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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, 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

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 Cmax is 86.2 Vg/mL (±20%)

and the median Tmax is 3.0 hours (±20%); and

b) for the PM dose of naproxen, the mean C.x is 76.8 Vg/mL (±20%)

and the median Tmax is 10 hours (±20%); and

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

a) 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,.)

is 1216 hr* Vg/mL (±20%),

b) 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

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

esomeprazole from when the AM dose is administered to 24 hours
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(±20%) after the AM dose is administered (AUCO-24) 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 7 1 %.

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:

i) 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

iii) 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 0 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

1. 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.

11. Reiection 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 C.a,, is 86.2

,ug1mL (±20%) and the median T.a., is 3.0 hours (±20%);

and

b) for the PM dose of naproxen, the mean C.a., is 76.8,ugImL

(±20%) and the median T.a,, is 10 hours (±20%); and

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

a) 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 (±20c1c) after the AM dose is

administered (AUCO-10'a.) is 1216 hr*,ugJmL (±20%),

b) 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,p.) is 919 hr*,ugJmL (±20c1c), and

c) 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 (AUCO-24) is 2000 hr*,ugJmL (±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-Re lease 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)Ipharmacodynamics (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.
2

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

"[w]ithout 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 ("pl)") 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 "known 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, ... PN400/E20 treatments resulted in a greater percent time with

intragastric 4.0 than treatment with EC E20 + naproxen" (Applicants'

specification, p. 41 and see Table 4);

• "By Day 9, however, the esomeprazole AUCO-10 for the PN400/E20 treatment group

was greater than the EC E20 + naproxen treatment group (1216 vs 1046 hr-ng/mL,

respectively) and Cmax,am from the PN400/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 I 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 I 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 I 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 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 Oust 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 "known 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 EM 1351, 1359 (Fed.

Cir. 2009) as an improper obviousness analysis that is really hindsight reconstruction: when a

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 preliminarymatter, 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 Nexiumo, 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 EM 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

&
a
m

p
;

Co., 355

EM 1313, 1320, 69 USPQ2d 1584, 1590 (Fed. Cir. 2004)("[T]he 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 EM 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

EM 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 EM 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). 'Ibis 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.

111. Reeections for Obviousness-Type Double-Patentim

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

2W-5 Ad~ Dc~o DV. A;1 F:gh~s rcll~, eU

Lack of Pharmacokinetic Interaction

between Esomeprazole and the

Nonsteroidal Anti-Inflammatory

Drugs Naproxen and Rofecoxib in

Healthy Subjects

M. Hassani-Aliri,' J. NTaeMal,' C. Nilsson-Piescffl,' G. TAngstro"in" and T'. Anderssoal

I AstraZeneca R&amp;D M61ndal, 1%461ndal, Sweden

2 Astrii:/eneca LP, WifraMgtor,, Delawarc., USA

Abstract BacAgrourid: W(~ investigated tho poieniial j.weuactions between esonieprazolo

and a non-selective rionsteroidal anfi-inflarornatory (11"Lig (NSAID-1 n',ipr0Xt!13) Or a

cyclo-oxygenase (COX)-2-selective NSAID (rofecosib) in lwalthy subjects.

Method,%-. Two studies of identical randornisod, open, three-way crossover design

were conducted. Subjects (n = 32 for both studies) were to receive I weeWs

treatruCTIt with esomeprazole 40nig once daily (studies, Aand B), naproxon 250ing

twice daily (StWiv A), rofecoxib 17.5rnk) ortct~ diffly (,,wdy B)2 and esomoprazole

in combination with naproxert (study A) or rofecoxib (study B). Study periods

were separated by it '-)-week washutti period.

Results: 011 day 7 of dosing, Ific ratio,; (atid 9-51;,,',. 0s) for the area under the

Plasma conecruration-thric cLirve during the (losing interval (AUCT.) and observed

maximum plasma concontration of esornoprazole and NSAID cornbina-

fion/iNSAID alone were 0,98 (0.94, 1,01) and 1.00 (0,971 1.0-4). respectively, for

study Aj and 1, 15 (1.06, 1.241) and 1. 14 (1-02, 128), rc~,pectively, for study B. The

ralios (and 95'~(- Cls) for MiC, ai)d of esomeprazole andNSAID co-mbina-

tion/esomeprazoie alone were 0.96 (0M. 1.03) and 0.92 (0.85~ 1.00). respective-

ly, for study A., and 1.05 (0,96, 1,15) and 1,05 (0.94, 1, 18)~ respectively, for study

B.All treatments were well tolerated (luring the study period,

Conclusion: Naproxen and rofecoxib do not interact with esomeprazole, aiid

eson-teprazole does not. affect the pharmacokinelics of naproxen or rofe;coxib.

