used
by Hassan-Alin was enterically-coated. Thus, any attempted extrapolation from this material
to the pharmacokinetic profile of esomeprazole of the present claims is completely
inappropriate due to the fact that the esomeprazole used to generate the data that is embodied
in the present claims was not enterically-coated. This provides yet another reason that the
skilled artisan could not have envisioned, nor expected to succeed with, the presently claimed
subject matter.

The examiner argues that Applicants have presented no evidence that the form of
esomeprazole in Hassan-Alin is enterically-coated. As a preliminary matter, it should be noted
that it is the examiner’s burden, not Applicants’, to establish that the cited art is in fact
relevant to the claimed subject matter, as well as how. Here all Applicants need to do is point
out there is no evidence of record that Hassan-Alin’s esomeprazole was not enteric coated
(which was the state of the art at the time of publication), and the rejection is rebutted.
Simply put, Applicants need not disprove that which has not been proven.

Nevertheless, in the interest of advancing prosecution, Applicants provide the
following additional information. In 2005, in what was undoubtedly the follow up publication
to the presently cited reference, Hassan-Alin et al. stated in “Lack of Pharmacokinetic
Interaction between Esomeprazole and the Nonsteroidal Anti-Inflammatory Drugs Naproxen
and Rofecoxib in Healthy Subjects,” Clin. Drug. Invest. 25(11):731-740, that their patients
took Nexium®, AstraZeneca Tablet Production, Sweden, which is well known to be
enterically-coated. Notably, that paper further provides a very different pK/pD profile than the
pending claims, thereby completely undercutting the examiner’s argument that one could

necessarily achieve the same result if following Hassin-Alin’s 2003 teachings.
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B. Inherency

Without explicitly invoking the doctrine, the examiner attempts to sweep away the fact
that the cited references provide none of the preceding claim recitations by resorting to an
inherency theory, noting that “the resulting pharmacokinetics necessarily flow from such [an]
obvious administration method.” As will be explained below, the examiner is applying
inherency in a way that cannot be supported by the relevant legal precedent.

Even assuming the examiner’s characterization of the art to be correct — something
that is conceded only for the purpose of the following argument — the claims are nonetheless
patentable. The critical mistake arises in the examiner’s implicit assertion that inherency can
address the limitations of applicants’ claims that are missing from the art. The topic of
inherency, in the context of obviousness, is discussed in MPEP § 2141, the relevant portion of
which is reproduced below:

In determining whether the invention as a whole would have been obvious under 35
U.S.C. 103, we must first delineate the invention as a whole. In delineating the
invention as a whole, we look not only to the subject matter which is literally recited
in the claim in question... but also to those properties of the subject matter which are
inherent in the subject matter and are disclosed in the specification. . . Just as we look
to a chemical and its properties when we examine the obviousness of a composition of
matter claim, it is this invention as a whole, and not some part of it, which must be
obvious under 35 U.S.C. 103.” In re Antonie, 559 F.2d 618, 620, 195 USPQ 6,8
(CCPA 1977) (emphasis in original) (citations omitted) (The claimed wastewater
treatment device had a tank volume to contractor area of 0.12 gal./sq. ft. The court
found the invention as a whole was the ratio of 0.12 and its inherent property that the
claimed devices maximized treatment capacity regardless of other variables in the
devices. The prior art did not recognize that treatment capacity was a function of the
tank volume to contractor ratio, and therefore the parameter optimized was not
recognized in the art to be a result-effective variable.). See also In re Papesch, 315
F.2d 381, 391, 137 USPQ 43, 51 (CCPA 1963) (“From the standpoint of patent law, a
compound and all its properties are inseparable.”).

Obviousness cannot be predicated on what is not known at the time an invention is
made, even if the inherency of a certain feature is later established. In re Rijckaert, 9
F.2d 1531, 28 USPQ2d 1955 (Fed. Cir. 1993). See MPEP § 2112 for the requirements
of rejections based on inherency.

Emphasis added. Thus, it is quite clear that, in the context of obviousness, inherency is a

very, very limited doctrine. The examiner also makes reference to MPEP § 2112 (mentioned
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in the

passage above), which must be examined to better understand the limited use of

inherency in obviousness:

There is no requirement that a person of ordinary skill in the art would have
recognized the inherent disclosure at the time of invention, but only that the subject
matter is in fact inherent in the prior art reference. Schering Corp. v. Geneva Pharm.
Inc., 339 F.3d 1373, 1377, 67 USPQ2d 1664, 1668 (Fed. Cir. 2003) (rejecting the
contention that inherent anticipation requires recognition by a person of ordinary skill
in the art before the critical date and allowing expert testimony with respect to post-
critical date clinical trials to show inherency); see also Toro Co. v. Deere & Co., 355
F.3d 1313, 1320, 69 USPQ2d 1584, 1590 (Fed. Cir. 2004)(“[Tlhe fact that a
characteristic is a necessary feature or result of a prior-art embodiment (that is itself
sufficiently described and enabled) is enough for inherent anticipation, even if that fact
was unknown at the time of the prior invention.”); Abbott Labs v. Geneva Pharms.,
Inc., 182 F.3d 1315, 1319, 51 USPQ2d 1307, 1310 (Fed.Cir.1999) (“If a product that
is offered for sale inherently possesses each of the limitations of the claims, then the
invention is on sale, whether or not the parties to the transaction recognize that the
product possesses the claimed characteristics.”); Atlas Powder Co. v. Ireco, Inc., 190
F.3d 1342, 1348-49 (Fed. Cir. 1999) (“Because ‘sufficient aeration’ was inherent in
the prior art, it is irrelevant that the prior art did not recognize the key aspect of [the]
invention.... An inherent structure, composition, or function is not necessarily
known.”); SmithKline Beecham Corp. v. Apotex Corp., 403 F.3d 1331, 1343-44, 74
USPQ2d 1398, 1406-07 (Fed. Cir. 2005) (holding that a prior art patent to an
anhydrous form of a compound “inherently” anticipated the claimed hemihydrate form
of the compound because practicing the process in the prior art to manufacture the
anhydrous compound “inherently results in at least trace amounts of” the claimed
hemihydrate even if the prior art did not discuss or recognize the hemihydrate) ....

