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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE

THE UNITED STATES OF AMERICA,
Plaintiff/Counterclaim Defendant,
V.

GILEAD SCIENCES, INC., C.A. No. 19-2103 (MN)

Defendant/Counterclaim Plaintiff,

and GILEAD SCIENCES IRELAND UC,

SN N N N N N N N N N N N N

Defendant.

ORDER AFTER PRETRIAL CONFERENCE

At Wilmington, this 28th day of April 2023, after a Pretrial Conference and upon
consideration of the: (1) Proposed Pretrial Order (D.I. 433 & 434), (2) parties’ motions for
summary judgment (D.I. 344, 350 & 362), (3) parties’ Daubert motions (D.I. 343 & 347) and (4)
discussion at the April 24, 2023 Pretrial Conference (D.1. 447), IT IS HEREBY ORDERED that:

1. The Proposed Pretrial Order is ADOPTED as modified by any discussion at the
Pretrial Conference. (See D.1. 447).

2. A six-day jury trial will begin on May 2, 2023, at 9:00 a.m. with jury selection.!
Subsequent trial days will begin at 9:00 a.m. Each side should be prepared to present its case to
the jury until 4:30 p.m. of each trial day, although the end of the jury trial day may, at the discretion

of the Court, be earlier than 4:30 p.m. The bench trial will take place on May 4, May 8 and May

! Plaintiff is responsible for providing enough copies of the voir dire and a writing utensil
for each member of the jury pool, which is estimated to be forty (40) people. Those must
be delivered to the Clerk’s office by NOON on May 1, 2023.
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9, 2023 after the jury is dismissed for the day. Each side should be prepared to present its case to
the bench until 6:30 p.m. of each trial day.

3. The trial will be timed. Each side is allowed up to fourteen (14) hours in the jury
trial for its opening statement, its direct, cross-examination and redirect, of witnesses, closing
arguments and argument of evidentiary issues and any other motions. Each side is allowed up to
six (6) hours in the bench trial its opening statement, its direct, cross-examination and redirect, of
witnesses, closing arguments and argument of evidentiary issues and any other motions. Each side
shall reserve one (1) hour of its fourteen (14) hours for closing arguments before the jury as well
as one (1) hour of its six (6) hours for closing arguments before the bench.?> Time during the trial
day that does not neatly fit into one of those categories will be attributed to one side or the other
as the Court deems appropriate.

4. There will be thirty minutes to forty-five minutes for lunch and a fifteen-minute
break in the morning and in the afternoon each day.

5. Issues that need to be addressed will be taken up at 8:00 a.m. and at the end of the
jury trial day or at such other time that the Court determines. Issues — including objections to
anticipated exhibits or demonstratives — must be brought to the attention of the Court’s Judicial
Administrator by 7:00 a.m. on the day on which the evidence objected to will be adduced.

6. For the reasons stated at the Pretrial Conference, 1) Plaintiff’s Motion for Partial

Summary Judgment (D.I. 350) is DENIED with respect to Sections® I and IV and Section II(A)(1)

As discussed at the Pretrial Conference, the Court will determine whether the parties will
give closing arguments for the bench trial either after post-trial briefing is complete or at
the close of evidence. (See D.I. 447 at 80:1-8).

The section numbers refer to the sections in the respective briefs relating to each motion.

2
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(the Executive Order 10096 issue); 2) Defendants’ Cross-Motion for Summary Judgment (D.I.
362) is GRANTED:; 3) Defendants’ Motion for Summary Judgment (D.I. 344) is DENIED as moot
with respect to Sections I and VI, GRANTED-IN-PART with respect to Section VIII (granted as
to GSIUC’s pre-suit inducement and denied as to GSIUS’s post-suit inducement) and DENIED
with respect to Sections I, IV, V, VII and IX; 4) Plaintiff’s Motion to Exclude Expert Testimony
(D.I. 343) is GRANTED-IN-PART with respect to Section II (Mr. Blakeslee’s opinions regarding
the clinical trial agreements), DENIED as moot with respect to Sections I, IV, V and VI and
DENIED-IN-PART with respect Sections III and VII*; 5) Defendants’ Motion to Exclude
Opinions of Dr. DeForest McDuff (D.1. 347) is DENIED as moot with respect to Section II and
DENIED with respect to all other issues; 6) Plaintiff’s Motion in Limine No. 1 (D.I. 434, Ex. 9P.1)
is GRANTED-IN-PART with respect to the Court of Federal Claims decision and the clinical trial
agreements and DENIED-IN-PART with respect to the material transfer agreements®; 7)
Plaintiff’s Motion in Limine No. 2 (D.1. 434, Ex. 9P.2) is DENIED-IN-PART with respect to
evidence related to the CDC and FDA encouraging Gilead to seek a PrEP indication; 8) Plaintift’s
Motion in Limine No. 3 (D.I. 434, Ex. 9P.3) is DENIED; 9) Defendants’ Motion in Limine No. 1

(D.I. 434, Ex. 9D.1) is GRANTED:; 10) Defendants’ Motion in Limine No. 2 (D.1. 434, Ex. 9D.2)

As noted at the Pretrial Conference, to the extent that Mr. Stoll (Section III) offers opinions
on whether Patent Office procedures are more “favorable,” whether they would be
“successful” or whether evidence is “material,” Plaintiff may object at trial. (See D.I. 447
at 41:20-42:5). In addition, if Dr. Meyer testifies (Section VII) regarding issue of
infringement, Plaintiff may object. (See D.I. 447 at 43:20-24).

For clarification, Defendants may introduce evidence related to the material transfer
agreements at trial to the extent that it relates to their argument that they did not have
knowledge of infringement. Defendants, however, may not introduce the evidence to argue
their unenforceability defenses before the jury. To the extent that this occurs, Plaintiff may
object at trial.

3
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is DENIED®; and 11) Defendants’ Motion in Limine No. 3 (D.I. 434, Ex. 9D.3) is GRANTED-IN-
PART with respect to the press releases and DENIED-IN-PART with respect to all other evidence
specified.” (See D.1. 447 at 6:4-73:24).

7. During the Pretrial Conference, the Court reserved ruling on Sections II(A)(2),
II(B) and III of Plaintiff’s Motion for Summary Judgment (D.I. 350), Section III of Defendants’
Motion for Summary Judgment (D.I. 344) and the portion of Plaintiff’s Motion in Limine No. 2
regarding evidence of federal, state and local agency recommendations on PrEP usage (D.1. 434,
Ex. 9P.2). (See D.1. 447). The Court considers each of these in turn.

8. First, Plaintiff moves for partial summary judgment on the grounds that Defendants
cannot establish their license defense. (See D.I. 350 at 19-24). Plaintiff’s Motion is GRANTED.
Plaintiff argues that the named inventors assigned their rights, title and interest in the Asserted
Patents® to the Government when they signed a written assignment in 2006 (“the 2006
Assignment”).” Defendants counter that the 2006 Assignment did not assign rights to the Asserted

Patents. Therefore, Defendants argue that when one of the named inventors, Dr. Janssen, licensed

As discussed at the Pretrial Conference, Defendants may re-raise the issues raised by their
Motion in Limine No. 2 at trial. (See D.I. 447 at 68:7-16).

As discussed at the Pretrial Conference, if Plaintiff seeks to introduce the press releases for
what it believes is a permissible reason, it must raise the issue with the Court before putting
the evidence before the jury. (See D.I. 447 at 70:9-11). In addition, Defendants may re-
raise the arguments presented in its Motion in Limine No. 3 if those issues arise at trial.
(See id. at 72:1-11).

8 U.S. Patent No. 9,044,509 (“the ’509 Patent”), U.S. Patent No. 9,579,333 (“the 333
Patent”), U.S. Patent No. 9,937,191 (“the 191 Patent”) and U.S. Patent No. 10,335,423
(“the °423 Patent”).

Plaintiff also argued that rights in the patented inventions vested in the Government under
Executive Order 10096 regardless of whether there was a formal assignment. At the Pretrial
Conference, the Court denied Plaintiff’s Motion with respect to this issue. (See D.I. 447 at
6:23-7:20).

4
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his “prior inventions” to Gilead in 2008 via Gilead’s Confidential Information and Inventions
Agreement (“the CIIA”), this agreement effectively licensed the patented inventions to Gilead.
The question before the Court is thus whether the 2006 Assignment transferred rights to the
Asserted Patents. The Court holds that it did.

9. In support of its argument, Defendants first contend that “[a]t most, the 2006
Assignment transferred rights to [Provisional Application No. 60/764,811 (“the Provisional
Application”)]” because the 2006 Assignment contains no language “that assigns rights beyond

299

‘the invention.”” (D.I. 364 at 15). Defendants argue that the Provisional Application lacks written
description for the claimed inventions and thus the “invention” named in the Provisional
Application cannot be the same as that claimed in the Asserted Patents. (Id. at 15 n.11; see also
D.I. 447 at 10:15-11:18). As Plaintiff points out, however, the language of the 2006 Assignment
is broader than Defendants contend. The 2006 Assignment “includes assignment of all Letters
Patent that may be granted on the invention . . . and any divisional, renewal, continuation in whole
or in part, substitution, conversion, reexamination, reissue, prolongation or extension thereof; and
the right to claim priority.” (D.I. 350, Ex. 32 at GIL BLAKESLEE00000162). The 2006
Assignment thus unambiguously assigns rights not only in the “invention” but also in related
patents and patent applications, including continuations-in-part, which necessarily include new
matter. The Government claimed the Provisional Application as a related application in the
Asserted Patents. (See *509 Patent, *333 Patent, *191 Patent & *423 Patent). Defendants state that
the Asserted Patents only relate to the Provisional Application by a claim of priority but cite only
to the language of the 2006 Assignment itself as support. (D.I. 364 at 17 & 17 n.13). Absent any

evidence to the contrary, the Court thus finds that the Asserted Patents, which purport to claim

priority to the Provisional Application, are related applications such that the 2006 Assignment

5
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assigned rights in the Asserted Patents to the Government. Therefore, Dr. Janssen did not convey
rights in the Asserted Patents in 2008 when he signed Gilead’s CIIA because he had no rights to
convey. Plaintiff is entitled to summary judgment on Gilead’s license defense.

10.  In addition, Defendants request that the Court look to an assignment signed by the
inventors in 2015 (“the 2015 Assignment”) to interpret the 2006 Assignment. Defendants argue
that the 2015 Assignment (filed with Application No. 11/669,547'° (“the 547 Application”))
contains language that suggests the Government believed the 2006 Assignment did not convey
rights to the patented inventions. It is not clear that this is a case in which the Court can look
beyond the four corners of the 2006 Assignment given that its language appears to unambiguously
assign rights in all related patents (even apparently those that include new matter) and Defendants
have failed to show that there is a reasonable interpretation that the Asserted Patents are unrelated.
Furthermore, even if the language were ambiguous, it is unclear whether an agreement that post-
dates the 2006 Assignment can inform the Court’s interpretation of what the parties intended to
assign in 2006. See Dreni v. PrinterOn Am. Corp., 486 F. Supp. 3d 712, 727 (S.D.N.Y. 2020)
(collecting cases indicating that extrinsic evidence post-dating contract formation should not
inform contract interpretation). Regardless, the Court finds that the extrinsic evidence does not
change its holding. First, the Government informed the Patent Office that the Government is the
assignee of the *547 Application by virtue of the 2006 Assignment in 2014. (D.I. 350, Ex. 45).
Second, although the 2015 Assignment contains some language suggesting that the Government
was unsure that the 2006 Assignment conveyed rights in the 547 Application, the parties do not

dispute that the Government routinely uses these pro forma assignments to ensure complete

10 The >547 Application issued as the *509 Patent.
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assignment of rights. (See D.I. 447 at 8:19-9:9 & 13:18-14:1). Therefore, the Court finds that the
extrinsic evidence does not change its interpretation of the clear language of the 2006 Assignment.

11. Second, Plaintiff moves for partial summary judgment on the grounds that
Defendants cannot show an invalidating prior public use by Dr. Conant. (See D.I. 350 at 24-25).
Plaintiff’s Motion is DENIED. Plaintiff contends that Defendants’ argument is only supported by
Dr. Conant’s uncorroborated testimony that he prescribed Truvada for PrEP to at least three
patients between 2004 and 2006. Defendants counter that his testimony is corroborated by several
contemporaneous news articles in which he discusses these prescriptions.

12.  Uninterested witnesses are subject to the corroboration requirement. Finnigan
Corp. v. Int’l Trade Comm 'n, 180 F.3d 1354, 1367-68 (Fed. Cir. 1999). “A rule of reason analysis
is used to determine the sufficiency of corroboration, under which all pertinent evidence is
examined in order to determine whether the inventor’s story is credible.” TransWeb, LLC v. 3M
Innovative Properties Co., 812 F.3d 1295, 1301-02 (Fed. Cir. 2016) (quoting Sandt Tech., Ltd v.
Resco Metal & Plastics Corp., 264 F.3d 1344, 1350 (Fed. Cir. 2001)) (internal quotation marks
omitted). This analysis “does not require that every detail of the testimony be independently and
conclusively supported by the corroborating evidence.” Id. (quoting Ohio Willow Wood Co. v.
Alps South, LLC, 735 F.3d 1333, 1348 (Fed. Cir. 2013)) (internal quotation marks omitted); see
also id. (“[W]e have repeatedly rejected an element-wise attack on corroboration of oral
testimony.”). “Circumstantial evidence can be sufficient corroboration.” Nobel Biocare Servs.
AG v. Instradent USA, Inc., 903 F.3d 1365, 1378 (Fed. Cir. 2018).

13. Plaintiff takes issue with the fact that the news articles that describe Dr. Conant
prescribing Truvada for PrEP all post-date the filing date by around six months. The articles that

predate the filing date describe Dr. Conant prescribing “tenofovir” for PrEP, which Plaintiff

7
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contends refers to the drug Viread rather than Truvada. Viread contains a prodrug of tenofovir
called tenofovir disoproxil fumarate (“TDF”’), and Truvada contains both TDF and emtricitabine.
(D.1. 447 at 14:13-15-4). At the Pretrial Conference, Defendants stated that Dr. Conant would
testify that he refers to both drugs as “tenofovir.” (D.I. 447 at 15:24-18:1). In addition, Defendants
stated that Dr. Conant will testify that he prescribed Viread up until it was no longer a drug in July
or August of 2004, and then he began prescribing Truvada once it was approved. (/d.). Based on
the totality of the evidence presented in Defendants’ briefing and argument at the Pretrial
Conference, the Court finds that Dr. Conant’s testimony regarding the fact that he was prescribing
Truvada for PrEP to at least three patients from 2004 to 2006 is sufficiently corroborated by the
articles. The Court reserves on the issue of whether Dr. Conant may testify about further details
of these prescriptions (e.g., details regarding specific patients) subject to a proffer of his testimony.
The proper scope of his testimony will be determined at trial.