These findings indicate tha~ esomeprazole can be used in cornbinafion with

NSAID~ without the risk of a pharmacoki ne tic interaction,
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732 Ha~~ari-Ahn e., al.

'Nonsteroidal anti-inflammal.ory druos (NSAIDs)0

are widely [Bed for dRe Ll-e,'0131C]lt of' rheumatoid

antiritis (RA). osicoartbritis (OA) anda wide variety

ofuther acute and chronic painful nimculoskeletal

disor&amp;rs. and can, in 1110SL COLIntrics, be used as

stanclard analgesics and bought WilhOUL il pt-C&amp;Crip-

tion. There were Over I I I million NSAID prescrip-

fions in the US for the year ending August 2000.

with one-Iltird of tl-w wil~d BLIMIMr Of PWSCriP11OnS

beii)g for cyclo-oxygenase (COX)-2-selective

NSAIDs,PJ 1-he me Of NSAIJ)s is expected to in-

creaw. furthet ill the f-mure, especially if they be-

COJIM-1 More %Videlv used for the J)reVeMion of'

c0lorectal cuncer and Alzheirncr~s discwe~ The use

oflow-dose aspirin for c~irdiova.SCL]I~il'p]'OLCCti~)[I is

also expected to increase.

All NSAIDs are. however, associated Nvith a sub-

staritial nwriber of adverse events.. xvith rion-selcc-

Live NTSAIDs aM)Uming for 2MIc and 225% of all

reported adverse drup OWIILS in the UK and US,
V

ruspectively,
[2_~j NSAID-associated upper gastro-

inte,stinal (Gl) tract adverse effects range from dys-

peptic syniptoills to peptic 131ceration ',in(] u4xr com-

plicalion&amp;.P~
Some 1-5-40% oJ'NSATD users report

i

upper GI symptoinsl" and M-30% of Iong-Lerm
C

NSAID user,, will develop I Peptic UlCel-, I)MIOMi-

nantly in the stornach.tb~`] NSAID use increases the

risk- of' peptic ulcer complications by 3- to 5461d,

-351/~ of all peptic ulcer complications areand 15

reported to be caused by NSAID Liw.141

It has been e.,st,imatcd that there aiv over

100 0(,){) hospital adruiss~ons per Year and

16 500 deaths per year due to NSAID-induced GI

cornpl,~cations in the US.f`

'Fht_~ anti-inflammatory properties of'.NISAIDs are

111C(li,ited thrOUgh tile inhibi[JOB Of the COX--' en,-

zyjlle~ whereas (IT advm7se effects occur as a resuli,

of their a~~Iion on COX-J., COX-2-seloctive

NSATDs
',

such as cclecoxibatid rofecoxib, preieren-

dally inhibit COX-2. One conclusion ofthe VIGOR

(ViOXX GI 01.11cortws Rcsoatch) &amp;tudy,
which corn-

pared naproxen with rolecoxib in patients with RA..

was that treatment: with rofecoxib was associated

with significandy fewer upper GI evenl,,,; than treat-

ment with nap-oxerl,191 Cclecomb was coinparcd

with ibLiprofen and diclofenac in a similar Study,

'ffie annual rates of' Lipper GI complications -,vere

lower for.~;elecoxjb compared with ibuprolen and

diclofenac, but the difference did not re,%,h statisti-

cal significance, and the con-ibination of celecoxib

and low-dose (L~325 nig/day) aspirin negated the GI

advantag"C' Of celecoNib,flll It js also worth noting

that in this trial, the doses ofcel~coxib Lised were

2~41 time-, the maximuni recommended dvse~~, for the

trealment of RA and OA,

Unfavourable cardiovascular risk data has led

to in urgent re-evaluation Of the use of the

COX-2,-selective class of NSAIDs in clinical prLc--

tice, ciflininatins! in the markel mispension of tile.

COX-2-selective agents roiecoxib and valdecox-

The US FDA has 17CqUeSted d1aLTl)a13UfUCtUr-

ers of all marketed prescription NSAIDs revise

product labolino to include a boxedl warmn-, hioh-

huhtingthe poletaint for iiskofcardjovas-
C Z7

cul ,it- evenisi and is encourag~jil(~ physicians to limii

the Use of COX-2-selective agents to the lo%vesi

practical dose for the most uroent cases.11`1 All

COX-2-selective a_-ents available in Europe contall)