Where applicant claims a composition in terms of a function, property or characteristic
and the composition of the prior art is the same as that of the claim but the function is
not explicitly disclosed by the reference, the examiner may make a rejection under
both 35 U.S.C. 102 and 103, expressed as a 102/103 rejection. “There is nothing
inconsistent in concurrent rejections for obviousness under 35 U.S.C. 103 and for
anticipation under 35 U.S.C. 102.” In re Best, 562 F.2d 1252, 1255 n.4, 195 USPQ
430, 433 n.4 (CCPA 1977). This same rationale should also apply to product,
apparatus, and process claims claimed in terms of function, property or characteristic.
Therefore, a 35 U.S.C. 102/103 rejection is appropriate for these types of claims as
well as for composition claims ....

Products of identical chemical composition can not have mutually exclusive
properties.” A chemical composition and its properties are inseparable. Therefore, if
the prior art teaches the identical chemical structure, the properties applicant discloses
and/or claims are necessarily present. In re Spada, 911 F.2d 705, 709, 15 USPQ2d
1655, 1658 (Fed. Cir. 1990) (Applicant argued that the claimed composition was a
pressure sensitive adhesive containing a tacky polymer while the product of the
reference was hard and abrasion resistant. “The Board correctly found that the virtual
identity of monomers and procedures sufficed to support a prima facie case of
unpatentability of Spada’s polymer latexes for lack of novelty.”) ....
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From all of the foregoing, it is evident that inherency is a doctrine that primarily focuses on
anticipation, usually where a composition in the prior art appears to be the same as that being
claimed, and must therefore exhibit the same properties or activities as the prior art, even
though that property or activity was unrecognized. However, as stated in In re Rijckaert, it is
quite illogical to rely on inherency in the context of obviousness, which requires an analysis
of what those of ordinary skill in the art would have known at the time the invention was
made. Where the reference is silent on a feature, how could the skilled artisan be presumed to
be imbued with such knowledge?

In stark contrast to the focus on anticipation and compositions of matter, there is only
a passing mention of obviousness and methods in these sections of the MPEP. Yet the issue
presented here is precisely that — the obviousness of a method. If this rejection is to be
sustained, applicants submit that some case law citation is required supporting a rejection that
on inherent obviousness of a method, based on the combination of two references, when it is
admitted by all parties that no one has ever practiced that method in the past. Without such a
citation, there simply can be no reason to sustain this rejection.

Significantly, the Federal Circuit has just issued further guidance on the notion of
applying inherency in the context of obviousness in Par Pharm. Inc. v. Alkermes Pharma
Ireland Ltd., Case No. 2014-1391 (Fed. Cir. 2014). Not surprisingly, the court cited In re
Rijckaert, discussed above, in arriving at the conclusion that an “inherent obviousness”
rejection, while possibly proper, is highly constrained and “must be carefully circumscribed in
the context of obviousness.” Indeed, this is not the sort of case where the “[m]ere recitation of
a newly discovered function or property, inherently possessed by things in the prior art, does
not distinguish a claim drawn to those things from the prior art,” citing In re Oelrich, 666.
F.2d 578, 581 (CCPA 1981) (emphasis added). Clearly the claimed methods do not constitute

part of the prior art, or the rejection would be under §102 and not §103. As such, the
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fundamental principle that “obviousness cannot be predicated on what is unknown” controls

here.

C. Conclusion

To conclude, the examiner has failed to establish that the general teachings of the cited
art would lead the skilled artisan to the pending claims, and do so with a reasonable
expectation of success. Applicants therefore respectfully request reconsideration and

withdrawal of this rejection.

III. Rejections for Obviousness-Type Double-Patenting

A. Plachetka and Hassan-Alin

Claims 19, 29, 33, 34, 30, 42, and 45 have been rejected as being obvious over claims
1-55 of Plachetka in view of Hassan-Alin, both cited above. Applicants traverse.

In essence, this rejection is the same as the one immediately above, except that
Platchetka is used here as the primary reference, and only the claims of Plachetka are
available for citation against the present claims. Therefore, the arguments advanced above
apply to Platchetka in view of Hassan-Alin with equal, and perhaps greater force, given the
limited scope of citable disclosure from Plachetka. Applicants therefore respectfully request

reconsideration and withdrawal of this rejection.