14. Turning to Defendants’ Motion for Summary Judgment, Defendants argue that
claim 13 of the *509 Patent is invalid for improper dependency.!! (See D.I. 345 at 11-12).
Defendants’ Motion is GRANTED. Defendants state that claim 13 covers methods in a “primate
host,” but it depends from claim 12, which covers methods in a “human.” (°509 Patent).
Defendants contend that, under the Patent’s own definition, “primate host” is a broader category
than “human,” and thus claim 13 fails to properly narrow the scope of claim 12. See Pfizer, Inc.
v. Ranbaxy Lab’ys Ltd., 457 F.3d 1284, 1291-92 (Fed. Cir. 2006) (“[A] violation of § 112, q 4
renders a patent invalid.”). Plaintiff counters that one could read claim 13 to properly limit claim

12 by interpreting “primate host” in claim 13 as referring to only a human rather than the broader

H Defendants’ Motion raised the same argument with respect to claim 3 of the 509 Patent.

(See D.I. 345 at 11). Prior to the Pretrial Conference, the parties informed the Court that
claim 3 (along with others) had been dropped. (See D.I. 441).

8
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category. (D.I. 367 at 13-14). The claim language, however, states “primate host,” not “human.”
The 509 Patent defines “primate host” as including “a monkey, baboon, chimpanzee, gorilla, and
a human.” (’509 Patent at 4:18-19). Although there may be circumstances that would allow the
Court to correct a possible clerical error in the 509 Patent, Plaintiff failed to request a correction
during claim construction, has not requested a correction in its summary judgment briefing and
does not argue under the standard for correction. (See D.I. 367 at 13-14); see also Pavo Sols. LLC
v. Kingston Tech. Co., 35 F.4th 1367, 1373 (Fed. Cir. 2022) (describing the standard for when
courts may correct clerical errors). Therefore, the Court will not correct the claim. Claim 13 of
the ’509 Patent is thus invalid for improper dependency.

15.  Finally, in Plaintiff’s Motion in Limine No. 2 Plaintiff moves to preclude
Defendants from offering testimony or argument regarding their theories that they are not liable
for inducing infringement based on (1) the CDC and FDA encouraging Gilead to seek a PrEP
indication for Truvada and (2) federal, state and local agency recommendations on PrEP usage.
(See D.I. 434, Ex. 9P.2). With respect to the evidence regarding CDC and FDA encouragement,
the Court denied Plaintiff’s motion at the Pretrial Conference. (See D.I. 447 at 60:4-9). For
clarification, Defendants may introduce such evidence at trial to the extent that it relates to their
argument that they did not have knowledge of infringement. Defendants, however, may not
introduce the evidence to argue their unenforceability defenses before the jury. To the extent this
occurs, Plaintiff may object at trial.

16. With respect to the government agency recommendations on PrEP usage, the
Motion is GRANTED. Defendants argue this evidence is relevant to show (1) that there is no
predicate direct infringement because alleged infringers had an implied license and (2) that

Defendants did not intend to cause or actually cause infringement. As to Defendants’ implied

9
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license arguments, the only place in the Pretrial Order that implied license is mentioned is under
Defendants’ acquiescence or estoppel defense which will be tried before the bench. (See D.1. 434,
Ex. 3P at 12; see also D.1. 447 at 62:3-15). Therefore, this evidence is not relevant to any issues
presented to the jury regarding direct infringement. As to Defendants’ arguments regarding intent
and causation, the Court finds that any tangential relevance this evidence may have to inducement
is far outweighed by the risk of prejudicing and confusing the jury.

17. As explained at the Pretrial Conference, the parties may not provide witness binders
or physical copies of documents (demonstratives, deposition transcripts, etc.) to the Court, but the
parties must provide witness binders to the witnesses. The parties shall provide electronic copies
of ALL trial exhibits to the Courtroom Deputy and Judicial Administrator by NOON on May 1,
2023. The trial exhibits must be labeled with JTX, DTX or PTX prefixes with exhibit numbers,
and the trial exhibits must be organized in a single folder. Additionally, no later than 7:30 a.m.
each trial day, the parties shall provide to the Courtroom Deputy and Judicial Administrator
electronic copies of witness folders containing the exhibits and demonstratives (if any) to be used
on direct examination and cross-examination'? of any witnesses expected to be called that day.

18. By no later than NOON on April 28, 2023, the parties shall submit a glossary of
terms and names to the Court Reporter.

19. Any document that is used for impeachment that is not on the exhibit list will not
be admitted into evidence.

20.  Any trial logistics should be coordinated through the Courtroom Deputy.

12 This includes any deposition transcripts or expert reports to be used with witnesses.

10
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Mol Morailon

The H_o_r_lglrable Maryellen Noreika
United States District Judge

11
APPX00035



Case 1:19-cva821023-R0D69 Doddowemded 1FiledPagrBB83 Fied: 1 2A1R28@4ID #: 51160

IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE

THE UNITED STATES OF AMERICA,
Plaintiff/Counterclaim Defendant,

V.

)
)
)
)
)
)
GILEAD SCIENCES, INC., ) C.A.No. 19-2103 (MN)
)

Defendant/Counterclaim Plaintiff, )

)

and GILEAD SCIENCES IRELAND UC, )

)

)

Defendant.

VERDICT FORM

Instructions: In answering the following questions and completing this Verdict Form,
please follow the directions provided throughout the form and all of the instructions I have given
you in the Court’s charge. Your answer to each question must be unanimous. Please refer to the
Jury Instructions for guidance on the law applicable to each question.

As used herein:

1. The “’333 patent” refers to U.S. Patent No. 9,579,333.

2. The “’191 patent” refers to U.S. Patent No. 9,937,191.

3. The “’423 patent” refers to U.S. Patent No. 10,335,423.

These three patents are together sometimes referred to as the “Asserted Patents.”

The “United States” refers to Plaintiff and Counterclaim-Defendant The United States of
America. “Gilead” refers to Defendant and Counterclaim-Plaintiff Gilead Sciences, Inc. and
Defendant Gilead Sciences Ireland UC collectively. “GSI” refers only to Gilead Sciences, Inc.

“GSIUC” refers only to Gilead Sciences Ireland UC.
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INFRINGEMENT

Truvada® for PrEP

L Has the United States proven by a preponderance of the evidence that one or more
patients or physicians (either separately or jointly) directly infringed any of the
following claims by using Truvada® for PrEP?

Yes (finding for No (finding for Gilead)
The United States) %

’191 patent, claim 18 ’7§

’423 patent, claim 18 /7(

7

’333 patent, claim 13

If you answered “NO” for all claims in Question 1, do not answer Question 2 or Question 3, and
proceed to Question 4. If you answered “YES” for any claim, answer Questions 2 and 3 for that
claim or those claims.

2. For any claim to which you responded “YES” in Question 1, has the United States
proven by a preponderance of the evidence that GSI induced infringement of that
claim with respect to Truvada® for PrEP?

Yes (finding for The No (finding for GSI)
United States)

’333 patent, claim 13

’191 patent, claim 18

’423 patent, claim 18

3 For any claim to which you responded “YES” in Question 1, has the United States
proven by a preponderance of the evidence that GSIUC induced infringement of that
claim with respect to Truvada® for PrEP?

Yes (finding for The No (finding for GSIUC)
United States)

’333 patent, claim 13

’191 patent, claim 18

’423 patent, claim 18

ssBis
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PROCEED TO QUESTION 4
Descovy® for PrEP

4. Has the United States proven by a preponderance of the evidence that one or more
patients or physicians (either separately or jointly) directly infringed the following
claim by using Descovy® for PrEP?

Yes (finding for The  No (finding for Gilead)

United States) \(

’423 patent, claim 18

If you answered “NO” in Question 4, do not answer Question 5 or Question 6, and proceed to
Question 7. If you answered “YES” in Question 4, answer Questions 5 and 6.

S Has the United States proven by a preponderance of the evidence that GSI induced
infringement of claim 18 of the ’423 patent with respect to Truvada® for PrEP?

Yes (finding for The  No (finding for GSI)
United States)

’423 patent, claim 18

6. Has the United States proven by a preponderance of the evidence that GSIUC
induced infringement of claim 18 of the ’423 patent with respect to Descovy® for
PrEP?

Yes (finding for The No (finding for
United States) GSIUC

’423 patent, claim 18

PROCEED TO QUESTION 7.

. .
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INVALIDITY

T Has Gilead proven by clear and convincing evidence that any of the following claims
is invalid because it is anticipated?

Yes (finding for Gilead) No (finding for The

United States)
’333 patent, claim 13 §<

’191 patent, claim 18 (7<

h)

’423 patent, claim 18 %

8. Has Gilead proven by clear and convincing evidence that any of the following claims
is invalid because it would have been obvious?

Yes (finding for Gilead) No (finding for The
United States)
’333 patent, claim 13 ><
’191 patent, claim 18 7<
’423 patent, claim 18 ?<
9. Has Gilead proven by clear and convincing evidence that any of the following

claims is invalid because it is not enabled?

Yes (finding for Gilead) No (finding for The

K United States)

’423 patent, claim 18

If you answered “Yes” to Question Nos. 2, 3, 5 or 6 (induced patent infringement) for any claim or
claims and “No” to Questions Nos. 7, 8§ and 9 (invalidity) for that claim or those claims, you must
answer Question No. 10. Otherwise, skip to the end of the Verdict Form.

_4_

APPX00102



Case 1:19-Ca$21B82089 Dobwgvemofto13F-ileRage0903 Hélpel 516/ 6272024D #: 51164

DAMAGES

10.  What amount of damages has the United States proven by a preponderance of the
evidence it is entitled to recover?

PROCEED TO NEXT PAGE.

B
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UNANIMOUS VERDICT

Upon reaching a unanimous verdict on each question above, each juror must sign below,
and the foreperson should add the date.
We, the jury, unanimously agree to the answers to the above questions and return them under

the instructions of this Court as our verdict in this case.

Foreperson

Juror

Juror

Juror

Juror

Juror

"
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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE

THE UNITED STATES OF AMERICA,
Plaintiff/Counterclaim Defendant,
V.

GILEAD SCIENCES, INC., C.A. No. 19-2103 (MN)

Defendant/Counterclaim Plaintiff,

and GILEAD SCIENCES IRELAND UC,

N N N N N N N N N N N N N

Defendant.

JUDGMENT FOLLOWING JURY VERDICT

This 15th day of May 2023, the Court having held a jury trial and the jury having rendered
a unanimous verdict on May 9, 2023 (see D.I. 468, 469), pursuant to Rule 58(b) of the Federal
Rules of Civil Procedure, IT IS HEREBY ORDERED that:

1. Judgment is entered in favor of Defendants and against Plaintiff as to direct
infringement of the asserted claims' for both Truvada® for PrEP and Descovy® for PrEP.

2. Judgment is entered in favor of Defendants and against Plaintiff that all of the
asserted claims are invalid on the bases of anticipation and obviousness and that claim 18 of the
’423 Patent is also invalid for lack of enablement.

IT IS FURTHER ORDERED that this Judgment shall have the effect of denying as moot
all motions made by the parties, either verbally on the record during trial or filed at D.I. 460, 463,

pursuant to Rule 50(a) of the Federal Rules of Civil Procedure.

! The asserted claims are claim 13 of U.S. Patent No, 9,579,333, claim 18 of U.S. Patent No.
9,937,191, and claim 18 of U.S. Patent No. 10,335,423 (“the *423 Patent”).
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IT IS STILL FURTHER ORDERED that the deadline for any party to move for costs and
attorneys’ fees (including under 35 U.S.C. § 285) is extended to fourteen (14) days after the time
for appeal has expired or within fourteen (14) days after issuance of the mandate from the appellate

court, and no party shall file any such motion before that time.

The Hongrable Maryellen Noreika
tates District Judge
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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE
THE UNITED STATES OF AMERICA,
Plaintiff/Counterclaim Defendant,
V.
GILEAD SCIENCES, INC., C.A. No. 19-2103 (MN)
Defendant/Counterclaim Plaintiff,

and GILEAD SCIENCES IRELAND UC,

Defendant.

N N N N N N N N N N N N N

MEMORANDUM OPINION

Shamoor Anis, U.S. ATTORNEY’S OFFICE, Wilmington, DE; David C. Weiss, Brian Boynton, Gary
L. Hausken, Walter W. Brown, Philip Charles Sternhell, Lena Yueh, U.S. DEPARTMENT OF
JUSTICE, Washington, DC — Attorneys for Plaintiff

Frederick L. Cottrell, III, Kelly E. Farnan, Alexandra M. Ewing, RICHARDS, LAYTON & FINGER,
P.A., Wilmington, DE; David B. Bassett, WILMER CUTLER PICKERING HALE AND DORR LLP, New
York, NY; Vinita C. Ferrera, Emily R. Whelan, George P. Varghese, Timothy A. Cook, WILMER
CUTLER PICKERING HALE AND DORR LLP, Boston, MA; Ronald C. Machen, WILMER CUTLER
PICKERING HALE AND DORR LLP, Washington, DC — Attorneys for Defendants

March 22, 2024
Wilmington, Delaware
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%EI , U.S. DISTRICT JUDGE:

The Court presided over a six-day jury trial from May 2, 2023 to May 9, 2023.
(See D.I. 450 9 2; see also D.1. 476,477, 478, 479, 480 & 481 (“Tr.”)). At the end of the trial, the
jury returned a verdict in favor of Defendants Gilead Sciences, Inc. (“GSI”) and Gilead Sciences
Ireland UC (“GSIUC”) (together, “Defendants” or “Gilead”) and against Plaintiff the United States
(“Plaintift” or “the United States” or “the government”), finding that there was no direct
infringement of the Asserted Claims of three patents owned by the United States, and that all
Asserted Claims were invalid on the bases of anticipation and obviousness, and in the case of one
asserted claim, also for lack of enablement. Presently before the Court is Plaintiff’s renewed
motion for judgment as a matter of law or, in the alternative, motion for a new trial (D.I. 487). For
the reasons set forth below, the Court will GRANT-IN-PART and DENY-IN-PART Plaintiff’s
motions.