cardiOV,'~SCLII'W, wid 1-~rescrihers arc ad-

vked to carefully regard the warnings in paticlits

,tSCIII;-Lu. ~li~,.CaSe.[141 COICC~)X_with a history ofCaj-jjoV,

il) is still available in flic US, and Mccoxib and

various other COX-2-selective agents are still avait-

able in Eumpe-fl"'I Additionally. dtffjll~i~l
the first

quarW~ of 2005, an FDA advisory panel recom-

mended that rofecoxib,,,fiould ZLZO~ain be Made availa-

hie to patients, and that black-1.,ox warning's be

placed on the labels of all COX-2-selcctive

ag.ents-~ Canadian health authorifies may also he

moving towards approving the return of rofecoxib to

the n-iarke,01`1 Consequently. it does scein likely

, Of COX-2 SCICthat, it) the ffiWIV, a rdll'~C cctlvc

,,' Z305 Adk',,(jto ~V. Ml rtCshts msof,-d. C10 DFug 2CCIF): 25 W)
I
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No PInamiamkinetic lnteracfion bptwceii Fwineprmile aTiid Naproxen/Roii~co,4)

agent, s may still have a role to phiv in the effective

managoement of certain patients, with low cardiovas-

cular risk.

'File Proton Pump inhibitor ~Ppl) omoprazole has

been shown to be superior to ranitidine and miso-

prostol for both the heiling and the prevention of

NSAID-associated ulcers and dYSpepLiC SyrnptornS

durim, continued NSAID treatinent!" 19
-1, 110 d 0, g r'c 0

of gastric damage. caused by NSAIDs is hig.lity

dependent on imr~ig.astric pH,111!'41~'] E-sonicIlrnzole,

which confers a longer time with intragastric pi-I 4
than all other PPIs,t2'J is expected to be effective for

the prevention of NSAID-associated ulcers.

As esorneprazole is expected to be widely wsed in

the ficaling and prevention or gastric and duodenal

ulcers, and to control Lipper (31 SVInPt0MS in patients

needing continuous NSAID treatrnetil Io relieve in-

flarnmation and pairi~ it is important to ruic, out any

dRig-drug- interactions heiween esomeprmole and

NSAIDs, including non-selective and selective

agents. In order to test for pharmacokinetic inter-

a,,.,jiotis between esomeprazoleand, naproxen, a pop-.

Ular non-selecilve NSAID., and between eso-

olept-n7ole and rofecoxib, a previously popular

COX-2-solective NSAID that may ;;till he a benefi-

cial drug in carefully selected patients, we conduct-

cd two identically designed studies in healthy SUb-

jects~

Materials and Methods

Subjects

Healthy subjects were included if they: were

20~50 years old-, had a body mass index, of

19-27 kghii-z- weighed 50-95kg: showed normat

physical findings and laboratory values; had not

used esomeprazole Cor the previous 8 weeks., any

prescribed itiedication for the previous 2 weeks, or

over-the-counter drugs (including, herbal remedies,

vitamins and minerals) in the week preceding the

first (lose, of studv dru-,
.1

were not Lising anabolic

733

steroids; were not ofcbildbearino potential or lactat.

in-; had no history of cardiac, renal, hepatic, neurO_

to-ical Or sigplificant gastroiluestinal diseases-, had

not domud blood in the 12 weeks prior to the first

(lost-' Of SLudy driig or during the study; did not

smoke or consume any other sort of nicotine (or

C!qUivalont); and were not using convoirdtant inedi-

caLions (oxcept nasal spray for nasal COngCS6On, 01-

paracetarool),

Tho studics (study codcs: SII-Nen-00 16 and SIJ-

Nen-00 17) were condUCtCd in accordance with the

Declaration of Retsinki and were approved by tho

ethics committee of the University of Uppsala and

by I-lie Swedish Medical Products Agency. Written

informed consent %vas receive(:[ froun all subjects,

prior to participation. The studies were performcd at

Quinfiles AB, Uppsala, Sweden.

All subjeck underwent a full clinical examina-

bon., phy.,,ical examination alid electrocardiogram

(ECG) at pre-entry, A laboratory screen for

haematolo~, and SCIIIIII 1110CIlernistry Was Per-

fornied prior to enrolment, on day 7 of each treat-

ment period., and 5-7 days afier the last Study day.

Study Des~gn

The two studies were conducted accordiffil to a

randoinised, open, thro~~-way crossover design, Each

ot' the threc treatment pt~riodi Listed for 7 days~

,which, %vas sufficient to achieve stcady state.. The

subjects received either oral doses or an eso-

nieprazole 40mg, capsule once daily (studies A and

B)~ a naproxen 250mIg tablet twice daily (study A), a

ro~ecoxib 12.5ing tablet once daily (study B), or

esonieprazole, in cortibination with naproxen (study

A) or rofecoxib (study BY Each treatment period

was separated by a washout period of at least

14 daVS. Blood samples for determination of eso-

mermizolo, naproxen and rofecoxib w-ere tal~en for

24 hours post-dose on the Ia.q day of each treatment

period, Alcohol was not allowed frorn 2 days before

pre-entry, during each treatment period, and be-

i~, 2005A6S Pata lnformrMion BV, All rights resered, Clirs Pftig hveM 2W,5,- 25 (; 1)
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734 Hms,~avi-AIM ef al.

twcen the lwq study day and the I-Ollow-up, visit.