B. U.S. Serial No. 14/045,156

Claims 19, 29, 33, 34, 30, 42, and 45 have been provisionally rejected as being
obvious over claims 57-75 of U.S. Serial no. 14/045,156. Applicants traverse.

Once again, this rejection is effectively based on the same logic as above, except that
here, there is no secondary reference to rely upon, and only the claims of the ‘156 application
are available for citation against the present claims. Therefore, the arguments advanced above

apply here with equal, and perhaps greater force, given the limited scope of citable material
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from the ‘156 application. Applicants therefore respectfully request reconsideration and
withdrawal of this rejection as well. Applicants therefore respectfully request reconsideration

and withdrawal of this rejection.

C. U.S. Serial No. 12/822,612

Claims 19, 29, 33, 34, 30, 42, and 45 have been provisionally rejected as being
obvious over claims 1-4, 18-20, 25, 26, 31, 38, 46-48, 64 and 65 of U.S. Serial no.
12/822,612.

Applicants traverse, but given that the rejection is provisional in nature, request that
the rejection be held in abeyance until one of the applications at issue has matured into an

issued patent.

IV.  Conclusion
In light of the foregoing, applicants respectfully submit that all claims are in condition
for allowance, and an early notification to that effect is earnestly solicited. The examiner is
invited to contact the undersigned with any questions or comments regarding this response.
Respectfully submitted,
/Steven L. Highlander/
Steven L. Highlander
Reg. No. 37,642
Attorney for Applicants
Parker Highlander PLLC
1120 S. Capital of Texas Highway
Building One, Suite 200
Austin, Texas 78746
512-334-2900 (Telephone)
512-334-2999 (Fax)

Date: September 25, 2015
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ORIGINAL RESEARCH ARTICLE

R il pghis resseeadt

Lack of Pharmacokinetic Interaction
between Esomeprazole and the
Nonsteroidal Anti-Inflammatory
Drugs Naproxen and Rofecoxib in
Healthy Subjects

M. Hassan-Alin} . Naesdal ) C. Nilsson-Pieschl,! G. Langstrin' and T. Andersson®

1 AstraZeneca R&D Mdoindal, Méindal, Sweden
2 AstraZenena LP, Wilmington, Delaware, USA

Abstract Background: We investigated the potential infesrctions between ssomeprazols
and a pon-selective nonsteroidal anti-intfammatory drug (NSAID: naproxen) ora
cyclosoxygenase (COX)-2-selective NSAID (rofecoxiby in headthy subjects.
Methods: Two studies of identical randomised, open, three-way crossover design
weve conducted. Subjects (n = 32 for both studies) were to receive 1 week's
treatment with esomeprazole 40mg once daily (studies A and B, naproxen 250mg
twice daily (study A}, rofecoxib 12,5myg once datly (study B), and esomeprazole
in combination with naproxen (study A) or rofecoxib (study B). Study pericds
were separated by a 2-week washout period.

Results: On day 7 of dosing, the ratios (and 95% Cls} for the arca snder the
plasma concentration-time curve during the dosing interval (AUCy) and observed
maximuim plasma concentration (Cmax) of esomeptazole and NSAID combina-
Hon/NSAID alone were 0,98 (0.94, 1.01) and 1.0D (0.97, 1.04), respectively, for
study A, and 115 (106, 1.24) and 1,14 (1.02, 1.28), respectively, for study B. The
ratios {and 95% CIs) for AUC: and Cmax of esomeprazole and NSALD comabina-
tion/esomeprazote alone were 0.96 {0.89, 1.03) and 0.92 (0.85, 1.00}, respective-
Iy, for study A, and 1.05 (0.96, 1.15yand 1.05(0.94, 1.18), respactively, for study
B. Alltreatments were well tolerated during the study period,

Conclusion: Naproxen and rofecoxtb do oot interact with esobeprazols, and
esomeprazole does not alfect the pharmacokinetics of naproxen or rofecoxib.
These findings indicute that esomeprazole can be used in combinuion with
NSAIDs without the sk of a pharmacokinetic interaction.
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Nensteroidal anti-inflammatory drags (NSAIDs)
are widely wvsed for the ueatment of rheumatoid
arthritis (RA). osteearihritis (OA) and o wide variety
of other acaie and chronie painful nuseatoskeletal
disorders. and can, in most countries, be used as
standard analgesics and hought without a prescrip-
tion. There were over 111 million NSAID prescrip-
tions in the US for the year ending Augast 2000,
with one-ihird of the ol sumber of prescriptions
being  Tor  cyclo-oxygenase  (COX)-Z-selective
NSAIDs The use of NSAHDS is expected fo in-
crease [urther in the fotore, especially if they be-

come more widely used for the prevention of

colurectal cancer and Alzbeimer’s disease. The use
of low-dose aspirin for cardiovascular protection is
also expected Lo inerease.