I BACKGROUND

This case concerns U.S. Patent Nos. 9,579,333 (“the *333 Patent”), 9,937,191 (“the "191
Patent”) and 10,335,423 (“the ’423 Patent”) (collectively, “the Patents-in-Suit”), all owned by the
United States. The Patents-in-Suit relate to two-drug regimens, known as pre-exposure
prophylaxis (PrEP), which effectively prevent new HIV infections. Plaintiff filed this action on
November 6, 2019, asserting that Defendants induce infringement of claim 13 of the 333 Patent,
claim 18 of the 191 Patent, and claim 18 of the *423 Patent (collectively, “the Asserted Claims”)'
by the manufacture, importation, marketing, distribution, labeling, offering for sale, and/or sale of

Gilead’s Truvada® and Descovy® products when used for PrEP. (See D.I. 433 q 1).

Other claims were dropped prior to trial. (Compare D.1. 441, with D.1. 433). In addition,
prior to trial, the Court determined that another claim asserted by Plaintiff, claim 13 of U.S.
Patent No. 9,044,509 (“the 509 Patent”), was invalid for improper dependency. (D.I. 450
91 14).

1
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From May 2, 2023 to May 9, 2023, the Court presided over a jury trial. (See D.I. 450 § 2;
see also D.1. 476,477,478, 479, 480 & 481). At the end, the jury found that the United States had
not proven by a preponderance of the evidence that one or more patients or physicians, either
separately or jointly, directly infringed any of the Asserted Claims by using Truvada® for PrEP or
Descovy® for PrEP. (D.I. 468 at 2-3; D.I. 469 at 2-3). Because direct infringement is a necessary
predicate of induced infringement, the jury did not reach the questions concerning whether either
Gilead entity, GSI or GSIUC, had induced infringement with respect to either drug. (/d.). The
jury further found that Defendants had proven by clear and convincing evidence that all Asserted
Claims are invalid as anticipated and obvious, and in addition, that claim 18 of the 423 patent is
invalid because it is not enabled. (/d. at 4).

On May 15, 2023, the Court entered judgment on the jury verdict under Rule 58(b) of the
Federal Rules of Civil Procedure. (D.I. 471). On June 12, 2023, Plaintiff renewed its motion for
judgment as a matter of law and included an alternative request for a new trial in that motion.
(D.I. 487). Briefing on those motions is complete. (D.I. 489 & 490).

I LEGAL STANDARDS

A. Judgment as a Matter of Law

Judgment as a matter of law may be entered against a non-moving party if the Court “finds
that a reasonable jury would not have a legally sufficient evidentiary basis to find for the party on
[an] issue.” Fed. R. Civ. P. 50(a)(1). Judgment as a matter of law is appropriate “only if, viewing
the evidence in the light most favorable to the nonmovant and giving it the advantage of every fair
and reasonable inference, there is insufficient evidence from which a jury reasonably could find
liability.” Lightning Lube, Inc. v. Witco Corp.,4 F.3d 1153, 1166 (3d Cir. 1993) (citing Wittekamp

v. Gulf & W. Inc., 991 F.2d 1137, 1141 (3d Cir. 1993)). Entry of judgment as a matter of law is a

2
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remedy to be invoked “sparingly.” CGB Occupational Therapy, Inc. v. RHA Health Servs. Inc.,
357 F.3d 375, 383 (3d Cir. 2004).

Following a jury trial, a renewed motion for judgment as a matter of law under Rule 50(b)
may be granted only if the movant demonstrates “that the jury’s findings, presumed or express,
are not supported by substantial evidence or, if they were, that the legal conclusion(s) implied [by]
the jury’s verdict cannot in law be supported by those findings.” Pannu v. lolab Corp., 155 F.3d
1344, 1348 (Fed. Cir. 1998) (alteration in original) (quoting Perkin—Elmer Corp. v.
Computervision Corp., 732 F.2d 888, 893 (Fed. Cir. 1984)). Substantial evidence is such relevant
evidence that a reasonable mind might accept as adequate to support the finding under review. See
Enplas Display Device Corp. v. Seoul Semiconductor Co., 909 F.3d 398, 407 (Fed. Cir. 2018). In
determining whether substantial evidence supports the jury verdict, the Court may not make
credibility determinations, weigh the evidence, or substitute its own conclusions for those of the
jury where the record evidence supports multiple inferences. See Lightning Lube, 4 F.3d at 1166.
Moreover, in the Third Circuit, when the movant bears the burden of proof on an issue, judgment
as a matter of law is appropriate only if “there is insufficient evidence for permitting any different
finding.” Fireman’s Fund Ins. Co. v. Videfreeze Corp., 540 F.2d 1171, 1177 (3d Cir. 1976)
(citations omitted); see also 9 Wigmore on Evidence § 2495 at 306 (3d ed. 1940).

B. Motion for a New Trial

A new trial may be granted to all or any of the parties and on all or part of the issues in an
action in which there has been a trial by jury, for any of the reasons for which new trials have
heretofore been granted in actions at law in the courts of the United States. Fed. R. Civ. P. 59(a).
Common reasons for granting a new trial are: (1) the jury’s verdict is against the clear weight of

the evidence and a new trial is necessary to prevent a miscarriage of justice; (2) there exists newly
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discovered evidence that would likely alter the outcome of the trial; (3) improper conduct by an
attorney or the Court unfairly influenced the verdict; or (4) the jury’s verdict was facially
inconsistent. See Ateliers de la Haute-Garonne v. Broetje Automation-USA Inc., 85 F. Supp. 3d
768, 775 (D. Del. 2015).

Whether to grant a new trial is a question committed to the Court’s discretion. See Allied
Chem. Corp. v. Daiflon, Inc., 449 U.S. 33, 36 (1980). Unlike the standard for judgment as a matter
of law, the Court need not view the evidence in the light most favorable to the verdict winner when
ruling on a motion for a new trial. See Ateliers, 85 F. Supp. 3d at 775. “Nevertheless, new trials
because the verdict is against the weight of the evidence are proper only when the record shows
that the jury’s verdict resulted in a miscarriage of justice or where the verdict, on the record, cries
out to be overturned or shocks [the] conscience.” Williamson v. Consol. Rail Corp., 926 F.2d
1344, 1353 (3d Cir. 1991).
II. DISCUSSION

In its motion for judgment as a matter of law or, in the alternative, motion for a new trial,
Plaintiff argues that the Court should upset the jury’s findings as to both direct infringement and
invalidity.  Alternatively, Plaintiff requests a new trial on two grounds, both concerning
evidentiary rulings made by the Court pretrial. The Court addresses these issues largely in turn.

A. Plaintiff’s Motion for Judgment as a Matter of Law

Plaintiff takes issue with the jury’s findings on patent infringement and validity.?

Concerning direct infringement, Plaintiff argues that it provided unrebutted evidence that at least

At trial and in their post-trial briefing (apart from the question of enablement of claim 18
of the ’423 Patent), the parties focused on claim 13 of the *333 Patent as representative or
did not differentiate between the asserted claims of the Patents-in Suit. As no party disputes
that claims 18 of the *191 and 423 Patents rise and fall with claim 13 of the 333 Patent
(see, e.g., Tr. 947:17-24), the Court proceeds similarly here.

4
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one patient or physician infringed the Asserted Claims. Regarding invalidity, Plaintiff argues that
Defendants failed to meet their burden to prove that the Asserted Claims were anticipated, obvious,

and in the case of claim 18 of the ’423 Patent, not enabled.

1. Plaintiff’s Evidentiary Support for Direct Infringement

The United States relies on testimony from its expert witness on infringement, Dr. Robert
Murphy. As relevant here, Dr. Murphy’s testimony focused on his personal experience as a
physician, including counseling patients and prescribing Truvada® or Descovy® for PrEP, and on
his analysis of Risk Evaluation and Mitigation Strategy (REMS) surveys conducted by Gilead,
pursuant to FDA request. (See, e.g., Tr. 553:15-554:5, 556:20-557:13, 561:14-562:13, 575:4-
587:15). Patent infringement is a question of fact, “reviewed for substantial evidence when tried
to ajury.” ACCO Brands, Inc. v. ABA Locks Mfrs. Co., Ltd., 501 F.3d 1307, 1311 (Fed. Cir. 2007).
A factual finding is supported by substantial evidence if a reasonable jury could have found in
favor of the prevailing party in light of the evidence presented at trial. See Tec Air, Inc. v. Denso

Mfg. Mich. Inc., 192 F.3d 1353, 1357-58 (Fed. Cir. 1999).

a. Dr. Murphy’s Personal Experience

The Asserted Claims each include five steps: (1) the preamble, (2) the “selecting” step,
(3) the “administering” step, (4) the “thereby” step; and (5) the “wherein” step. (See Tr. 567:1-7).
Dr. Murphy provided unrebutted evidence of direct infringement based on his personal experience
prescribing PrEP and counseling PrEP patients. He testified that he has counseled “many
hundreds” of patients on using PrEP and written “dozens” of PrEP prescriptions (Tr. 553:19-
554:5) and that PrEP patents and/or physicians practice each step of the Asserted Claims when

they follow the Truvada® or Descovy® for PrEP insert instructions. (Tr. 562:3-5, 567:1-590:22).

5
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First, patients using Truvada® or Descovy® for PrEP are periodically tested to confirm
they remain HIV negative while receiving the drugs, which confirms that “establishment” of a
“self-replicating infection” has been inhibited, as required by the preamble. (Tr. 572:22-574:23;
Tr. 578:7-14 (Truvada®); Tr. 600:13—18, 604:2-9 (Descovy®)). Second, the “selecting” step is
met where the patient is confirmed as being HIV-negative before beginning PrEP. (Tr. 578:15—
579:13 (Truvada®); Tr. 600:13—18, 604:10-23 (Descovy®)). Third, by taking a daily tablet of
Truvada® or Descovy®, the “administrating” step of the Asserted Claims is met because the
patient is taking a “pharmaceutically effective amount” of the claimed two-drug combination.
(Tr. 580:15-581:19 (Truvada®); Tr. 605:14-606:18 (Descovy®)). Fourth, the “thereby” step
requires, according to the Court’s construction, for the patient to remain “negative for the
immunodeficiency virus [e.g., HIV]” while being administered Truvada® or Descovy® for PrEP.
(Tr. 583:2—4). The respective inserts both instruct that patients be HIV tested every three months,
and patients actually are tested to confirm they remain HIV negative, which infringes the “thereby”
step. (Tr. 583:5-22 (Truvada®); Tr. 606:19—607:17 (Descovy®)).

The “wherein” step requires administering the drug combination prior to a potential
exposure to HIV, which the Court construed to mean “prior to engaging in activity that could result
in an exposure” to HIV. (D.I. 186 at 13). According to Dr. Murphy, his patients did not follow
the safe sex practices outlined in the Truvada® and Descovy® inserts, even though he counseled
“every one of them” on such practices. (Tr. 590:6—15). Thus, PrEP patients, including his own,
were at “high risk” for HIV infection and subject to potential exposures to HIV, as set forth in the
Asserted Claims. (See Tr. 615:13-616:1, see also Tr. 642:6-19 (asserting that “less than one
percent” of his patients were not potentially exposed)). For these reasons, Dr. Murphy and his

PrEP patients directly infringe the “wherein” step in accordance with the insert instructions
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designating PrEP for “high risk™ patients and the Court’s claim construction. (Tr. 590:16-22;
Tr. 583:3-587:4 (Truvada®); Tr. 607:18-609:15, 611:7-25 (Descovy®)).

In response, Gilead focuses on induced, not direct, infringement. Gilead relies on
testimony that physicians and patients who follow the instructions on the Truvada® and Descovy®
inserts do not infringe because they are not exposed to HIV, by virtue of abiding by the
recommended safe sex practices included on the inserts. Although Dr. Murphy acknowledged that
patients who strictly follow the safe sex practices in the PrEP labels do not infringe, (Tr. 642:3-
11; see also D.I. 489 at 19), he noted that based on his own experience, such patients are
hypothetical, because “almost none” practice safe sex in reality. (Tr. 590:6-15, 643:2-17).
Dr. Charles Flexner, Gilead’s expert, confirmed that PrEP patients do not always adhere to safe
sex practices, such as correct and consistent condom use. (Tr. 1020:25-1021:7; see also D.I. 460
at 3). The evidence may suggest that administration to some patients does not infringe. But that
does not undermine the uncontradicted evidence presented that administration to some patients

does infringe.

b. Gilead’s REMS Survey Data

In addition to his personal experience, Dr. Murphy testified about Gilead’s REMS data.
The REMS surveys were periodically submitted “assessments” designed to evaluate if “there was
compliance” with the label’s instructions for safe and effective PrEP usage.® (Tr. 458:13-22).

Plaintiff argues that Gilead’s REMS data demonstrates infringement of all of the Asserted Claims.

The FDA required that Gilead conduct this survey when it applied to for a PrEP designation
for Truvada®. (See Tr. 455:9-456:6). Although REMS surveys were conducted solely on
the use of Truvada for PrEP®, Government witnesses testified that Truvada® data was
applicable to the testing rates and behavior of Descovy® for PrEP patients because it
involved the “same patient group” or “pool” and the “same clinician group” or “pool.”
(Tr. 601:17-21, 610:8-14.).
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(D.1. 487 at 8). Gilead argues that the jury was entitled to disregard the REMS survey data because
of when the surveys were conducted in relation to when the patents were issued and because the
surveys presented aggregated data. The Court agrees.

As previously stated, in evaluating a motion for judgment as a matter of law, the Court
must view the evidence in the light most favorable to the nonmovant and give it the advantage of
every fair and reasonable inference. Lightning Lube, 4 F.3d at 1166. Here, Gilead contested that
the REMS surveys were evidence of infringement based on the fact that most of the REMS surveys
occurred before the date that the earliest asserted patent issued. (D.I. 489 at 20; Tr. 1000:16-20,
1001:8-1003:12, 1012:13-18). Additionally, Gilead’s expert, Dr. Flexner, testified that the REMS
survey data relied on by the Government fails to show potential exposure to HIV and thus does
not include all claim limitations. (See Tr. 1000:22-1001:3; D.I. 489 at 22). The jury was entitled

to evaluate and believe either or both of these arguments.

c. JMOL Must Be Granted as to Direct Infringement

Because Plaintiff had the burden of proof on the issue of direct infringement, judgment as
a matter of law is appropriate only if “there is insufficient evidence for permitting any different
finding.” Fireman’s Fund Ins. Co., 540 F.2d at 1177 (citations omitted). Here, Plaintiff has
satisfied that standard in part. Although the Court is not convinced that Plaintiff’s reliance on the
contested REMS surveys merits relief, Dr. Murphy’s essentially unrebutted testimony as to his
personal experience does. There is insufficient evidence to support the jury’s finding of no direct

infringement, and the Court will grant judgment as a matter of law on this issue.