Drugs available on prescription were not zillowed
c

cluring, tho last 2 weeks precccling the studies and

cluring the studics.

On the invcsti.gational (lays., the subic.cts arrived

at tho study ccno-c in the morning, having fasted
c

since the previous cvcnirig~ for adunni,,,,tratiorl of the

study drug and coliccGon of repeated blood samples.

Oil those days! stwidardised mcals W~~rc servud

4 (lunch), 6 (li-ht mcal), 10 (dinner) and 13 (liplit

meal) how.s after drug ach-ninistration,

3ft-ldy Drtjgs

Iu Study A, the sul).jeas received an c~,o-

nlcpra/~ole 40il-ity capsule (Ntexitm-011, AstraZeneca

Tablet Produccion. Swc~1111:n)l oncv. didly~ a ii-aproxen

250nua tablet (Napr(r',yiOl-L, Roche, Switzerland)

f~~vice claily. or a (xtilbill'.1tion of' the two drn-S orally

for 7 days. Jn study B~ the sadjects received an

esomeprazole capsule 1,NcxiuiriT,) once, daity~ a

g tablet NioxO`, MSD, Germarty)rofecoxib 11.5m t

om:c daily, or a coiTiNnation ofthe two drugs orally

for 7 (In",

Blood Sompling arid Bloonalyfical Methods

Blood samples fo[L assay of czsorneprazole.,

naprox-cii
arid rofecoxib were taken at pre-dose and

at 05, US, 1, 1.251, 1.5, 1.7-5, 2~ 2,25, 2.5, 2.75, -1,

3.5, 4, 4.5, 5, 5A 6~ 8. 10, 12, 2-0 and 24 hours

following drug administration on day 7. TI-te blood

saniples wete dra,,vrt from an indweiling catinula in a

forearm veirt and collected in heparinised tubcs.

contrifuged and the plastria transferred, frozen and

stored until analysis,

Tho plasma Loricentration of esoutoprazolc was

analv.sed using normal phase liquid chroinatography

with1diraviolet dci.ectioti,L221 Tito limit ofqtiantific1c.1-

tion J-0Q) for this method is 2i ninol/L with a

coefficient of variation (CV) of&lt;20','4r.. The plas3lia.

Concentration of naproxcii was determined using

liquid chromatography and fluorescence dotectioti.

The flovv rat(~ was 0,5 rntliriin and the injec.11oll

volunle A-as 20-40pL, The retention [mic was

3.0minutes and absolute recovery in the coucentra-

tion rango of 0.5-500 VnioVI. was between 89% and

100%. The LC)Q was 0.5 pi-nol/L (CV !~-20~7c). Intr,-I-

and interassay repeatability wc~re 4~51,1- and 4-6%.,

respectively. Rofecoxib plasilla Coll cc ritration ~vas

also detennined using fiquid chromatogyraphy and

fluorescence detection. The flow rale was I.Z. BIL/

rnin an(I the injection volume was 150pl- The rolen-

don o in(-, was 4,5 rninw~~, and the absolute recovery

in the concentration tunge of 3.f~-200 jimoUl, Nvis

between. 90%. and 91%. The LOQ was 1-5 virriol/l,

(CV !Q()%)~ Both inira- and inLerassay rolvatability

-,,vere 6-7%~ The plasma iiarriples were analysed For

CS0J-flCpVZV0JC, niproxon and rofecoxib it Quin-

tiles AB, tjppsala~, Sweden.

PhOrMlacokinefic and Stafisfical Analyses

I'llarmacokinctic paramci.ers of esortieprazole,

napro-xen and rofecoxib were esOrnated by non-

cOrnparn-tiental analysis usijq, WinNonlill colri.puter

sol'tware. The atCa Under the plasma

versus titne. curve. during the closing interval (AUCT'l

~,vas calculated according to a log-linear trapezoicial

niethod. For naptoxen, the AUCT. was, calculawd
Lip

to 12 hours post-dose, while for esomeprazole and

roCecoxib ffic AUCt w-as calculated up to 24 hours

post-close. The elimination rate constant was

cIctermined by log-finear regression oialysis ofthe

terminal slope of'at le:ist the hist threc plasma con-

centration versus time Points. The tffrflin.al plasi-na

half-life fty.-) was calculat,~d as tn25~,

The observed MDXj MUM P I LAS 111a COIACOIAMIiOll

(C;jj~,N) and the tirne to reach C[11~jx ~trjj&amp;\) wkm~ also

recorded,

I The uw of tiatle narnes i~ for prodtict identffica6on purpo&amp;e&amp; only ant'l (Joc,,~ not imply enclorwimmi.