Al NSAIDs are, however, associated with a sub-
stantial number of adverse events, with non-selec-
tive NSAIDs accounting for 209 and 25% of all
reported adverse drug events in the UK and US,
respectively.® NSATD-associated upper gastro-
intestinal (GI) tract adverse effects range Trom dys-
peptic symptoms to peptic sleeration and ulcer com-
plications B Some 15-40% of NSAID users report
upper GI sympiomst™ and 10-30% of long-term
NSAID users will develop a peptic ulcer, predomi-
nantly in the stomach.®7 NSAID use increases the
risk of peptic vleer complications by 3- o S-lold,
and 15-35% of all peptic uleer complicatjons are
reported o be cuused by NSAID use

It has
100000 hospital  admissions per year  and
16 500 deaths per yvear due 10 NSAID-induced GI
complications ip the US.I¥

been estimated that there are over

The anti-inflammatory properties of NSAIDs are
mediated through the inhibition of the COX-Z en-
zyme, whereag GT adverse effects occny as a resubt
of their action on COX-1. COX-2-selective
NSAIDs, sueh as celecoxib and rofecoxib, preferen-
tally inhibit COX-2. One conclusion of the VIGOR
{Vioxx GI Ouicomes Rescareh) study, which com-

© 2005 Ad Dota information BY. Al dgids raservard,

pared naproxen with refecoxibin patients with RA,
was (hat freatment with rofecoxtb was associated
with significantly fewer upper GI evenis than treat-
ment with saproxent™ Celecoxib was compared
with thuprofen and diclofenac in a similar study.
The annual rates of upper Gl complications were
lower for celecoxib compared with ibuprofen and
diclofenac, but the difference did not veach statis-
cal significance, and the combination of celecoxib
and fow-dose (2325 myg/day) aspirin negated the G1
advantage of celecoxib.!™ 1t 1¢ also worth noting
that in this trial, the doses of celecoxib used were
24 (imes the maximum recommended doses for the
treatment of RA and QA.

Unfavourable cardiovascwar risk data has led
fo un urgent re-evaluation of the wse of the
COX-Z-selective class of NSAIDs in chinical prac-
tice. cudminating in the market suspension of the
COX-Z-selective agents rofecoxib and valdecox-
ih P The US FDA has reguested that mamifactar-
ers of all marketed preseription NSAIDs revise
product labeling to include o boxed warning high-
tighting the poteatial for increased risk of cardiovas-
cular events, and is encouraging physicians to limit
the use of COX-2-seleclive agents 1o the jowest
practical dose for the most urgent casest U All
COX-2-selective agents avatlable in Evrope contatn
cardiovasealar warnings, and prescribers are ad-
vised to carefully regard the warnings in patients
with @ history of cardiovascular disease ™ Celecox-
th iy still available in the US, and celecoxib and
varjous other COX-2-selective agents are still avail-
able in Buropet '™ Additdonally. during the first
quarier of 2003, an FDA advisory panel recom-
mended that rofecoxib should again be made availa-
ble to putients, and that bisck-box warnings be
placed on the fabels of all COX-Z-seleciive
agents. !> Canadins health authorities may also be
moving towards approving the return of rofecoxib to
the market.!'] Consequently: it does seem likely
that, in the futare, a range of COX-2-sclective

Chn Drug Invest 2005: 25 (VD)
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agents may still have a role o play in the effective
managenent of certain patients with fow cardiovas-
cular risk.

The proton punp mnbibiter (PPT) omeprazole has
been shown to be superior to ranitidise and miso-
prostol for both the healing and the prevention of
NSAID-~associaled uleers and dyspeptic symptoms
daring continued NSAID treatment. B The degree
of gastric damage cavsed by NSAIDs s highly
dependest on intragastric pH.'$¥ Esomeprazole,
which confers a longer time with intrapastric pH >4
than all other PPIs, P s expected to be effective for
the prevention of NSAID-associated uleers.

As esomeprazole isexpected to be widely used in
the healing and prevention of gastric and duodenal
gleers, and to control upper (31 symptoms in palients
needing continuons NSAID treatrasnt o relieve in-
{larnmation and pain, 1t is tmportant to yule owd any
drug-drug interactions beiween esomeprazole and
NSAIDs, inchuding nos-selective and selective
agents. In order o fest for pharmacokinetic inters
actions between esoreprazale and paproxen, a pop-
pon-seleciive NSAID. and  between
meprazole and rofecoxib, a previously popular
COX-2-selective NSAID that may still be a benefi-
cial drug in carefully selected patients, we conduct-

ular £50-

ed two identically designed studies in healthy sub-

jects.

Materials ond Methods

Subjects

Healthy subjects were included if they: werg
20-50 years old; had 2 body mass index of
19-27 kg/m?; weighed 50-95kg; showed novual
physical findings and Iaboratory values; had not
used esomeprazole for the previous 8 weeks, any
preseribed medication for the previous 2 weeks, or
over-the-counter drugs (including herbal remedies,
vitamins and minerals) in the week preceding the
first dose of study drug; were not using anasbolic

& 2008 Adis Dot Information BY Al ights reservad,

steroidsy were not of childbearing potential or Jactat-
ing: had no history of cardiac, renal, hepatic, nearo-
logical oy significant gastrointestinal diseases; had
not donaded blood in the 12 weeks prior to the first
dose of study drog or during the study; did not
sthoke or consumie any other sort of nicoting {or
equtvalent); and were not using concomitant medi-
cations (except nasal spray fot nasal congestion, or
paracetarnol),

The stadies (study codes: SH-Nen-00H 6 and SH-
Nen-0017) were conducted iy accordanee with the
Declaration of Helsinki and were approved by the
ethics commitiee of the University of Uppsala and
by the Swedish Medieal Products Agency, Written
informed consent was reccived from all sobjects
prioe to participation. The studies were performed at
Quintiles AB, Uppsala, Sweden.