2. Induced Infringement

Under 35 U.S.C. § 271(b), “whoever actively induces infringement of a patent shall be

liable as an infringer.” Liability for inducing infringement requires “that the alleged infringer’s
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actions induced infringing acts and that he knew or should have known his actions would induce
actual infringements.” DSU Med. Corp. v. JMS Co., Ltd., 471 F.3d 1293, 1304 (Fed. Cir. 2006)
(en banc) (citing Manville Sales Corp. v. Paramount Sys., Inc.,917 F.2d 544, 554 (Fed. Cir. 1990)).
Inducing infringement thus necessitates “actual intent to cause the acts which constitute the
infringement.” Hewlett—Packard Co. v. Bausch & Lomb Inc., 909 F.2d 1464, 1469 (Fed. Cir.
1990). Further, “[t]he requirement that the alleged infringer knew or should have known his
actions would induce actual infringement necessarily includes the requirement that he or she knew
of the patent.” DSU Med. Corp., 471 F.3d at 1304. Intent can be proven by either direct or
circumstantial evidence. See Moleculon Research Corp. v. CBS, Inc., 793 F.2d 1261, 1272 (Fed.
Cir. 1986).

Because the jury determined that there was no direct infringement, it did not reach the
questions concerning whether Gilead induced infringement. Gilead urges that even if the Court
were to conclude that the Government is entitled to JMOL of direct infringement, a new trial is
not warranted, but instead, the Court should grant JIMOL of no induced infringement in favor of
Gilead. (D.I. 489 at 23). The Court agrees up to a point; a new trial is not warranted at this
juncture, because as described below, the Court will not upset the jury’s findings as to invalidity.
It will not, however, go further and enter JMOL of no induced infringement for Gilead.

3. Invalidity

Defendants argued that the Asserted Claims are invalid as anticipated, obvious, and in the
case of claim 18 of the ’423 Patent, not enabled. Specifically, Defendants argued that the Asserted
Claims were anticipated by prior public knowledge, relying on three sources: (1) Dr. Robert Grant,
(2) Dr. Marcus Conant, and (3) Dr. John Kaldor. Defendants also argued that the Asserted Claims

were obvious based on three combinations of references: (1) Tsai 1995 (JTX-12) and the August
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2004 Truvada® Label (JTX-10), (2) the 2004 California PEP Guidelines (JTX-11) and the August
2004 Truvada® Label (JTX-10) or (3) all three references together. Lastly, Defendants argued
that claim 18 of the 423 Patent was not enabled because a skilled artisan would be unable to
practice the claim’s full scope without undue experimentation. The jury agreed that the claims are
anticipated, obvious, and in the case of claim 18 of the *423 Patent, not enabled. (See D.I. 468 at
4; D.1. 469 at 4). The Court finds that substantial evidence supports the jury’s verdict on each of
the three theories of invalidity.
a. Anticipation

A claimed invention is anticipated when it “was known to or used by others in this country
before the date of the patentee’s invention.” UCB, Inc. v. Watson Lab’ys Inc., 927 F.3d 1272,
1289 (Fed. Cir. 2019) (citation and quotation marks omitted). “A patent is invalid for anticipation
under 35 U.S.C. § 102 if a single prior art reference discloses each and every limitation of the
claimed invention.” Purdue Pharma L.P. v. Epic Pharma, LLC, 811 F.3d 1345, 1351 (Fed. Cir.
2016). A prior art reference demonstrating prior knowledge or use “must have been available to
the public.” Woodland Tr. v. Flowertree Nursery, Inc., 148 F.3d 1368, 1370 (Fed. Cir. 1998).
“[D]issemination and public accessibility are the keys to the legal determination whether a prior
art reference was published,” as is statutorily required. In re Cronyn, 890 F.2d 1158, 1160 (Fed.
Cir. 1989) (internal quotation mark and citation omitted). “Anticipation is a factual question, and
a jury verdict regarding anticipation is reviewed after trial for substantial evidence.” Eaton Corp.
v. Rockwell Int’l Corp., 323 F.3d 1332, 1343 (Fed. Cir. 2003). Gilead argues that the Asserted
Claims were anticipated by prior public knowledge in 2004 and 2005 for at least three reasons:
(1) Dr. Robert Grant proposed a robust clinical trial of Truvada® for PrEP, expected that

Truvada® would work effectively, and told many colleagues of his planned study; (2) Dr. Marcus
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Conant knew that Truvada® could prevent HIV infection and prescribed it to three of his patients
for PrEP; and (3) Dr. John Kaldor approached Gilead to propose using Truvada® for PrEP in a

human trial.

1. Dr. Robert Grant

Gilead argues that the jury was entitled to find that Dr. Grant knew of the claimed invention
(using Truvada® for PrEP) by at least August 2004, before the earliest alleged invention date
(February 3, 2006),* and that he communicated that idea to others without restriction. The
Government contends that the documents Gilead relies on, a concept sheet (JTX62) and draft
protocol (JTX64) to study the use of Truvada® for PrEP, fail to disclose the “thereby” step recited
by the claims and were not public, and thus cannot support a finding of anticipation.

Regarding whether these documents were public, the Government focuses on the fact that
every page of the documents was marked “confidential” and that the cover page of the protocol
included a note that it was “intended only to focus discussions of protocol development among
interested parties.” (JTX64 at 64.001). The jury, however, heard substantial evidence that the
information was not in fact confidential. For example, Dr. Grant testified that he intended his
concept sheet to be sent to others, albeit “a very limited audience” (Tr. 407:6-15), and that he sent
the document to Gilead, (Tr. 411:16-412:21; see also DTX-182 at 1). In addition, Dr. Grant
“talked over the idea of adding a [T]ruvada arm” to the clinical trial he was conducting, with Dr.
Mary Fanning, who was a project officer at the NIH at the time and later, the NIH’s associate
director of clinical research, “who seemed to be very enthusiastic about the idea.” (DTX-182 at

1; see also Tr. 412:14-413:19). Dr. Grant also shared his draft protocol with “three people at

Viewing the evidence most favorably to Gilead, see Lightning Lube, 4 F.3d at 1166, the
earliest date of invention is February 3, 2006, which is the filing date of the provisional
application for the 509 Patent.
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Gilead” (Tr. 421:13-422:4) and discussed using Truvada® for PrEP with the Gates Foundation to
secure more funding (DTX-155 at 2).

The jury also heard from other witnesses who confirmed public knowledge of Truvada®
for PrEP before the invention date. Dr. Fanning testified that Dr. Ward Cates and Family Health
International knew that Dr. Grant wanted to give Truvada® for PrEP to humans by March 2005
because “Bob Grant would talk to everybody.” (Tr. 890:10-20). Dr. Page, Dr. Grant’s co-
investigator on the Peru PrEP trial, recounted many conversations in 2004 in which she and
Dr. Grant discussed Truvada® for PrEP. (Tr. 901:12-903:19, 913:14-915:14, 921:1-922:2). She
confirmed that by late 2004, Truvada® for PrEP was not a secret. (Tr. 923:2-5). Similarly,
Dr. Thomas Coates, co-director of the HIV Prevention Trials Network, testified that “Truvada for
PrEP was being discussed” as soon as the FDA approved Truvada® for HIV treatment in August
2004, and that the use of Truvada® for PrEP was “a common topic of discussion” within this
group’s “entire network of scientists.” (Tr. 927:11-928:15). Dr. Coates also recalled discussing
Truvada® for PrEP with NIH and CDC personnel in 2004. (Tr. 929:7-930:14). Dr. Grant and his
team had discussed adding Truvada® to PrEP trials with Dr. Coates as well as Dr. Cates and
Dr. Kenneth Mayer by January 12, 2005, all of whom were “interested in [adding] a Truvada arm
for their prevention studies.” (DTX-155 at 2; see Tr. 913:14-915:8). The jury heard and evaluated
the competing evidence and was free to decide that Dr. Grant’s knowledge was public despite the
“confidential” marking on the concept sheet and protocol. The Court will not reweigh that
evidence.

Similarly, the Government’s contention that the documents do not disclose the “thereby”
step of the Asserted Claims fails. The jury heard testimony that Dr. Grant was prepared “to enroll

2,700 humans in [his] proposed study” of Truvada® for PrEP (Tr. 410:2-5). Dr. Page confirmed
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the research team’s confidence in Truvada® for PrEP, testifying that she had a “very high
expectation” that it would work because “[t]here was a good body of literature to support” that it
would and because it was known that “two drugs were better than one.” (Tr. 916:10-15). The jury
was entitled to find that this testimony in combination with the documents shows that Dr. Grant’s

and others’ prior knowledge met all claim limitations, including the “thereby” step.

il. Dr. Marcus Conant and Dr. John Kaldor

Having already determined that the jury’s anticipation verdict is supported by substantial
evidence, the Court will only briefly touch on the alternative grounds for support put forth by
Gilead. First, Gilead argues that the jury’s anticipation verdict is reinforced by Dr. Conant’s
prescriptions to at least three patients who used Truvada® for PrEP before the invention date. The
Government does not dispute that the jury could have found Dr. Conant credible, but instead argues
a lack of corroboration for his testimony. Whether testimony is sufficiently corroborated is a
question of fact. TransWeb, LLC v. 3M Innovative Props. Co., 812 F.3d 1295, 1302 (Fed. Cir.
2016). There are no hard and fast rules as to what constitutes sufficient corroboration, and each
case must be decided on its own facts. The law has “repeatedly rejected an element-wise attack
on corroboration” by not requiring that every claim limitation be included in each piece of
corroborating evidence or “that every detail of the testimony be independently and conclusively
supported.” Id. at 1301-02 (citations omitted); (see also D.1. 450 4 12).

Here, the jury saw contemporaneous evidence corroborating Dr. Conant’s account,
including articles from 2006 quoting Dr. Conant as having prescribed Truvada® for PrEP to three
of his patients, a practice that he testified he began right after Truvada® was approved in 2004.
(See DTX-509 at 2; DTX-510 at 2; Tr. 793:22-796:11). The Government introduced other articles

quoting Dr. Conant as prescribing tenofovir or Viread® for PrEP to many patients (see DTX-126;

13
APPX00122



Case 1:19-cCaai3#MRN6Docllnenntds: 1EBiledRBi22/P20 Pdgked51&/ 22/262%kID #: 57131

PTX-213), which Dr. Conant testified that he did until the FDA approved Truvada®, at which
point he switched to the “better combination of drugs,” namely Truvada®. (Tr. 790:23-792:2).
The jury also heard specific details about Dr. Conant’s patient, Nick, whom Dr. Conant prescribed
Truvada® for PrEP, not PEP, which he confirmed while testifying. (Tr. 800:17-803:5). Although
it may be that there were a few inconsistencies within Dr. Conant’s testimony and between it and
the documentary evidence Gilead presented, the Court finds that the jury could have reasonably
concluded that Dr. Conant’s testimony was sufficiently corroborated in order to support its finding
of anticipation.

As to prior public knowledge of Dr. Kaldor, Dr. Flexner testified that Dr. Kaldor knew of
Truvada® for PrEP and wanted to use it in a study in 2005. (Tr. 975:3-12, 991:20-992:9). He
further testified that Dr. Kaldor approached Gilead in the United States asking for Truvada® for
use in a human trial he was proposing. (/d.). The Government did not cross-examine Dr. Flexner
on this testimony, nor did it object to the jury instruction on Dr. Kaldor. (See D.I. 464 at 20).

The Court finds that each of these sources of prior public knowledge and use provides
substantial evidence of anticipation supporting the jury’s verdict.

b. Obviousness

Turning now to obviousness, Plaintiff maintains that Gilead has not proven that the
Asserted Claims are obvious. Although obviousness is ultimately a question of law, it is based on
underlying factual findings. See Game & Tech. Co. v. Activision Blizzard Inc., 926 F.3d 1370,
1379 (Fed. Cir. 2019). “What a reference teaches and whether a person of ordinary skill in the art
would have been motivated to combine the teachings of separate references are questions of fact.”
Pregis Corp. v. Kappos, 700 F.3d 1348, 1353 (Fed. Cir. 2012). “Where, as here, the jury made no

explicit factual findings regarding obviousness, [the Court] must determine whether the implicit
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findings necessary to support the verdict are supported by substantial evidence.” Fresenius USA,
Inc. v. Baxter Int’l, Inc., 582 F.3d 1288, 1294 (Fed. Cir. 2009) (citing Upjohn Co. v. Mova Pharm.
Corp., 225 F.3d 1306, 1310 (Fed. Cir. 2000)). Specifically, a jury’s “verdict of obviousness must
be supported by facts of (1) the scope and content of the prior art, (2) the level of ordinary skill in
the art, (3) the differences between the claimed invention and the prior art, and (4) any objective
indicia such as commercial success or long-felt need.” Id.

Defendant offered three combinations of references to show that the Asserted Claims were
obvious to a person of ordinary skill in the art. Having found that the jury’s verdict of invalidity
based on anticipation is supported by multiple grounds, the Court addresses just one ground of

obviousness here and finds that substantial evidence supports the jury’s verdict.

1. Tsai 1995, the August 2004 Truvada Label, and CA PEP
Guidelines

Dr. Flexner testified that Tsai 1995, the August 2004 Truvada® Label, and the CA PEP
Guidelines, when considered in combination, taught each step of the Asserted Claims. (Tr. 987:6-
17). According to Dr. Flexner, both Tsai 1995 and CA PEP teach: (1) the preamble (Tr. 978:20-
979:1, 984:6-9), (2) the “selecting” step (Tr. 979:2-8, 984:9-12 ), (3) half (in the case of Tsai) or
all (in the case of CA PEP) of the “administering” step (Tr. 979:9-14, 984:12-20), and (4) the
“thereby” step (Tr. 979:15-980:1, 984:21-25). Dr. Flexner further testified that Tsai teaches (5) the
“wherein” step (Tr. 980:2-13). The 2004 Truvada® Label, in combination with Tsai and CA PEP,
also teaches the “administering” step. (Tr. 981:5-9, 985:6-11).