05 Ad% Dato lnfo~maticln 8V. Al Clin Drug hveqi 200,9: 25 \11)
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No Pliarinacokinplic Interaction betvvoon Esomep-razole and Napro\t~n/Rofecox.ib 735

The pbarmacokinetic parameters werc analysed

i.tsin,, a inixed-model analysis of variance

(ANOVA) with fixed effects for secluence.. period

and treallnent (tile drug"donc or in cornbination) and

a random effcm FOr subJects within sequences, The

pharniacokillek J)aralnet(~1'8 -V~'.ere log-transfonned

prior to the analysis, Estimates and 95% confidence

limits of the log-trarisfornied paraineters were anti-

Im-TaritInnised. and [lie results ifl-C. PTeSCBtCd as gC0-

metric ii-teatts and ratios with 951/o confidence inter-

Vals (Cls). The Inedian was presented Cor tffl"Y~

Results

Thirty-two healthy sub.jocls ( 13 inales and 19 fe-

rnales) with a mean age of 24 ycars and a mean

bodyweighL of 69ko participated in the eso-
fl- cl

meprazole. and naiproxen study (study A). 'rhiny-one

subjects completed the treatinent cot-npilrisort Of es-

OTYICI)razole alone and in combination With
napro.'s-

on, while 30 sub
'

jects completed the treatment catti-

parison of naproxen alone and in combination with

esortleprazole,

Thirty-two healthy subjects (15 males and 17 fe-

males~ with a mear; age of 26 )(ears and 3. meall

weight of 69kg participated in the esotneprazole and

rofecoxib st.udy (study B). Twenty-eight sub~jects

conipleted the treatment Comparison of eso-

ineprazole alone and in combination with rofecoxib,

while 30 sti~jects cornpict.ed the trcatnw.rit cornpari-

son of r0feCOXib alone and in cornbination with

C'Sorrieprazole.

All those who withdrew before the end of the

study did so for personal reasons. There Were no

safety issues.

Esomeprozole and Naproxen

Modiaii tinax valLies following adillinistralion or

esofflefirazole, naproxen, and the combination are

presented in table 1. EStinlat.CS Of tile, pharinacokinct-

ic parameters with 95~k Cis for esomeprazole and

naproxeri arid the ratios with 95% Cls of the parame-

lers are presented in table 11 and table III, 37CSPCCtiVe-

ly. The inean plasma concentration-time cuves are

show-in, in figure 1 and figi:tre 2.

Both esomeprazole and naproxeri were rapidly

absorbed, and the median was approximately

1,5 hours for both drugs, both dUrillk' 11101101[hCrapy
Z'

and dUring combination therapy (table I and

figures I and 2)~ No changes were obser-'Ted in

AUCT~ Cmax and vi~ for esorneprazole after co-ad-

inimstration, With naproxen compared with eso-

mepraZOIC 1110110flIel-apy (see table 11). 'T'he ratios

(coiiibiti.atloji/e.sortieprazole alone.) for AUC-c,

Cru,j, and ty, Were 0.96, 0,92 and 1 .02., respectively,

proxen. the AJTCr~as shown in. table ITL For im I

Cula,x and
u/,

after co-administraLiol) Witt] CSO-

Table L Median t~mp to the mserved maximum plasm5 concentration (4na~) with minimum and maximum values following monotherapy

wi* esomeprazoie 40rng once daily, naproxen 250mg tv.,ice daily, rotecoxib 12.6mg once daily and a curnbinatlon, LY i3sornsprazole vviih

naproxcn or rofec=b for 7 days in healthy male and temale subjects

Treatment Median (h) Mlinimum (h) Maximum (h)

Study A

Esomepraz.oic alone (n ~ 31) 1.50 1,00 2.75

Napmxen alone ln = 31) 1.50 0.75 4.00

Esompprazolp with naproxon (P. 31) 1.75 1.00 4.00

Naproxen with esoruepFazole (n 30) 1.50 0.50 4.50

Study 8

Esorneprazole alone (rz = 28) 1.50 I ~00 3.50

Rofecoxib alone (n ~ 30) 2,88 135 4,50

EsDmeprazole with rofeccx~b (r) 28) 1.50 0.75 3.50

Rofecoxir) with esomeprazole (n 30) 3,00 125 4.50

'e~ 2005 Ad;-,, Datci Jrfcrn)cjtio,,) BV. A~l ria~%is re5erv~ d. C.;in Drug lnves~ 2006, 25 (l 1)
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7:!6 Has,;an-Ah"?? el rd.