All subjects underwent a full clinical examina-
ton, physical examination and electrocardiogram
(ECG)Y at pre-entry. A laboratory  screen for
haematology and seram bochemistry was per-
formed prior to encolment, o day 7 of each weat-
ment perind, and 5-7 days after the last study day.

Study Design

The two studies were conducted according to a
randomised, open. three-way crossover design, Each
of the three treatment periods lasted for 7 days,
which was sulficient Lo achieve steady state. The
siubjects reccived etther oral doses of an gso-
mieprazole 40mg capsule once daily (studies A and
B). e naproxen 250mg tablet twice daily (study A), a
rofecoxib 12.5mg tablet once daily {study B). or
esomeprazole in combination with naproxen (study
AY or rofeconib (study B), Each treatment period
was separated by a washoul period of at least
14 days. Blood samples for determination of eso-
meprazole, naproxen and rofecoxib were taken for
24 hours post-duse on the ast day of each treatinent
period, Aleohol was not allowed from 2 days before
pre-entry, doring cach veatment period, and be-

Tlier Diredgy invvest 2005 28 41
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tween the last study day and the follow-up visit.
Drugs available on prescription were not allowed
duaring the last 2 weeks preceding the studies and
durtng the stodies

U the investigational days, the subjects arrived
at the study centre @n the morning, having fasted
since the previous evening, for administration of the
study drirg and collection of repeated blood samples.
On these days, stapdardised meals were served
4 {lunch). 6 (light meal). 10 {dinner) and 13 {ight
meal) howrs after deag adminisiration.

Shucly Drugs

In study A, the subjects reccived am eso-
meprazole 40mg capsule (Nexhan®, AstraZeneca
Tablet Production, Sweden) once daily, & naproxet
250my tablet (Naprosyn®, Roche, Switserland)
twice daily, or a combination of the two drugs orally
for 7 days. In study B, the subjects secetved an
esomeprazole capsule (Nexium®) once daily, a
rofecoxib 12 5mg tablet {Viexx®, MSD. Germuny)
onwe daily, or a combination of the two drugs orally
for 7 duys.

Blood Sarmpling and Bloanalytical Methods

Blood samples for assay of esomeprarzale;
naproxen and rofecoxib were taken at pre-dose and
at 0.5, 075, 1, 1.25, 1.5, 175, 2. 2.25. 25,275, 3,
3.5, 4, 4.3, 5, 5.5, 6.8, 10, 12, 20 and 24 hours
following drug administration on day 7. The bleod
samples wete drawn frovvan indwelling cannula in a
forearn veint and collected in heparinised tubes,
centrifuged and the plasma wansferred, frozen and
stoved yntil analysis,

The plasma concentration of esomeprazole was
analysed using normal phase Hguid chrorpatography
with ultraviolet detection. ¥ The lirit of quantifica-
tion (LOQ) for this method is 25 pmol/l with a
coeflicient of variation (CV) of <20%. The plasma

concentration of naproxen was: determined using
liquid chromatography and fluorescence detection.
The flow rate was 0.5 ml/min and the mjection
volwne was 20-40uL. The telention G was
3.0 minutes and absolute recovery in the concentra-
tion range of 0.5-500 pmol/L was between 89% and
1009%. The LOQ was (.5 fool/L (CV <204:). Intra-
and interassay repeatability were 4-5% and 4-6%,
respectively. Rofecoxib plasma concentration was
also determined vsing higuid chromatography and
fluorescence detection. The low rate was 1.2 ml/
min and the injection volume was 130l The reten-
tion tme was 4.5 minutes and the absolute recovery
in the concentraton range of 3.0-200 nmoll. was
between 909 and 91%. The LOQ was 1.5 nmol/l.
{CV <20%9:). Both inira- and inlerassay repeatability
were 6-7%. The plasma samples were analysed for
esomeprazole, naproxen and rofecoxib af Quin-
tiles AB, Uppsala, Sweden.

Pharmmacokinetic and Statistical Analyses

Pharmacokinetic patameters of esomeprazole,
naptosen and rofecoxib were estimated by non-
compartmental analysis nsing WinNonlin computer
software. The area under the plasma concentration
versus ime curve during the dosing interval (AUC)
was caloulated according to a log-linear trapezoidal
method. For naproxen, the AUCy was caleulated up
to {2 hours post-dose, while for esomeprazole and
rofecoxib the AUC: was caleulated up to 24 hours
post-dose, The elimination rate constant () was
determined by log-lincar regression analysis of the
terminal slope of at least the Jast three plasma con-
centration versus tine poiots, The weoainal plasma
elimination hatf-life () was calculated as 273,
The observed maximum plasma  concentration
{Crax) and the time 1o reach Cuax {tmax) were also
recorded.