The focus of the Government’s argument is that none of the references teach the “thereby
step.” According to the Government, Tsai does not teach the “thereby” step because it refers only
to the inhibition of a self-replicating infection in monkeys, not in humans, as required by the

Court’s construction of this step. The jury however, heard testimony that both Tsai 1995 and CA
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PEP taught the “thereby” step and could properly rely on such testimony. Dr. Flexner testified
that because “Tsai was presenting this monkey model as a model for human infection with HIV,”
the steps Tsai teaches, including the “thereby” step, are applicable to humans. (Tr. 980:14-981:2).
He further noted that “[t]here are some things that we can ethically do in monkeys, that we cannot
ethically do in humans,” specifically including “conduct[ing] experiments where we challenge
humans with HIV.” (Tr. 980:18-21). Further, several witnesses confirmed the significance of
Tsai’s disclosure that tenofovir provided complete protection from HIV infection. (Tr. 796:20-
797:8 (Dr. Conant), Tr. 955:14-956:21 (Dr. Flexner), Tr. 1088:4-1089:17 (Dr. Johnson); see also
Tr. 733:5-734:1 (Mr. Alton), Tr. 870:2-871:2 (Dr. Dieffenbach), Tr. 201:15-203:19 (Dr. Folks),
Tr. 419:3-420:1 (Dr. Grant), Tr. 295:9-296:17 (Dr. Heneine)).

The Government also argues that Tsai does not disclose the “administering” step because
only one drug was used in the study, not the two required by the claim language. The jury heard
testimony however, that in combination, Tsai 1995 and the 2004 Truvada® Label, teach
administration of both emtricitabine and tenofovir. (Tr. 981:3-14). In addition, a named inventor
and Government witness, Dr. Walid Heneine, acknowledged that Tsai 1995 taught that tenofovir
could be combined with another compound to prevent HIV. (Tr. 298:24-299:18). Gilead’s expert,
Dr. Flexner, further testified that a physician or clinician would have been highly motivated to
combine Tsai with the “safety, efficacy, tolerability, and the favorable resistance profile” of
tenofovir and emtricitabine in an oral combination, as taught by the 2004 Truvada® Label.
(Tr. 981:3-982:7).

Regarding the “wherein” step, neither CA PEP nor the 2004 Truvada® Label describe
administration “prior to exposure.” Gilead acknowledges this and argues, based on Dr. Flexner’s

testimony, that the efficacy of Truvada®, as explained by the 2004 Truvada® Label, combined
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with CA PEP would provide a person of ordinary skill in the art with “all the teaching necessary”
to administer the drug combination for prevention, prior to a potential exposure. (Tr. 985:1-15).
Indeed, the jury heard that there “are plenty of other examples in infectious diseases of using an
anti-infective drug that is known to treat an infectious disease if given before the disease occurs,
to prevent that same infection.” (Tr. 952:2-954:6). Dr. Lynn Paxton explained that PrEP “ma[de]
sense,” and was a “logical extension from PEP,” and that doctors “had been doing postexposure
prophylaxis for HIV for many years.” (Tr. 892:24-894:17). Other witnesses agreed that efficacy
for PEP showed efficacy for PrEP. (See, e.g., Tr. 416:25-418:16 (Grant agreeing with a statement
he wrote in 2004 that “evidence supporting the efficacy of prophylaxis with and [sic] antiretroviral
and decreasing HIV conversion derives primarily from the experience with post-exposure
prophylaxis”), Tr. 879:19-881:15 (Smith stating that “if you can . . . stop [HIV infection] after
exposure, then you should be able to stop it before exposure.”)). Moreover, Tsai teaches this step
because “15 of the 25 animals in the Tsai 1995 experiment received Tenofovir four hours before
exposure to the immunodeficiency retrovirus.” (Tr. 980:2-13).
The jury also heard testimony that motivation to combine existed for the combination of

Tsai and the 2004 Truvada Label, CA PEP Guidelines and the 2004 Truvada® Label, and all three
references together. Dr. Flexner testified that:

for people who wanted to prevent this infection in individuals at risk,

the only tool we had in our tool box at that time was a drug or a drug

combination. And knowing what was known then in August 2004

about the efficacy of Tenofovir in animal models, and the

availability of an effective, safe, well tolerated once a day oral drug

combination, in this case, Truvada, I think a person of skill in the art

would have seen that as the best tool we had to prevent HIV in

humans.

(Tr. 981:22-982:7 (further testifying that Truvada was an “obvious tool”)). Dr. Flexner also

testified that the CA PEP Guidelines recommended the use of Truvada® for HIV prevention in
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humans in the PEP setting, and that Truvada® was known to be safe, effective, tolerable, and
convenient for patients in the treatment context. (Tr. 985:16-986:2). Finally, Dr. Flexner testified
that a skilled artisan “would have had motivation to put [all three references] together.” (Tr. 987:6-
17). The jury also heard testimony that a person of ordinary skill in the art would have had a
reasonable expectation of success based on these combinations of references. (Tr. 982:12-983:3,
986:3-16; see also Tr. 953:11-954:6 & 881:7-15 (Doctors knew of “plenty of other examples” of
using treatment drugs to prevent infection, and that PrEP should work just like PEP)).

Based on the combination of the three references discussed above and relatedly, the
motivation to combine, the jury reasonably could have found that Defendants met their burden to
prove invalidity due to obviousness by clear and convincing evidence. Thus, the verdict as to
obviousness will remain undisturbed.

. Secondary Considerations

The United States devotes little space in its briefing to address secondary considerations,
relying on its argument that the prior art references do not contain all elements of the Asserted
Claims, and they therefore do not establish a prima facie case of obviousness. (D.I. 490 at 13).
Because the Court finds that the jury’s verdict as to obviousness was supported by substantial
evidence, it must consider secondary considerations, or objective indicia of nonobviousness,
before reaching an obviousness determination, as a “check against hindsight bias.” See In re
Cyclobenzaprine Hydrochloride Extended—Release Capsule Patent Litig., 676 F.3d 1063, 1078-
79 (Fed. Cir. 2012). It addresses those here.

The jury was entitled to credit Gilead’s expert (Dr. Flexner) over the Government’s
(Dr. Grant) in finding that secondary considerations do not overcome the obviousness of the

Asserted Claims. Beginning with unexpected superior results, Dr. Flexner explained that the
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closest prior art included Tsai 1995, which showed 100% protection, while the Government’s
monkey study using Truvada® showed only 50% (or, according to the Government, 66.6%)
efficacy. (Tr. 987:23-988:20, 1312:19-1313:22).

Dr. Flexner also clarified that the iPrEx study showed only a 44% efficacy rate at
preventing HIV infection. (Tr. 1314:24-1315:14). Contrary to Dr. Grant’s claim of “an abundance
of skepticism” about PrEP (Tr. 1230:2-1231:13), Dr. Flexner testified that skepticism in the field
was not about efficacy, but about whether people would take it properly or would engage in more
risky behavior (Tr. 1315:15-22, 1319:8-1320:2, 990:14-991:8; see also Tr. 768:1-769:4 & 475:8-
25 (testimony from Mr. Alton and Dr. Birnkrant discussing Gilead’s concerns that Truvada® for
PrEP would encourage disinhibition or improper use)). In addition, doctors, including Dr. Grant,
published articles in 2005 encouraging the use of PrEP, providing evidence that it worked as
expected. (See, e.g., Tr. 1315:23-1319:7; DTX-246 (article by Dr. Grant and 17 others); DTX-
247 (article by Dr. Coates)).

Similarly, the jury could have attributed the commercial success of Truvada® and
Descovy® for PrEP to factors described by Dr. Flexner, such as the products’ excellent safety,
efficacy, and tolerability, or advertising (Tr. 1321:14-1322:20) and rejected Dr. Grant’s assertion
that Gilead’s profits show the invention’s novelty (Tr. 1232:11-24). Likewise, the jury could have
credited Dr. Flexner’s testimony that any alleged copying was of “ideas that were already out there
before the government even initiated its experiments with monkeys.” (Tr. 1320:17-1321:3). The
jury was free to conclude that the monkey study built on information known in publications like
Tsai 1995, the 2004 Truvada® Label, and CA PEP, among others. Finally, the jury could have
found that any long-felt need for prevention was not met by the claimed invention, but by others,

including Dr. Grant, who proposed studying Truvada® for PrEP in 2004, and Dr. Conant, who
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was already prescribing it to his patients. (Tr. 991:9-19). As Dr. Flexner recounted, the
contemporaneous invention of the use of Truvada® for PrEP by Dr. Grant, Dr. Conant, and
Dr. Kaldor confirms the claims’ obviousness. (Tr. 991:20-992:9); see Regents of the Univ. of Cal.
v. Broad Inst., Inc., 903 F.3d 1286, 1295 (Fed. Cir. 2018) (“Simultaneous invention may serve as
evidence of obviousness when considered in light of all of the circumstances.”). For these reasons,
the jury’s obviousness verdict is amply supported and reflects factual determinations within the
province of the jury.
c. Enablement

The jury found that claim 18 of the 423 Patent was not enabled. A patent is enabled when
its specification describes the claimed invention “in such full, clear, concise, and exact terms as to
enable any person skilled in the art to make and use the invention.” Amgen Inc. v. Sanofi, 598 U.S.
594, 612 (2023) (quoting 35 U.S.C. § 112(a)). To satisfy section 112 of the Patent Act, the
specification must enable a person of ordinary skill in the art to make and use the claimed
invention. 35 U.S.C. § 112(a); Union Pac. Res. Co. v. Chesapeake Energy Corp., 236 F.3d 684,
690 (Fed. Cir. 2001). A patent need not “describe with particularity how to make and use every
single embodiment within a claimed class.” Amgen, 598 U.S. at 610—-11. Rather, “a specification
may call for a reasonable amount of experimentation to make and use a patented invention.” Id.
at 612. To establish a lack of enablement, “a challenger must show by clear and convincing
evidence that a person of ordinary skill in the art would not be able to practice the claimed
invention without ‘undue experimentation.’” Alcon Rsch. Ltd. v. Barr Lab’ys, Inc., 745 F.3d 1180,
1188 (Fed. Cir. 2014) (quoting In re Wands, 858 F.2d 731, 737 (Fed. Cir. 1988)).

Plaintiff argues that claim 18 of the ’423 Patent is enabled and that the jury’s finding

otherwise is unreasonable. In support, it characterizes Dr. Flexner’s testimony on enablement as
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“conclusory” and lacking in evidentiary support. (D.I. 487 at 28-29). To the contrary, Dr. Flexner
testified that the specification did not enable a skilled artisan to carry out the claimed PrEP method
using all “tenofovir prodrugs” because that term applies to a “family of chemicals,” which would
include “thousands or tens of thousands of possible prodrug candidates.” (Tr. 994:19-995:3). In
addition, he addressed the eight Wands factors and discussed why each factor supports a finding
that claim 18 is not enabled. (Tr. 995:4-998:5; see also DDX-3.33 (Dr. Flexner’s demonstrative
slides)); In re Wands, 858 F.2d at 736-37. He described the claim’s scope as “incredibly broad”
due to its recitation of “tenofovir prodrugs,” and that “an enormous amount of experimentation”
would be required to determine which tenofovir prodrugs would work in the claimed method.
(Tr. 995:15-24, 997:19-22). He also testified that the 423 Patent provides ‘“essentially no
guidance or direction” on how to make that determination, and only one working example.
(Tr. 995:25-996:15). As to the nature of the invention, Dr. Flexner noted that the claim involved
a “process for inhibiting a life-threatening infection.” (Tr. 996:16-20). He also testified that the
state of the prior art, the relative skill in the art, and the predictability of the art supported finding
non-enablement. (Tr. 996:21-997:18). Notably, the Government did not cross-examine
Dr. Flexner about enablement at all.

In addition, the Government’s expert, Dr. Darren Thakker, acknowledged that different
tenofovir prodrugs have different biological properties and toxicity, and that a skilled artisan would
need to do experiments to test whether a compound would work as a tenofovir prodrug.
(Tr. 1183:12-22). Dr. Thakker also admitted that he had not calculated how many compounds
might work as tenofovir prodrugs (Tr. 1184:16-1185:22 (“It could be 10, 20, or it could be
more.”)). He agreed that the 423 Patent provides only a single working example of a tenofovir

prodrug (TDF), and that the patent fails to discuss which categories of tenofovir prodrugs might

21
APPX00130



Case 1:19-cCaai34MRN6Docllnentds: 1EBiledRBi22/P28 Pdged@31&/ 22/262%kID #: 57139

be effective for the claimed method or why. (Tr. 1185:23-1186:8). Dr. Thakker also conceded
that when he formed his enablement opinions, he was unaware that the CDC scientists performed
more experiments in 2016 to determine whether TAF (a tenofovir prodrug) and FTC would work
for PrEP — the combination in Descovy® that the Government now asserts claim 18 covers.
(Tr. 1190:2-1195:13); ¢f. Amgen Inc. v. Sanofi, 872 F.3d 1367, 1375 (Fed. Cir. 2017) (finding that
post-priority-date evidence of potentially undue experimentation was relevant to determining
enablement).

To the extent Dr. Thakker’s opinions on enablement conflicted with Dr. Flexner’s, the jury
was entitled to credit Dr. Flexner. See, e.g., Smith v. Garlock Equip. Co., 658 F. App’x 1017, 1027
(Fed. Cir. 2016) (explaining that a “battle of the experts” requires “the fact finder [to] weigh the
merits of competing expert testimony”). Thus, the Government has not shown entitlement to
JMOL on the issue of enablement of claim 18 of the 423 Patent.

B. Plaintiff’s Request in the Alternative for a New Trial

Plaintiff requests a new trial based on this Court’s rulings on certain evidence, specifically
relating to the exclusion of Inter Partes Review (IPR) petitions and the limited admission of the
parties’ Material Transfer Agreements (MTAs).> The parties briefed these issues in their motions
in limine and argued them at the pretrial conference. (See D.I. 434, Exs. 9P.1 & 9D.1; D.I. 447 at
52:5-58:6 & 64:18-65:15). The Court excluded the IPR non-institution proceedings, finding that
the minimal relevance of that evidence would be far outweighed by the risk of confusing and
prejudicing the jury. (D.I. 447 at 65:11-15). Regarding the MTAs, the Court found that they were

relevant to Gilead’s noninfringement defenses, specifically whether they had knowledge of

> The Court’s ruling limited the evidence Defendants could introduce regarding the MTAs

to the extent that it related to their argument that they did not have knowledge of
infringement. The Court also permitted Plaintiff to raise objections at trial.
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infringement, and permitted their admission for that limited purpose. (/d. at 57:20-58:6; see also
D.I. 450 at 3 n.5). Plaintiff argues that the Court erred in both rulings. The Court addresses these

arguments below.