Naproxen afone

Naproxen with esollieptaZoic

Time afte: dose (h)

Fig. 2. ketean plasma concentration of naproxen following repeated

ora~ administration of a naproxen 250rug tablet Mce daity alone

and in, wlah an esomeprazole 40mg capsule, onco daily

for I day,,,
in

hepithy
inale andfi3maip subjects (~i ~ 30).

ITteprazoic kvcrc similar to thosc afta treatirlenl. with

naproxen alorle (see Lable 111). The ratios (conAbina-

tionhiaproxen alotie) for AUCT- wid ty. were

10 15 200 25 30

7irj~e afflez dose (h)

F~q, 1. Meai~ plasma concenlral&amp; of esorrieprazoie foiloWng r~?-

pealed oral administration of an esomeprazole 40aig capsute once

daily iai,-in8 and in combination with a naproxen P-,%nig
tablet twicP

dalIV for 7 days in hoal~ hy mato and ferriale sub~ u0s (n ~ 3 1),

0.98, 1.00 and 0.90, respectively, as show-ii in ta-

We '111.

Table H. Geometric means and q5% Cis it the erea under thc pla-sma coricentratiorl v&amp; tirrc! ourve during the dosing in~mal (AUCT), the

observed maximurn plasma concentrAun tC~,ay,) and Vie termina; plasnia elimination hall-life (! ~,)
ui~ esorne-prazole, and rsaproxen following

rpipoated oral admil,,~,--,Iration of an esomeprazDle 40rng capsvie once dady ~A), a naproxeri 250mg tablet twice daily (B), ora combinalion of

an esomepreole. 40mg capsule, once daily and a naproxen 250mg tvvice da~iy (Gi, for 7 days in healthy male and "Oniale subject."

T~eatrnont Gcometfic Meall

Esomeprazole (n = 31)

AUC~ (lijvQIo h/1-)

Eqomepr,azole with naproxefi (C)
12.12.2 10,6 1

~
14.07

E'5omeprazola aion,--
(,Al

12, 7 5 11.07, 14.69

Cm.ax iftirol/L)

E-someprawle w4h naproxen (C) 4.52 4,06, 503

Esomeprwmle alone (A)
4,90 4,40, 5,15

N? (h)

Fsomeprazolp wth naproxen (C) 1.39 1.129. 1~50

Esomeprazole alono (A) 1.36 1,26, 1 ~46

Naproxen (n
= 30)

A UCt 6~
mo! a hl'L)

Napz-oxen vvifln t,,somepr&amp;zole (C) 2530,7 2420.4, 264&amp;-1

fqaproxen alone (B) 2S94.2 2431,0, 2712 5

Cmax (f-Lmor/L)

Naproxen vvith eNomeprazole (C) 327.24 313.29, 341.82

Napmxen alone iB) 326.16 312;25, 340.69

Napioxen with esomeprazole (C) 12.911 -12.41, 13-41

Naproxen alone (8) 13,47 12.96, 14.01

Acis Do-a W, Al v~g~);s reserved.
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No Pfiarniacokdrietic Interactioji betw"-n Fsoiiieprazolo oiid Naproxen"Rofecoxib 717

Table lit. Ratios of the geometric means and 95 X, Cis of the., area

under the plasma concuntration VS tinle curve during the closing

inlerval (AUC:), IhE, ob5erved maxitnum plasma concenitafion

(C,-,,s~) and the. tenninat plasma eiiininatiw~ half-life (t,,,) of as-

onriLprazole and naproxen. 'Value$ relate to a ccmniriat~an of an

esomeprazole 40rng capsule once daily
and a naproxeri 250rng

tablet twice da[ly, divided by those
following aditninistration of an

esomeprazole 40mo capsulp once daily (n = 11) or a rjaproxen

250mg tablet twice daily (n = 30) for 7 days ~n healthy mWe and

female subjects.

Treatnien't Esliniate 9511-1~ C1

Esomeprazole fn = 31)

AUCT (G/A) 0.96 0,89, 1.03

Gmax (GIA) 0,92 0.85, 1.00

(CIA
*

) 1.02 0.98, 1AP

30Naproxen (n = )

AUCT P13) 0,98 0.94, 1,01

Gmax (C/B" IM 0.97, 1.04

t,"' PM 0-96 0.93,0.99

A = esorneprazole, B = naprQxen; C - esomeprazole/naproxen

Cornbirlation,

1-sor-noprozolo, and Rofecoxib

Median tnj~,x vakleS f0]JOWiMZ CSOrnCpl'aZOJC,

rofecoxib and the combination are presented ill ta-

ble L Estimates of the pbarmacok-irietic parameters

with 951A., Cis for esonleprazole and rofccoxib are.

presented in table IV. The ratios of tho

pharmacokinctic parameters w,ith 95% Cis are

presented in table V. The linean plasnia concentia-

tion-tirne curves wv shown in fi.oure 3 and figure 4.