1 The use of tade names is for product identification purposes only amd does not imply endorsement,
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The pharmacokinetic parameters were analyvsed
wing  a  mixed-model  analysis  of  variance
{ANOVA) with fixed effects for sequence, period
and treatment (the drug alone vein combination) and
a random effect [or subjects within sequences. The
pharmacokinetic purameters were ltog-transformed
priorto the analysis, Estimates and 95% confidence
Himits-of the log-transformed parameters were anti-
fogarithmised, and the resulls are presented as geo-
metric means and ratios with 953% cobtidence Jnter-

vals (Cls). The median was presented (of Lmax
Results

Thirty-two healthy subjects (33 males and {9 fe-
males) with a mean age of 24 years and a mean
bodyweight of ©09kg participated in the eso-
meprazole and naproxen study (study A} Thirty-one
subjects conipleted the treatment comparison of es-
omeprazole alone and in combination with naprox-
en. while 30 subjects completed the treatment com-
parison of naproxen alone and in combination with
esomeprazole,

Thirty-two healthy subjects (15 males and 17 fe-
males} with a mean age of 26 vears and a mean
weight of 69k g participated i the esomeprazole and
rofecoxib study (study B). Twenty-eight subjects
completed  the treatoent comparison of eso-
meprazole alone and in combination with rofecoxib,

while 30 subjects completed the treatment compari-
son of rofecoxib alone and in cormbination with
esonmeprazole.

All those who withdrew before the end of the
study did so for personal reasons. There were no
safety issaes.

Esomeprazole and Naproxen

Median thux values following administration of
esomeprazole, naproxen and the combination are
presented in table L Bstimates of the phatmacokinet-
ic parameters with 95% Cls for esomeprazole and
naproxen and the ratios with $39% Cls of the parame-
ters are presented in table I1and table TH, respective-
fy. The mean plasma concentration-time cuves are
shown in figure 1 and figoure 2.

Both esomeprazole and naproxen were rapidly
absorbed, and the median tmay was approximately
1S hours for bath drags, both daring monotherapy
and during combipation therapy (table 1 and
figures 1 and 2). No changes were observed in
AUCy, Caax and by for esomeprazole afler co-ad-
pmistration with naproxen compared with eso-
nieprazele monotherapy (see table ). The ratios
{combinationfesomeprazole  alone)  for  AUCk,
Crax 2ad ty were 0.96, (.92 and 1.02, respectively,
as shown in table ITL. For naproxen, the AUC,
Cmax and e after co-administration with eso-

Tawie §, Median time to the observed maximum plasma congentration (Imax) with minimum and maximun values totlowing monotherapy
with esomeprazoie 40my once daily, naproxen 250mg twice daily, rofecoxib 12.85mg once daily and a combination of esomeprazole with

naproxen or rofecoxiy for 7 days in healthy male and female subjects

Treatment Median {h) Migimum (n) Maximum (b}
Study A

Esomaprazole along {n = 31) 1.50 .00 2.75
Naproxen alone {n'= 31} 1.50 0.75 4.00
Esormegrazole with naproxen (n = 31j 1.78 1.00 4.90
Naproxen with esomeprazole (n = 30} 1.80 250 4.60
Study B

Esomeprazole alons (0 = 28} 1.50 1.00 3.50
Rofecoxib alone (n = 30 2.88 175 450
Esomeprazote with rofecoxip {n = 28) 1.50 075 3.50
Fotecoxib with ssomeprazole (n = 30} 3.00 1.25 4.50

<2005 Adia Datn Information 8. All rights reserved.
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~~{_}— Naproxen alone
~8— Naproxen with esameprazoie

Mean plasma concentration {umol/l)

=

b} 5 16 15 20 25 30
Time atier dose {h}

Fig. 2. Mean plastnia concentration of naproxen following repeated
orai administration of a naproxen 250mg tablel twice daily alone
and in combination with an esomeprazole 40mg capsule ones daily
for 7 days in healthy male and female subjects (n = 30).

meprazole were similar fo those after treatment with
naproxen atone (see table If). The ratios {combina-
tion/maproxen alone} for AUC: Cuax and s were

v b Esomeprazole alone
~§-~ Esomeprazole with naproxen

Mear plasma concentration (pmolL)

o B
m

G 5 10 15 20
Time ajtar dosa {h)

30

Fig. 1. Mean plasma concectration of esomeprazole following re-
peated oral administration of an esomeprazols 40mg tapsule once
gaily afane and in combination with & naproxen 250mg tablet twice
dally for 7 days in healthy male and female subjects (n= 31},

(.98, 1.00 and 0.96, respectively, as shown in ta
ble 111,

Table #f. Gecinelric means and 85% Cls of the area under the plasma concentration vs tire cunve during the dosing interval {AUGH), the
obsenred maximum phasma concentration (Cmax) and the terinal plasma elimination hali-ite (14) of ésomeprazole and caproxen following
repeated oral adminisiration of an esomeprazole 40mg capsule once daily (A): & naproxen 250mg tabist twice dally {B), or a combination of
an esomeprazole 40mg capsule once daily and @ naproxen 250mg tablet twice daily (C): fur 7 days in healthy male and female subjects

Trealment

Geometic mean

465% Cl

Esompmrazote (n = 31}
ALCT fumole hil)