1. Exclusion of IPR Petitions

Before trial, Defendants moved to exclude evidence of related agency invalidity
proceedings, including the PTAB’s IPR non-institution decisions for the asserted patents and the
EPQO’s opposition to a foreign counterpart of the asserted patents. (D.I. 434, Ex. 9D.1 at 1).
Defendants argued that admitting such evidence would confuse the jury, have minimal probative
value, result in trial delay, and overall, be unfairly prejudicial. (/d. at 1-3). The Court granted
Defendants’ motion, finding that “the minimal relevance of the evidence . . . is far outweighed by
the risk of confusing and prejudicing the jury.”® (D.I. 447 at 65:12-15). Plaintiff now contends
that the jury verdict goes against the weight of the evidence and in addition, that Gilead “repeatedly
made misleading and confusing statements that left the jury with the incorrect impression that the
use of Truvada for PEP, and PEP guidelines, specifically, were never considered by the Patent
Office in evaluating the nonobviousness of the asserted claims.”” (D.I. 487 at 25).

In support of its contention that the jury verdict is against the weight of the evidence, in

addition to arguing that the prior art does not render obvious the “thereby” step, Plaintiff argues

IPR institution is a specialized agency determination that does not provide “the benefit of
a full adversarial proceeding,” because it is based “on a record that [is] less than complete.”
ART+COM Innovationpool GmbH v. Google Inc., C.A. No. 14-217-TBD, 2016 WL
11531119, at *2 (D. Del. May 16, 2016). Thus, Rule 403 “strongly favors exclusion”
because a non-institution “is not a final decision on validity, is based on different legal
standards, and has no estoppel effect.” Andover Healthcare, Inc. v. 3M Co., C.A. No. 13-
843-LPS, 2016 WL 6404111, at *2 (D. Del. Oct. 27, 2016).

Plaintiff moves in the alternative on this ground, seeking judgment as a matter of law on
the jury’s obviousness verdict.
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that because Gilead itself was not interested in pursuing PrEP during the relevant timeframe, 2004-
2006, the jury verdict rests on a contradiction. In other words, because Gilead — “one of the major
HIV research companies during the relevant timeframe” — did not pursue Truvada® for PrEP, no
person of skill in the art would have pursued Truvada® for PrEP. (See id.). The Court does not
find this argument compelling. As Gilead points out, it is a company. As such, it has concerns
that may be different than those of a person of skill in the art, and not confined to skepticism that
Truvada® for PrEP would work. Those concerns included that people would not take the drug as
instructed (e.g., skip doses) or that it would encourage disinhibition. (See Tr. 747:8-748:14
(Mr. Alton discussing Gilead’s concern that Truvada® for PrEP would encourage disinhibition),
Tr. 768:1-769:4 (Mr. Alton discussing Gilead’s concern that patients would take the drugs
“episodically”), Tr. 475:8-25 (Dr. Birnkrant admitting that Gilead did not pursue indication in part
because it was concerned about encouraging disinhibition), Tr. 1319:8-1320:2 (Dr. Flexner
explaining that Gilead’s hesitation to pursue a PrEP indication was unrelated to efficacy)).

Plaintiff also argues that Gilead misled the jury to believe that PEP guidelines were never
considered by the Patent Office in evaluating the nonobviousness of the Asserted Claims.
(D.I. 487 at 25). Plaintiff further complains that due to the Court’s pretrial ruling, it was unable to
cross-examine Dr. Flexner on the guidelines presented before the PTO and those relied on by
Gilead at trial, which the Government contends are materially similar. (/d. at 26).

Gilead emphasizes that its statements and those of its witnesses concerned the patent
examiner not the Office. Thus, Gilead argues that it did not improperly open the door to the IPR
proceedings and further that the Government forfeited its argument by failing to seek
reconsideration of the in limine ruling at trial. (D.I. 489 at 27-28). In reply, Plaintiff argues that

it was not required to reraise its objection at trial because the Court granted Defendants’ motion in
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limine. (D.I. 490 at 15 (citing Walden v. Georgia-Pacific Corp., 126 F.3d 506, 519 (3rd Cir.
1997))). The Court agrees to the extent that the Government’s objection would be the same as it
was prior to trial. To the extent that the objection is based on a change of circumstance, such as
in response to evidence or testimony elicited by Defendants during trial, the Government should
have sought reconsideration of the Court’s in limine ruling.® Ultimately, because the Court does
not find that Gilead mislead or confused the jury to such an extent as to justify a new trial, that the

Government never reraised its objection is of little matter.

2. Admission of MTAs

Ahead of trial, Plaintiff moved in /imine to exclude evidence, testimony, and argument
regarding the MTAs, as well as other agreements.” Plaintiff argued that allowing such evidence
would be highly prejudicial and had no probative value. (D.I. 434, Ex. 9P.1 at 1-3). The Court
denied Plaintiff’s motion in part, finding that such evidence was relevant to “questions with respect
to inducement,” D.I. 447 at 57, which includes both knowledge of infringement and intent to
induce. Now, Plaintiff reiterates its earlier argument. Although Plaintiff construes it broadly,
stating that “the Court denied the Government’s motion to preclude Gilead from offering

arguments and testimony about breach of contract issues,” the brunt of its argument is that

8 See, e.g., 2 Michael H. Graham, Handbook of Federal Evidence § 103:8 (9th ed. 2022) (“If
the relevant facts and circumstances change materially after the advance ruling has been
made, those facts and circumstances cannot be relied upon on appeal unless they have been
brought to the attention of the trial court by way of a renewed, and timely, objection, offer
of proof, or motion to strike.”).

? By way of background, between 2004 and 2008, Gilead and the CDC executed several
MTAs, pursuant to which Gilead provided the CDC with FTC, tenofovir, and tenofovir
disoproxil fumarate (TDF), a tenofovir prodrug. Under the terms of the MTAs, CDC was
to “promptly disclose to [Gilead] all results, data, and other information or materials
derived from” any materials and confidential information provided by Gilead, as well as to
“promptly notify [Gilead] of any Inventions.” (D.I. 1 9 122-23).
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discussion of the notice provision in the MTAs confused the jury, specifically regarding the issue
of whether Defendants had actual knowledge of the patents. Plaintiff further contends that by
allowing Gilead to argue that the United States failed to promptly notify Gilead, per the MTAs,
the Court in effect permitted Gilead to indicate that Plaintiff had behaved unethically and unfairly,
which accordingly, was highly prejudicial. (D.I. 487 at 30). In response, Gilead argues that the
Court’s pretrial ruling was correct and that its introduction of evidence of and testimony about the
MTAs and related argument was proper. (D.I. 480 at 29).

Gilead also points out that Plaintiff failed to raise any objections to the admission of the
now-complained-of evidence, testimony, or argument at trial. Plaintiff argues in reply that it did
not need to reraise its objections because the Court limited the issues to be revisited in its Order
After Pretrial Conference, D.I. 450. In that Order, the Court clarified that “Defendants may
introduce evidence related to the material transfer agreements at trial to the extent that it relates to
their argument that they did not have knowledge of infringement,” but “may not introduce the
evidence to argue their unenforceability defenses before the jury.” (D.I. 450 at 3 n.5). Prior to the
issuance of this order, during the pretrial conference, the Court told Plaintiff that it could raise
objections related to the MTAs during the trial. (D.I. 447 at 58 (““[I]f there is an objection that [the
Court] need[s] to deal with in a particular context in realtime, you can raise that at the trial.”); see
also id. at 57-58 (“[ W]hen we’re in the middle of trial . . . if you have an objection [to the MTAs],
you can make the objection.”)). The government forfeited any argument that Gilead strayed
beyond the permissible use of the MTAs by failing to object at trial.

Plaintiff references a discussion the Court had with the parties outside the presence of the
jury as indicative of the Court’s “concern for juror confusion based on Gilead’s presentation of

MTA issues.” (D.I. 487 at 30 (citing Tr. 536:25-544:23)). That much is true — the Court did press
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the parties, particularly Gilead, on the relevance of the notice provision of the MTAs. In fact, at
that time, Plaintiff objected to an exhibit proffered by Gilead, which resulted in a discussion of
how the issue of notice was being presented to the jury and the related risk of confusing the jury,
and the Court sustained the objection. (Tr. 534:18-541:18).

Plaintiff also argues that Gilead elicited the MTA evidence and testimony improperly,
“permeat[ing] the record with irrelevant, misleading, and confusing allegations about breach of
contract”. (D.I. 487 at 30 (citing examples without explanation, none of which it raised in its
motion in limine nor objected to at trial)). Gilead maintains that it introduced the MTAs at trial
for the purposes of providing direct evidence of its intent to protect itself from infringement
liability and of its justified, good-faith belief that selling its products in fact did not infringe any
government patents.'” (See, e.g., Tr. 849:7-12 (Dr. Rooney testifying that Gilead believed its
actions did not induce infringement because it “trusted” that “the CDC would adhere to its
obligations to promptly notify Gilead of any inventions” relating to the MTAs)). In addition,
Gilead argues that the MTAs were relevant to other issues, including why Dr. Conant did not have
specific patient records that would further corroborate his testimony, the credibility of government
witnesses like Dr. Heneine, and damages (i.e., to show how Gilead’s situation was unique from
other licensees). (Tr. 289:25-290:14, 674:2-681:15, 697:7-699:19, 792:8-793:5). Plaintiff does
not contest the propriety of these other uses. In fact, following cross-examination, the United
States questioned one of its witnesses, Dr. Heneine, regarding notice, specifically whether he felt
like he had given notice to Gilead through the competing interest section of an article he co-

authored. (Tr. 349:12-350:2; 379:6-13). Plaintiff was able to address issues of notice with their

10 See Roche Diags. Corp. v. Meso Scale Diags., 30 F.4th 1109, 1118-19 (Fed. Cir. 2022).
(holding a good-faith belief in freedom to operate defeats inducement liability, even where
that belief is based on erroneous interpretation of an agreement).
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witnesses and was not unfairly prejudiced. And the Court does not find that the admission of
evidence and testimony and related argument regarding the MTAs justifies a new trial.

The Court has already found that substantial evidence supports the jury’s verdict on
invalidity. For the same reasons, the Court concludes that the jury’s verdict was not against the
weight of the evidence, even without viewing the evidence most favorably to Defendants. That is,
Plaintiff has failed to show that “a miscarriage of justice would result if the verdict were to stand,”
that the verdict “cries out to be overturned” or that the verdict “shocks [the] conscience.”

Williamson, 926 F.2d at 1352-53.

3. Conditional Ruling on a New Trial Under Rule 50(c)(1)

Rule 50(c)(1) provides that, “[i]f the court grants a renewed motion for judgment as a
matter of law, it must also conditionally rule on any motion for a new trial by determining whether
anew trial should be granted if the judgment is later vacated or reversed.” Fed. R. Civ. P. 50(c)(1).
Should the Federal Circuit later reverse or vacate the grant of judgment as a matter of law on direct
infringement, there would be no need for a new trial as the Federal Circuit would, in essence, be
upholding a finding of no infringement. Similarly, if the Federal Circuit should later reverse as to
all grounds of invalidity but not this Court’s grant of judgment as a matter of law on direct
infringement, this Court believes that a new trial on the issue of induced infringement is warranted.

1. CONCLUSION

For the foregoing reasons, Defendants’ renewed motion for judgment as a matter of law
or, in the alternative, a new trial (D.I. 487) is GRANTED-IN-PART and DENIED-IN-PART. An

appropriate Order will follow.
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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE

THE UNITED STATES OF AMERICA,
Plaintiff/Counterclaim Defendant,
V.

GILEAD SCIENCES, INC., C.A. No. 19-2103 (MN)

Defendant/Counterclaim Plaintiff,

and GILEAD SCIENCES IRELAND UC,

N N N N N N N N N N N N N

Defendant.
ORDER
At Wilmington this 22nd day of March 2024:
For the reasons set forth in the Memorandum Opinion issued this date, IT IS HEREBY
ORDERED that:
1. Plaintiff’s renewed motion (D.I. 487) for judgment as a matter of law or, in the
alternative, for a new trial is GRANTED-IN-PART and DENIED-IN-PART; and
2. The judgment on the jury verdict (D.I. 471) is PARTIALLY VACATED as to
Defendants’ liability for direct infringement and judgment as a matter of law will be entered in

Plaintiff’s favor on this theory of liability.

The }_I’ogbrable Maryellen Noreika
United States District Judge
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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE

THE UNITED STATES OF AMERICA,
Plaintiff/Counterclaim Defendant,
V.

GILEAD SCIENCES, INC., C.A. No. 19-2103 (MN)

Defendant/Counterclaim Plaintiff,

and GILEAD SCIENCES IRELAND UC,

N N N N N N N N N N N N N

Defendant.

FINAL JUDGMENT

This 22nd day of March 2024, the Court having held a jury trial and the jury having
rendered a unanimous verdict on May 9, 2023 (see D.I. 468, 469), pursuant to Rule 58(b) of the
Federal Rules of Civil Procedure, IT IS HEREBY ORDERED that:

1. Judgment is entered in favor of Plaintiff and against Defendants as to direct
infringement of the asserted claims' for both Truvada® for PrEP and Descovy® for PrEP.

2. Judgment is entered in favor of Defendants and against Plaintiff that all of the
asserted claims are invalid on the bases of anticipation and obviousness and that claim 18 of the
’423 Patent is also invalid for lack of enablement.

IT IS FURTHER ORDERED that the deadline for any party to move for costs and

attorneys’ fees (including under 35 U.S.C. § 285) is extended to the later of thirty (30) days after

! The asserted claims are claim 13 of U.S. Patent No, 9,579,333, claim 18 of U.S. Patent No.
9,937,191, and claim 18 of U.S. Patent No. 10,335,423 (“the *423 Patent”).
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the time for appeal has expired or thirty (30) days after issuance of the mandate from the appellate

court, and no party shall file any such motion before that time.

The Hongrable Maryellen Noreika
United States District Judge
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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE

THE UNITED STATES OF AMERICA,
Plaintiff/Counterclaim Defendant,
V.

GILEAD SCIENCES, INC., C.A. No. 19-2103 (MN)

Defendant/Counterclaim Plaintiff,

and GILEAD SCIENCES IRELAND UC,

N N N N N N N N N N N N N

Defendant.
ORDER

At Wilmington this 9th day of May 2024:

IT IS HEREBY ORDERED that:

1. Defendants’ Motion to Amend Judgment Pursuant to Fed. R. Civ. P. 59(e)
(D.I. 500) is DENIED. Defendants have not satisfied the standard for granting a Rule 59(e)
motion. See Lazaridis v. Wehmer, 591 F.3d 666, 669 (3d Cir. 2010).