Esorneprazole was rapidly absorbed with a ~njt&amp;

of 1.5 hours, while the ruedian tmax for rofecoxib

was approximately 3 hOLITS, both with rofecoxib

alone and in coinbination with eSOMCPraZOle (t[l-

ble 11). The AUC-r, Cnj~jx and tv. for esomeprazole

were not affected by rofecoxib (table IV). The ratios

(coiiibin~ttit)IVC',Olliept-azo]L! -alone) for AUCt,

and ty. were 1,05, 1,05 and 0,99, respectively, as

shown in table V. For rofecoxib, thete wws a slight

increa~e in AUCT ~'lnd Cmax after co-adininisilration

with esomeprazole compamd with rofecoxib

nionotherapy (table IV). The ratios (combirtation/

roFecoxib alone) for AUC-c, C111:3.\ and ty. were 1,15,

1. 14 and 1.06, respoctively. as shown in table V.

Lf-- Esomeprazole, alone

--*- F-sornepraZWe wittl rofeConh

10 15 20 25 SO

Time after dose ~h)

Fig. 3. Mean plasrna of asomaprazole, following re-

peated oral administration of an e~otneprazole 40rng oapqLde Once

daily
alone, and in combination with a rufecoxib 12.5rng tables once

daily for 7 days in healthy male and female subjecMi (n = 28),

Discussion

Esorneprazole is expocted to be widely used in

the mana-croem of upper Git syroptollis, and to heal

and prevent (Yastric and duodenal ulcers associated

with continued NNSAID use. Tberefore, esv-

irteprazole will cornmonly be -used in contibination

willi NSAfDs. Although it seerris likely that in most

--U- Rofecoxib alorie

-At- Rofecoxib w4n Psompprazole

0 15 20

Time Mier dose (h)

rig. 4. Mean pksma of rolocoxib following repeated

oral admirmttation of a rofecoxib 12,5rng tablet once daily alone

arid in combinabon with an esurrieprazole Qmg capsule once daiiy

for 7 days in healthy male and female subi -,"is (n
~ 3W.
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1
8/3 Has~an-AWP ef al.

Table IV, Geometric mearis arid 95% Cis of lhL area under Me plasma cow:entralion vs time curve during the dosing intefval (AUC-,", the

ObSeMd MaXIMU111 p~asrna concentration and the terminal plasima elimmation hat-life (t,!2) (A esomepi-azole and rofecoxib following

repeated oral administration ofan esorneptazole 40mg capsule once daily (A), a rofecoxib 12,5mg tablet once daily (B), rF a combination of

an esonieprazole 4()mg capsule once daily -3nd a rofecQxib 12.5mg tablet once daily (C) lor 7 Jays in healthy mal~ and female subjeots

Treatment Geomelf"', rnean ,45% C I

Esomeprazo~e (n
= 28)

AUCz ~Vrnol- h11.1)

Esemeprazole with rolecoxib (C)
2.57 IW.47: 16.10

Esoylieprazole alone (A)
11,99 9.98. 14.40

Cmax

Fsomeprazole wfth rofecoxib (C) 488 4.18, 5,70

Esomeprazole alone (A~
4.63 3.96, 5.41

r", fi~)

Esomeprazole with rofecoxib (0) 1.39 1.25. 1.56

Esomeprazoic alone (A~
1 Al 1,26, 1.57

Rofecoxib (n = 30)

AUCr tgmol a h1l )

Rolecoxib with esomeprazolp (0)
9.61 8.37, 11.04

Rofecoxib aJono (B) 8.36 7.28,59,61

Cn?ax (~~rno!IL)

Rofecoxib with esorneprazole (C) 0.89 0.781, 1~01

no!ecoA) a$on(,. (P) 0.78 OM, 0.88

r.,~ (f~)

Roff,coxib with esolnepra~olu (C) 12.cil 1 Lb8, 14,40

Rofecoxib aione (B) 122.17 ICL91~ 13.58

Lhe NSAID in question will bi-, a non-selcetivecascs

1111CM, use of COX-2-selecliv-e agkmts has not been

ruled
()UL~

an(-[ Certain
[~aLietlts nuly sAill benefit fftnn

Table V. Ratios of the gpomptric means and Cis of the area

under the plasma concentration VS time C'JTVC dWing the dosmg

intervid (AUCT~, the observed max~mum plasma

and the terminal plasma Plimination nalf-fifle Values

re~ate to a combination of an esomeprazole 40rng capsuip. once

daily end a rof~-!coxib 12.5mg tablet unce daily, divided by those

foflmving adniihstration of an esome
'

prazole 40mg capsule once

dally (n = 28) or ,i roferoxib 12.5mg tabiet once da4y ~,n ~- 30) in

healthy malo and fe.MaIO SUbjects

TreWlrnort Estimale Cl

Esomeprazole (n ~ 28)