Esomeprazole with naproxen (C) ta.2e
Esomsprazals alone (&) 1278
Craax (unol)

Esomeprazole with naproxen {C) 4.52
Esameprazole atone (A 4,90
05 (h)

Esomeprazole with naproxen {C} 1.39
Esameprazole alone (A} 1.35
Naproxen {n = 30}

AUCY qumo! s bAL)

Naproxen with esomeprazole (€} 2530.7
Nagroxen alons (B) 2584.2
Crnax fumolil)

Maproxen with esameprazole (C) 327.24
Naproxen along {8} 328,18
i (i

Maproxen with esomeprazofe {C) 12,90
Naproxen aione (8) 13.47

Fo.61, 14.07
11.07, 1489

4.08, 5.03
4.40, 5.45

1,29, 1.80
1.26, 1.46
24204, 2648.1
24810, 2712.%

313,28, 341.82
312.25, 340.69

12,41, 13.41
12.96, 4.1
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Table i, Ratios of the geometric maans and 95% Cls of the area
undar the plasma concentration vs fime curve during the desing
interval (AUC)), the observed maximum plasma concentration
{Cmax) and the termingt plasma elimination haliife (ts) of es-
omeprazofe and naproxen, Values relate to a combination of an
esomeprazole 40mg capsule once dally and a naproxen 250my
tablet twice daily, divided by those following ‘adiministration of an
esomeprazele 40mg oapsile once daily (n = 31) or & naproxen
2803y tablet twice daily (n = 30} for 7 days in heakthy mate and
fernale subiects.

Treatment Estimate 95% Ct
Esomeprazote (n = 31)

AUCy (C/A8) .96 0.89, 1.03
Cmax (CIA) 0.92 0.85, 1.00
by {CEA) 1.02 0.98, 1.07
Naproxen {n = 30}

AUC: {C/B) 0.98 0.94, 1,01
Cimax (08} 1.00 0,37, 1.04
i (G/B) 0.96 0.93, 0.99

A = esomeprazole, B = naproxen, C = esomeprazoleMaproxen
combination,

Esomeprazole and Rofecoxib

Median tmax values following csoreeprazole,
rofecoxih and the combination are presented in ta-
ble 1. Estimates of the phapeacokinetic pararaeters
with 953% Cls for esomeprazole and rofecoxib are
presented  in table IV, The ratios of the
pharmacokigetic parameters with 95% Cls are
presented in table V. The mean plasma concentra-
tion-time curves are shown in figure 3 and figure 4.

Esomeprazole was rapidly absorbed with  tmax
of 1.5 hours, while the median tmax for rofecoxib
was approximately 3 hours, both with rofecoxib
alone and in combination with esomeprazole (ta
ble I). The AUC:, T and ty, for esomeprazole
were not affected by rofecoxib (table IV, The ratios
{combination/esomeprazole alone) for AUC, Cuax
and ty were 105, 1.05 and 0.99, respectively, as
shown in fable V. For rofecoxib, there was a slighi
increase in AUCy and Cpay alter co-adiministrativn
with  esomeprazole  compared  with  rofecoxib
monotherapy {table IV). The ratios (combination/
rofecoxib alone) for AUC, Gy and ty. were 1.15,
114 and 1.06, respectively, as shown in table V,
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T Esomeprazole alone
—l— Esomeprazote with rofecoxity

j
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)

Mean plasma concentration {umold.
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Time aiier dose {h)

Fig. 3. Mean plasma concentiation of esomeprazole following ra-
peated oral administration of an esomeprazale 40mg capsuie once
daily alone and in cambination with a rofecoxib 12.5my tablet once
daily for ¥ days in healthy mate and female subjects (n = 28).

Discussion

Hsoraeprazole is expected to be widely used in
the magagerent of upper GI syraptoms, and to heal
and prevent gastric and duodenal ulcers associated
with  continued  NSAID  use. Therelore, eso-
meprazols will comionly be uged in combination
with NSAIDs. Although it seems likely that in most

g "
wa ~{ I~ Rotscoxib alore

~fi~ Rofecoxib with esomeprazote

500 1
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Maan plasma concantration (malt.)
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Time after dose (h)
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Fig. 4. Mean plasing concentration of rofecoxid folfowing repeated
orat administeation of a rofecoxih 12.5mq tablet once daily alone
and in combination with an esemeprazole 40mg capsule once daily
for 7 days in heaithy mate and female subjects {n = 30}.
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Tabie f¥. Geomalric means and 95% Cls of the area under Mhe plasma concentration vs time gurve during the dosing intesval (AUC:), the
abserved maxinum plasma conceniration {Cimay) and the terminal plasma elimination iait-ife (v} of esomeprazole and rofecoxib following
repeated oral administyation of an esomeprazole 40mg capsule once daily {A), a rofecoxib 12.5mg tablet once daily (B}, or a combination of
an esomeprazole 40mg capsule once dally and a rofecaxib 12.5mg tablet once daily (T) for 7 days in healthy male and female subjects

Traatment

Geomelsc mean

95% Ci

Esomaprazole (it = 28)
AUCY fumale b}

Esemeprazole with rofecoxity (C) 1£8.87
Esomeprazole alone {4} 11,09
Cmax {umolit)