2. Pursuant to Rule 60(a), a court may sua sponte correct an oversight or omission in
a judgment. To the extent that the Final Judgment (D.I. 498) omits context and suggests it is
inconsistent with this Court’s Memorandum Opinion (D.I. 496), the Court will clarify its judgment
as to direct infringement. This correction does not affect the substantive rights of the parties and
required no “cerebration or research into the law or planetary excursions into facts[.]” See Pfizer
Inc. v. Uprichard, 422 F.3d 124, 130 (3d Cir. 2005).

An Amended Final Judgment will follow.

United States District Judge
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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE

THE UNITED STATES OF AMERICA,
Plaintiff/Counterclaim Defendant,
V.

GILEAD SCIENCES, INC., C.A. No. 19-2103 (MN)

Defendant/Counterclaim Plaintiff,

and GILEAD SCIENCES IRELAND UC,

N N N N N N N N N N N N N

Defendant.

AMENDED FINAL JUDGMENT

This 9th day of May 2024, the Court having corrected an oversight in the March 22, 2024
Final Judgment (D.I. 498) pursuant to Rule 60(a) of the Federal Rules of Civil Procedure, IT IS
HEREBY ORDERED that:

1. Judgment is entered in favor of Plaintiff and against Defendants that one or more
patients or physicians (either separately or jointly) directly infringed the asserted claims' for
Truvada® for PrEP and for Descovy® for PrEP.

2. Judgment is entered in favor of Defendants and against Plaintiff that all of the
asserted claims are invalid on the bases of anticipation and obviousness and that claim 18 of the
’423 Patent is also invalid for lack of enablement.

IT IS FURTHER ORDERED that the deadline for any party to move for costs and

attorneys’ fees (including under 35 U.S.C. § 285) is extended to the later of thirty (30) days after

! The asserted claims for Truvada® are claim 13 of U.S. Patent No, 9,579,333, claim 18 of
U.S. Patent No. 9,937,191, and claim 18 of U.S. Patent No. 10,335,423 (“the *423 Patent™)
The asserted claim for Descovy® is claim 18 of the 423 Patent.
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the time for appeal has expired or thirty (30) days after issuance of the mandate from the appellate

court, and no party shall file any such motion before that time.

The Hongrable Maryellen Noreika
United States District Judge
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From: ded nefreply@ded.uscourts.gov <ded nefreply@ded.uscourts.gov>

Sent: Thursday, May 09, 2024 11:13 AM

To: ded ecf@ded.uscourts.gov

Subject: Activity in Case 1:19-cv-02103-MN The United States of America v. Gilead Sciences, Inc. et al Judgment

This is an automatic e-mail message generated by the CM/ECF system. Please DO NOT RESPOND to this e-
mail because the mail box is unattended.

***NOTE TO PUBLIC ACCESS USERS*** Judicial Conference of the United States policy permits attorneys of
record and parties in a case (including pro se litigants) to receive one free electronic copy of all documents
filed electronically, if receipt is required by law or directed by the filer. PACER access fees apply to all other
users. To avoid later charges, download a copy of each document during this first viewing. However, if the
referenced document is a transcript, the free copy and 30 page limit do not apply.

U.S. District Court
District of Delaware

Notice of Electronic Filing

The following transaction was entered on 5/9/2024 at 11:12 AM EDT and filed on 5/9/2024

Case Name: The United States of America v. Gilead Sciences, Inc. et al
Case Number: 1:19-cv-02103-MN
Filer:

WARNING: CASE CLOSED on 03/22/2024
Document Number: 504

Docket Text:
AMENDED FINAL JUDGMENT. Signed by Judge Maryellen Noreika on 5/9/2024. (dlw)

1:19-cv-02103-MN Notice has been electronically mailed to:

Frederick L. Cottrell, Il cottrell@rlf.com, PStewart@RLF.com
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David B. Bassett david.bassett@wilmerhale.com

Vinita Ferrera vinita.ferrera@wilmerhale.com

Emily R. Whelan  emily.whelan@wilmerhale.com

Timothy A. Cook tim.cook@wilmerhale.com

Kevin M. Yurkerwich  kevin.yurkerwich@wilmerhale.com
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INHIBITION OF HIV INFECTION THROUGH
CHEMOPROPHYLAXIS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority of U.S. Provisional Patent
Application Ser. No. 60/764,811 filed Feb. 2, 2006, which is
incorporated herein by reference.

GOVERNMENT INTEREST

The invention described herein. may be manufactured,
used, and licensed by or for the United States Government.

FIELD OF THE INVENTION

The: present invention in general relates to a process for
inhibiting initial infectien by a retrovirus such as human
immunodeficiency virus (HIV) and in particular to a combi-
nation of a nucleoside reverse transcriptase inhibitor (NRTT)
and a nucleotide reverse transcriptase inhibitor (NtRTI)
capable of preventing self-replicating retroviral infection,
even in response fo multiple viral challenges.

BACKGROUND OF THE INVENTION

Despite the fact that significant progress has been made
slowing the advancement of the symptoms of AIDS associ-
ated with HIV iifection, in the abserice of an effective vac-
cine, HIV continues to spread globally. The spread of HIV
persists in part because an infected individual remains a
potential source of injection. It is.clear that current treatment
of monitoring viral titer and in response to a titer- exceeding a
preselected threshold commencing treatmient with highly
active-antiretroviral therapy (HAART) has not prevented new
infections:

An attractive method of controlling the spread of HIV
would be to provide an individual exposed to a potential
source of HIV with a pre-exposure prophylactic treatment. As
HIV and, in particular HIV-1, often begins with a compara-
tively small population of retroviral particles being transmit-
ted to'a new host and withina few days self-replicating into a
retroviral titer detectable in host blood serum. 1f the estab-
lishiment of a retroviral could be blocked before the HIV
burden expands into a self-propagating infection, an indi-
vidual could avoid contraction of HIV.

Previous attempts at pre-exposure prophylaxis have met
with limited success. Prophylactic activity has been demon-
strated with the NtRTI, tenofovir in monkey models chal-
lenged with simian immunodeficiency virus (SIV).' Unfor-
tunately, oral daily dosing and pre-exposure prophylaxis with
tenofovir at a dose equivalent to that used in humans proved
to only be partially protective against rectal SHIV transmis-
sion.*

HAART therapy involves the administration of a combi-
nation including at least three-active- compounds classified by
the mode of operation as an NRTI, an NtRTIs, a non-nucleo-
side reverse transcriptase inhibitors (NNRTIs), protease
inhibitor, and an entry inhibitor. While HAART is effective in
lowering retroviral titer in a host, concerns remain as to the
long term toxicity and the retained potential to infect others.
It is also unknown if initiating HAART therapy in a pre-
exposure prophylactic regimen. would be efficacious. As a
result, society remains devoid of a pre-exposure prophylactic
regimen toprevent-an individual from-developing self-propa-
gating retrovirus infection subsequent to initial exposure.
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Thus, there exists a need for a chemoprophylactic compo-
sition.and dosing regimen effective in blocking early stage
infection by retrovirus in a host founder cell population.
There also exists aneed for achemoprophylactic composition
formulated with a vehicle amenable to user compliance.

SUMMARY OF THE INVENTION

A process is provided for protecting a primate host from a
self-replicating infection by an immunodeficiency retrovirus.
Protection is-achieved by-administering to the primate-host a
combination of a pharmaceutically effective amount of a
nucleoside reverse transcriptase inhibitor and a pharmaceu-
tically effective amount of a nucleotide reverse transcriptase
inhibitor prior to exposure to the immunodeficiency retrovi-
rus. Theadministration is effective if provided in a single dose
prior to theexposure. A regime of multiple temporally spaced
doses priortoretroviral exposure is also effective in providing
protection against an immunodeficiency retrovirus becoming
self-replicating after infecting a primate-host.. A process for
controlling retrovirus transmission within a population
includes the administration to a subpopulation at high risk for
contracting an immunodeficiency retroviral infection a com-
bination of a pharmaceutically effective nucleoside reverse
transcriptase inhibitor and a pharmaceutically effective
ammount of @ nucleotide reverse transcriptase inhibitor prict to
exposure to a:source of immunodeficiency retrovirus so-as to
preclude the immunodeficiency retrovirus from becoming
self-replicating in a member of the subpopulation.

Akitis also provided thatincludes at least one combination
dose-of a pharmaceutically effective amouit of a nucleoside
reverse transcriptase inhibitor and a pharmaceutically effec-
tive amount of a nucleotide reverse transcriptase inhibitor
sufficient to protect a primate host from developing a self-
replicating retroviral infection-along with instructions for the
admiinistration-of the at least one dose 6ne prior to-and option-
ally one additional dose subsequent to-a potential exposure to
an immunodeficiency retrovirus aleng with dosing modifica-
tions associated with subjeet characteristics-and behaviors to
further reduce the risk of contracting a self-replicating immu-
nodeficiency retrovirus infection.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG: 1 is a schematic depicting one study of the present
invention for 4 groups of macaques in which all treated
macaques. received known antiretroviral medications 7 to 9
days prior to the first virus inoculation and continuing
throughout the study withi treated animals that remained unin-
fected throughout the 14 viral challenges receiving 28 addi-
tional days of post-exposure prophylactics.

FIG. 2 is a survival curve graph for macaque Groups 1-4
per FIG. 1, as well as for animals receiving only tenofovir
disoproxil fumarate (TDF).

FIG: 3 is a graph depicting a plotof viremiaas a funetion of
time for untreated controls (o) and breakthrough infections
(@) where each point represents a mean viremia observed, 0
time indicates peak plasma virus load observed in a. given
animal where the arrow bars dencte standard error of the
mean (SEM).

FIG: 4 depicts plots of infection dynamics as-a function of
time during the study per FIG. 1 with plots foranimals coded
as AG-80, AG-46, AH-04 and AG-07 corresponding to
emtricitabine (FTC) treatment alone, or FTC plus TDF treat-
ment{Al-54 and AG-81). The arrow indicates the first-detect-
able antibody response. Grey circles indicate detectable
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M184V/I mutation; wild type sequences are shown in as
black full circles. Open circles indicate the time points where
no genotype was undertaken.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present invention has utility in protecting a primate
host from self-propagating immunodeficiency virus infec-
tion. The use of a .combination of antiretroviral agents as a
prophylactic dosing regime is also provided for the manufac-
ture of a medicament is provided for protection against a
human immunodeficiency virus infection developing to a
level of self-replicating infection. Retroviral transmission
through most routes entails a new primate host receiving a
small number of viral particles. Common routes of retrovirus
transmission illustratively include sexual intercourse, medi-
cal worker skin puncture inoculation, hypodermic needle
sharing, blood transfusions; birth canal exposure, breastfeed-
ing, and transplacental contact between individuals. Through
the administration of at least one nucleoside reverse tran-
scriptase inhibitor (NRTI) and at least one nueleotide reverse
transcriptase inhibitor (NtRTI) prior to a retrovirus exposure
protection is provided against development of a self-replicat-
ing. retroviral infection. As the aforementioned exposure
routes are characterized by a small number of retrovirus par-
ticles being transferred to the new primate host, this initial
phase of infection represents a window of opportunity to
protect a host from infection. The inventive chemoprophylac-
tic treatmient is provided through a dosing regimen. A dosing
regimen according to the present invention that provides ret-
roviral protection to-a host primate includes at least one'single
dose administered. prior to initial retroviral exposure. An
inventive dosing regimen also includes a course of multiple
doses admiiiistered in advance -of exposure t6 maintain: a
therapeutic level of NRTI and NtRTI agents in the primate
hest. The timing of the at least one does prior to retroviral
exposure is dictated by the pharmacokinetics of the NRTT and
NtRTI componerits to assure the presenceof a therapeutically
effective amount of inventive composition for at least 20
hours subsequent to the exposure to the communicated small
retroviral particle population. Multiple doses are adminis-
tered according to the present invention at regular time inter-
vals and amounts such as for example like forniulated daily
doses for a period of several days, weeks, or nionths; of are
administered in advance of a likely exposure as a cluster of
doses, with the amount of NRTI and NtRTI components in
each dose being independent of the of amount of NRTT and
NtRTI in other doses within. the cluster. While most oral,
topical, and parenteral existing versions of NRTIs and NtRTTs
are fully absorbed and therapeutically active within 1 to 8
hours, it is appreciated that subcutaneous implants and long
acting timed release formulations-allow for a single dose to
sustain therapeutically effective amounts of an inventive pro-
phylactic composition for several days, weeks, or even
months. Representative of sustained release compositions
and implants are provided in the U.S. Pat. Nos. 4,122,129;
4,927,687; 4,996,047; 5,169,642; and 5,656,296.

The combination of NRTT and NtRTI compounds admin-
istered prophylactically according to the present invention are
shown to provide a dose-dependent inhibition of HIV self-
replicating’ infection :and a therapeutically effective dosing
primate host protection against self-replicating HIV infection
is provided, even. in response to multiple viral challenges.
While the present invention is largely detailed withi respect to
HIV-1 as a prototypical infectious and pathogenic retrovirus,
it is appreciated that other retroviruses owing to reliance on
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reverse transcription for replication are-alse protected against
in-a primate host according to the present invention.

Asused herein, “protection” as used in the context of a host
primate response to.an immunodeficiency virus challenge is
defined by the host primate being serologically negative-and
negative in response to a polymerase chain reaction (PCR)
testing for viral genome.

As used herein, the term “retrovirus” is inclusive of any
virus that utilizes reverse transcriptasein the viral replication
cycle and therefore is susceptible to the antiviral activity of
nucleoside or nucleotide analogs specifically inclusive of
HIV (HIV-1and HIV-2), HTLV-1, HTLV-2, HTLV-3, HTLV-
4, and SIV. Also-encompassed are viruses such as HBV that
although not technically classified as retroviruses nonetheless
utilize a reverse transcriptase and are therefore susceptible to
the antiviral activity of nucleoside and/or nucleotide analogs.

As used herein a “primate host” is defined to include a
monkey, baboon, chimpanzee, gorilla, and a human. Nonhu-
man primates are appreciated to themselves be susceptible to
infection by retrovirusés and in particularimmunodeficiericy
viruses -and represent well-established -animal medels as to
human response with an appreciation that physiological dif-
ferences often require different doses in milligrams per kilo-
gram for a nonhuman primate animal model relative to a
human.