AL11CZ (G/A) 1105 ().ffi, I, I S

Crnax (CiA) 1.05 0.94, 1. 18

t,~ (C.A) 0. ~~.q 0.9()! 1.()8

Rofecoxib (n w 30)

AUC, (G/FZ)
1.15 1,06, 1~24

Cmax KIIIB~ 1.14 1.02, 1.28

1.106 0.97, 1,16

A =- egomeprazole: B - rcfec=n: 0 -- esornepra7ole/rof9coxib

combinaflan

these agents, The ahn of' the present study was to

rule ont any potential for drug-drug, interaction be-

twL~en cSonieprazolc and napl-oxen,
bf.~.irw a repre-

nwfive non-sclcutive NSAID, and rofecoxib, ws an-se

exaniple ofvi COX-2-seleclive NSAID.

Esonieprazole plasma levelswere not aff"ected by

naproxen or rofecoxib~ The AUC,r~ Cniax and tv~ for

esoinepra/olc after co-adminisl ration with naproxen

or rofe'Coxib Were simiiar to those after eso-

I _x
and L:/,, ofnap ). -sneprazote alone. The AUCT, C))jj rt X

en after co-adminiStral.ion W'iffi t:SO113epT;31z0lC Were

c ssi.milar to thosL~ aftur naproxen alone. There wa, a

uiargifud increase in AUC~, and C,~,., COr rofecoxib

duriiig the combinallort thempy compared With

rofccoxib a(lininistered alone, The s)ioht

pharmacokirlefic changes scen would nol, be ex-

pected to have aj)y clinical relevance. Rofeco.~,ib has

double phistna cou.cmn:i~iun-time profiles when ad-

otinistered alone and in combination with os.-

onwpmzole (fiLlUre 4), This inay be duo io redistri-

~~ ~:]05 Adis bot~ tntofmotlor, RV, Ail rigzltg Feservod. Un Daig inv~st D)0,5, 25 fl, 1)
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No Ptumnacokiiietic hAeracti(m betweeit Esomeprazole. eiid Nuproxuji/Rof~~coxib 7319

bi.16011 of to an enUn'ohCpalLic circulaLiorl phenoll-le-

non. We do not know Ow reason(s) for the double

profilc for rofecoxib; however, this is a normal

profile fOr roli'eco-Kib,i'll

Pharmacokinetics is one of the factors tliat may
infll.lenCC the NSAID safety profile. Although 0-le

maJority of markewd NSAIDs are well absorbed,

motabolised extensively, subject. to fairiv ilfinimal

finst~pass extraction, and haVC. filMir

)CS" S0311C MOM Subtle differelwes are apparen IJ,-,)

E-someprazole, metabolism is mediated by cyto-

chromc 11450 (CYP) koforms, CYP2CI9 and

CYPIA4.1251 whtle the. NSAIDs have bcen shown to

be rfiaiDly roetabobsed by another CYP isoform.

aSiS of tj)jS kj)OWICCI~j(, a (Irn,CYP2C9 J211 oil tile t),

interaction w-ould not be expected beLNVM1 C,,;O-

meprazole. and the NISAIDs. However. a recently

Pl,lblishcd StOdy -haS reported that the extent (--)[ the

role. of CYP2C9 ill tile ovcrall Clearance of different

NSATDs is varied, and timt CYP-IM activity call,

sometimes he involved."211 We feel that a lack of

drug interactions chiring combination therapy with

esomeprazole and all available NSAIL),-, should tioL

be assurned, but railler CV.IlLMtCd On !if individual

basis. The results of the present interaction study

help to confirrn that drug-drLIQ. interaction's are not

an iSsLIC between esomepritiole and naproxen or

r4ccoxib. This sm(ly is also in agrement with

PreVi()LIS studies involving ome razole, whichp

showed no drup-drug interactions between

onleprazole and three different NSAIDs
(riaproxem.

diclofenac or piroxicarn)J",'

Conclusion

Nciffier naproxen nor roCecoxib have any effeelL

oil the pharnlacok-inetics, of esonle-pralole, and eso-

triepr-i7ole does not have any effeet oil die

pharmacokinCks of improxen or rofecoxib. The

clinical i mplica Lion% or these findings are that eso-

r[WprZIZ0lC Can be Ilse(] together with naproxen or

VOfecoxib withom pharmacokine tic drug 113teractioD

safety concerns for the healing and pi-t-vcntion of

gastric and driodemal Lilk~ers in patients needing con-

tinuous NSAID treatilient to relieve inflammation

,it)([ pajn, RepeattA oral administration of

meprazole alone, as well as it) combinat.iort with

n;VroXM 01' Tore.coxib, Was wcll tolerated,
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