Esomeprazole with rofecoxib (C} 488
Escomeprazote alone (A} 4.63
1% (i)

Esomeprazole with rofecoxib {C) 1.38
Escmeprazole alone (A} 1.41

Rofecoxib (n = 30}
AUCT fumote-hi.}

Fofecoxib with esomeprazole {C) 9.61
Rofecoxip atone (B3} 8.36
Cmax fimoit}

Fiofecoxib with esomeprazole (C) .89
Flotecoxip along (8) 0.78
i (R}

Rofecoxit with esomeprazole (C) 1243
Fofecoxib along {B) 1247

1047, 15,10
9.98, 14.40

Wb
=
& o
wo
.
g

.

ot
o

[T
=

8.37, 11.04
7.28, 8.61

Q.78, 1.01
0.68, 0.88

11,58, 14,40
10.¢1; 13.58

cases the NSAID in question will be & non-selective
agent, use of COX-2-selective dgents has not been

rufed not, and certain paticots may still benelit from

Table V. Ratios of ihe geomelic means and 85% Cls of the area
under the plasma concentration vs time curve during the dosing
inferval (AUC:), the observed maximum plasma concentration
{Cmax) @nd the terminat plasma sfimination half-fife (tu) Values
refate to a combination of -an esomeprazole 40mg capsule once
dally and a rofecoxib. 12.5mq tablet once daily; divided by those
folinwing administration of an esomepiazole A0mg capsuls once
clally (0= 28) or 3 rofecoxib 12.5my tablel once daity (n = 30} in
healthy mate and female subjects

Treatment Estimate 95% Gl
Esomeprazole (n = 28}

AUG: {CIA} 1.05 0.98, 1,15
Crnax (GIA} 1086 0.84, 1.18
t {CIA) .89 .90, 1.08
Rofacoxib (0 = 30)

AUC: {CiB) 1.18 106, 1.24
Cmax {G/8) 1.14 1.02,1.28
tu: (G/B) 1.08 0.97, 1.18

A = ssomeprazele; B = rofecoxity, € = esomeprazole/rofecoxib
coinbination
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these agents, The aim of the present study was (0
rule ont any potential for drug-dmg interaction be-
tween ssomeprazole and naproxen, being a repre-
senlative non-selective NSAID, and rofecoxib, as an
example of a COX-Z-seleclive NSAID.
Esomeprazote plasma levels were not affected by
naproxen or rofecoxib, The AUC:, Cigy and by, Tor
esomeprazole aller co-administration with naproxen
or rofecoxib were similar to those after eso-
mepragoele alone, The AUC:, Ciay and tr of naprox-
en after co-administration with esomeprazole were
similar to those after naproxen alone. There was a
marginal ingrease in AUC and Cagx for rofecoxib
during the combination therapy compared with
stight
pharmacokinetic changes scen would ot be ex-

rofecoxib  administered  alone.  The
pected to have any clinical relevance. Rofecoxib has
double plasma concetzation-time profiles when ad-
ministered alone™ and in combination with es-

omeprazole (figare 43, This may be dus 1o redistri-
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bution or (o an enterohepatic civenlation phenome-
non. We do not know the reason(s) for the double
profile for rofeconib; however, this is a normal
conceniration-thue profile for rofecoxib B4
Pharmacokinetics is ane of the factors that may
influence the NSAID salety profile. Although the
majority of marketod NSAIDs are well absorbed,
metabolised extensively, sabject to fairly minimal
first-pass extraction, and have Hnear pharmacokinet-
ics. some more subtle differences are apparent. B4
Esomeprazole motabolismn is mediated by coyto-
chrome P430 (CYP) isoforms, CYP2CIY9 and
CYP3A4, B hwhile the NSAIDs have been shown to
be raainly mectabolised by another CYP isolorm,
CYP2C2.L On the basis of this knowiedge, a drug
interaction would not be expected between cso-
meprazole and the NSAIDs. However. a recently
published study has reported that the extent of the
vole of CYP2CY i the overali clearance of differeat
NSAIDs is varied, and that CYPIAS activity can
sometimes be involved ® We feel that a lack of
drug interactions during combination therapy with
esomeprazote dnd all available NSAIDs should not
be assumed, but rather evaloated on ag individoal
basis. The results of the present interaction stady
help to confirm that diug-drug interactions are not
an issue between csomeprazole and naproxen or
rofecoxib. Thig stady is also In agreement with

previous  studies  involving  omeprazele, which
showed no  drug-dreg  interactions  between

omeprazole and three different NSAIDs (naproxen,
diclofenac or piroxicam).2™

Conclusion

Neither naproxen nor rofecoxib have any effect
on the pharmacokinetics of esomepruzole, and eso-
meprazole does not have any effect on the
pharmacokinetics of naproxen or rofecoxib. The
clinical implications of these findings are that eso-
meprazefe can be tsed together with naproxen or
rofecoxib without pharmacokinetic drug interaction

#7006 Actis Data Information BY. All ights raserved.

safety concerns lor the healing and prevention of
gastrie and duodensl vleers fn patients needing cop-
tinuous NSAID freatment (o relieve inflammation
apd pain. Repeated oral administration of eso-
meprazole alone, as well 45 fn combination with
saproxent or rolecoxib, was well solerated.
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