The compesitions of the present invention include admin-
istration in combination of an NRTI and NtRTT and are
readily compounded by pharmaceutical composition with
conventional pharmaceutically acceptable carriers or dilu-
ents. Additionally, pharmaceutically acceptable: derivatives
and prodrugs of active NRTTs and NtRTIs operative in the
present invention include salts such as alkali metal ‘salts;
esters stich as: acetate, butyrate; octinoate, palmitate, c¢hlo-
robenzoates, benzoates, C,-C, benzoates, succinates, and
mesylate; salts of such esters; and nitrile oxides. It is appre-
ciated thatother analogs of pharmaceutically active NRTIs.or
NtRTIs that provide within a primate host an active antiviral
metabolite residue are also suitable as part of an inventive
comiposition. A pharmaceutically acceptable carrier or dilu-
ent includes agents that are compatible with other ingredients
of a dosage and not injurious to a primate host. The identity
and process for compounding a combination.of at least one
NRTI and at least one NtRTT iito a:dosage form suitable for
delivery by aroutewith-administration by oral, rectal, topical,
vaginal or parenteral routes of administration are provided in
Remington’s Science and Practice of Pharmacology, 207
Edition, Chapters 37-47, pages 681-929, where parenteral
injection includes subcutaneous, intramuscular, intravenous,
and intradermal injection.

As used herein the term “prodrug” is defined to include a
compound that when administered toa primate host generates
anactive NRTLor NtRTI as a result of spontaneous reaction
under physiological conditions, enzymatic catalysis, meta-
bolic clearance, or combinations thereof. An exemplary
NtRTI prodrug currently FDA approved for HAART use is
tenofovir disoproxil fumarate (TDF) and is detailed in U.S.
Pat. No. 5,935,946.

The present invention provides an alternative to conven-
tional retroviral therapy using HAART, in response to self-
propagating. HIV infection by protecting a primate host
against the establishment of self-replicating retroviral infec-
tion that provides an indication for such therapy. Through
prophylactic prior dosing with. an inventive combination
including at least one NRTI and one NtRT]I, replication-of'the
comparatively low number of viral particles received by a
host primate is prevented.
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To achieve protection against a primate host developing-a
retroviral self-replicating infection, at least one dosage of an
NRTI and NtRTI is administered to the primate host prior to
exposure to the retrovirus. Preferably, the at least one NRTI
and at least one NtRTI are administered concurrently. More
preferably, the combination of reverse transcriptase inhibitors
is-.compounded into a-single formulation.

The process-of the present invention demonstrates protec-
tion against ‘retroviral self-replicating infection through
administration‘of even a single dosage administered prior to
the retroviral exposure. Owing to the known pK rates of
specific NRTIs.and NtRTIs, a'singledosage is administered to
assure a therapeutically effective-amount of NRTI and NtRTT
persist in the primate host for a time of more than 12 hours
after viral challenge. With conventional NRTT and NtRTI
formulations, currently approved for HAART, preferably an
inventive dose is administered within 12 hours prior to retro-
viral exposure and still more preferably often within 2 hours
prior to refroviral exposure. The practice of the inventive
process involving the administration of a single'dosage iti the
hours proceeding a likely retroviral exposure is particularly
advantageous in assuring compliant dosing in a human and
also avoids side effects associated with a regular dosing
regimeand is particularly well suited for a human engaging in
a-sporadic behavior likely to bring the person: into retroviral
exposure. Preferably, an additional dose or-doses of a com-
bination of at least one NRTI and at least one NtRTIs is
provided subsequent to the retroviral exposure event to assure
adequate antiviral reverse transcriptase inhibitor concentra-
tion during and immediately subsequent to. retroviral infec-
tion ‘of the host founder cell population so as to preclude
retroviral self-replication to assure NRT1 and NtRTI incorpo-
rationinto a replicating virus genome: Preferably, a doseofan
inveiitive: composition taken after retroviral exposure is
administered within 24 hours subsequent to the exposure, and
more preferably within 12 hours subsequent to the exposure:

Alternatively, an individual routinely subjected to retrovi-
ral exposure can be protected against the development of a
self-replicating retroviral infection through administration-of
regular prophylactic doses of an inventive combination. As.a
result; an epidemiological advantage exists in controlling the
outbreak and spread of a retrovirus within a population is
provided through offering routine doses of'an inventive com-
position prophylactically to high-tisk persons such as sex
workers and a short course prophylactic inventive compesi-
tion to-uninfected sex trade clientele.

It is appreciated that hybrid dosing regimes of an inventive
composition are also operative herein and include multiple
doses prior to retroviral exposure with multiple doses not
being administered for a duration or with sufficient periodic-
ity to arise to the level of a routine prophylactic regime.

The at least one nucleoside reverse transcriptase inhibitor
has the attribute of interfering with in vivo viral replication.
An NRTT operative in an ‘inventive prophylactic process
includes emtricitabine, lamivudine, zalcitabine, zidovudine,
azidothymidine, didanosine, stavudine, abacavir; with the
aforementioned specific NRTIs intended to include pharma-
ceutically acceptable salts, esters, ester salts, nitrile oxides,
and prodrugs of any of the active agents.

An at least one nucleotide reverse transcriptase inhibitor
(NRTT) present in an inventive composition to protect a pri-
mate from developing a self-replicating retroviral infection
illustratively includes tenofovir, adefovir; 2',3'-dideoxy-3'-
fluoroadenosine; 2',3'-dideoxy-3'-fluoroguanosine; 3'deoxy-
3'-fluore-5-0-[ 2-(L-valyloxy)-propionyl guanosine with the
aforementioned specific NtRTTs intended to include pharma-
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ceutically acceptable salts, esters; ester salts, nitrile oxides,
and prodrugs of any-of the active-agents.

Optionally, an inventive composition-also includes within
an inventive combination other antiretrovirals such as non-
nucleoside reverse transcriptase -inhibitors, protease inhibi-
tors, fusion inhibitors, and combinations thereof. Represen-
tative non-nucleoside reverse transcriptase inhibitors
operative herein illustratively include delavirdine, efavirenz,
nevirapitie, and other diarylpyrimidine (DAPY) derivatives,
Representative protease inhibitors operative herein illustra-
tively include amprenavir, tipranavir, indinavir, saquinavir,
lopinavir, ritonavir, fosamprenavir calcium, ritonavir, ataza-
navir sulfate nelfinavir mesylate, and combinations thereof.
An entry inhibitor operative lLierein as an optional active
ingredient in an inventive composition illustratively includes
enfuvirtide, Schering C (Schering Plough), S-1360
(Shionogi), and BMS806 (Bristol Myers Squibb).

The dose of individual active components of an inventive
prophylactic composition is administered to create a thera-
peutic concentration of the active composition at the situs of
retrovirus initial founder cell population infection prior to
viral exposure. Itis appreciated that establishing a‘therapeutic
concentration at the time of viral replication for a given NRT1,
NtRTI or optional additional active agent in the target cells,
includes factors for the therapeutic agent such as the route.of
administration, pharmacokinetics, absorption rate based on
administration route; effects of food-on oral absorption; in
vive distribution, metabolic pathways, ¢limination route,
race, gender, and age of thessubject, single dose incident side
effects, long term administration side effects, and synergistic
effects with co-administered active agents. Information
related to these factors considered in dosing are available
from the United States Food and Drug Administration http://
www.fda.gov/oashi/aids/virals.html Preferably, NRTI -and
NtRTI prophylactic dosing according to the présent invention
uses as a-starting point the maximal recommended tolerated
dosing levels for the given active agent'combination associ-
ated with HAART treatment protocols.

An inventive kit is provided that includes a 2-dose package
oforal doses, such as tablets. Inan exemplary embodiment of
FDA approved NRTI and NtRTIs, each dose contains
between 100 and 2500 milligrams (mg) of emtricitabine and
between 100.and 2500 mg of TDF along with instructions to
inigest the firstdose approximately 1 to 8 hours prior to poten-
tial retroviral exposure and preferably about 2 hicurs therebe-
fore, and.a second dosage 1o be ingested 20 to 48 hours after
potential retroviral exposure; preferably at about 22 hours
thereafter. For an adult human, preferably each of the doses
includes 200 mg of emtricitabine and 300 mg TDFE. A non-
human primate dose according to the present invention is
typically higher on a mg per kg animal body weight basis by
a factor typically ranging from 2 to 10. Additional NRTTs,
NtRTIs, NNRTIs, protease inhibitors or entry inhibitors are
optionally provided in concert with either or both of these
doses. The kit also-includes: instructiors as to the tiniing of
doses, contraindications, modifications associated with food
ingestion, and additional behaviors that the recipient (syn-
onymously described herein as a human primate host) can
undertake to reduce the risk of retrovirus exposure and initial
infection. It is also appreciated that a carrier illustratively
including a gel, jelly, cream, ointment, film, sponge, foam,
suppositery, vaginal ring or other delivery device is provided
containing an NRTT such as emfricitabine, alone or in com-
bination with an NtRTT such as tenofovir or TDF. The carrier
is readily applied to mucosal tissue likely to be exposed to
viral transmission as an added level of protection in concert
with the oral doses:
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An inventive kit is also provided that includes at least one
NRTT and at least one NtRTI compounded as .a gel, jelly,
cream, ointment, film, sponge, foam, suppository, or applied
to a vaginal ring or other like antiviral barrier. To prepare such
a pharmaceutical compounded form, an effective amount of
each of the active agents inclusive of at least one NRTT and
NtRTI is combined in admixture with the pharmaceutically
acceptable carrier or applied to a surface of the barrier. It is
appreciated that the residence time of such a pharmaceutical
composition is maintained at the site of administration
through the inclusion of an optional bioadhesive thatprovides
adhesion to mucosal tissue or the dermis. An inventive com-
position. compounded for application to the dermis or
mucosal tissue is provided along with instructions as to the
timing of doses, contraindications, modifications associated
with food ingestion, and additional behaviors that the person
(synenymously described herein as a human primate host)
can undertake to reduce the risk of retrovirus exposure -and
initial infection. Optionally, a kit containing an oral dosage is
combined with a composition compounded forapplication to
the dermis, rectal mucosa or vaginal mucosa so:as to-assurea
therapeutically effective'combination of NRTT and NtRTT at
the mucosal point of retroviral entry associated with sexual
exposure, as well as a therapeutically effective serum circu-
lating quantity of prophylactic antiretrovirals.

The present invention is further detailed with respect to the
following non-limiting examples: These examples are
intended to provide exemplary specific embodiments of the
preseiitinvention and are not intended to limit the scopeof the
appended claims.

EXAMPLES
Example 1
Antiretroviral Drugs and Doses

Adose of22mg/kg of tenofovir disoproxil fumarate (IDF)
is given orally and 20 mg/kg of emtricitabine (FTC) given
orally or subeutaneously to one group of adult male rhesus
macaques. The 22 mg/kg TDF dose resulted in.an area-under
the plasma concentration-time curve over a 24 h interval
(AUC) of 4.49 pgxhr/ml which was similar to the value of
5.02 pgxhr/ml observed in human receiving 300 mg of TDF.
The dose of 20 mg/kg of FTC resulted in.an AUC value (11
pgxhir/ml), also similar to that observed in humans receiving
200 mg of FTC orally (10.0£3.12 pgxhr/ml1)°®. Subcutaneous
administration of FTC results in plasma FTC.levels compa-
rable to those achieved during oral administration, indicating
ahigh FTC absorption in rhesus macaques.

Oral administration of FTC and TDF to macaques is by
mixing the drug powders with peanut butter or fruit.
Macaques are observed to ensure ingestion.

Example 2
Virus Inoculations

A chimericenvelope SHIV g ¢, 55 1s0late is used to inocu-
late the macaques. SHIV ¢z 5205 18- construct that contains
the tat, rev, and env coding regions of HIV-1 .., in a back-
ground of SIVmac239. This isolate was obtained from the
National Institutes of Health (NIH) AIDS Research and Ref-
erence Reagent Program.”® Virus exposures are performed 2
hoursafter drug treatmient, and involved non-traumatic inocu-
lation of 1 mL of SHIV ¢z 625 (10 TCIDs, 0t 7.5%10° vital
RNA copies) into the rectal vault via asterile gastric feeding
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tube.” Anesthetized macaques remained recumbent for at
least: 15 min after each intra-rectal inoculation.

Exaniple 3
SHIV Viral Load Assay

Plasma RNA is quantified using a real-time PCR assay as
previously described.® This assay has a sensitivity of detec-
tion-of 50 RNA copies/ml or 10 copies of a pVpl plasmid
carrying the SIVmac239 RT gene. HIV-RNA is extracted
from 1 ml. of plasma using the NucliSens extraction method
(bioMérieux). A known amount of virus particles (3x10%)
from an HIV-1 CM240 virus stock is added to each sample
prior to extraction to-control for the efficiency of extraction.
Reverse transcription is performed using 10 microliters (ul)
of extracted RNA and the 2-step TagMan Gold reverse-tran-
scriptase (RT)-PCR kit (Applied Biosystems) according to
the manufacturer’sinstructions, PCR reactions are performed
as described using an ABI 7000 Gene Detection System (Ap-
plied Biosystems). Virus loads are calculated from a standard
curve: generated with known amount of virus particles. All
primers and probes used for SIVmac239 and HIV-1 CM240
have been reported elsewhere.® HIV-1 CM240 is obtained
from the National Institutes of Health (NIH) AIDS Research
anid Reference Reagent Program.

Example-4

Detection-of Genotypic Resistance to FTC and
Tenofovir

Emergence of FTC and tenofovir resistance is nionitored
by sequence analysis of SIV RT (551 bp; amino acids 52 to
234y and by a more sensitive allele-specific real-time PCR
method for the K65R and M184V mutations. Sequence
analysis was done from plasma viruses using an RT-PCR
procedure as previously described.” The Vector NTI program
(Version 7, 2001 )is used to analyze the data and to-determine
deduced amino-acid sequences. Detection of low frequency
of K65R and M 184V mutants in plasma by real-time PCR is
performed as previously described.’® These assays have a
detection limit 01 0.4% 0f K65R and 0.6% of M184V c¢loned
sequerices i a background of wild type plasmid.

Example 5
Virus-Specific Antibody Responses

Virus-specific serologic responses (IgG and IgM) are mea-
sured using a synthetic-peptide EIA (Genetic Systems HrV-
1/HIV-2) assay.

Examiple 6
Statistical Methods

The exact log-rank test is used fora discrete-time survival
analysis of the treatment and control groups, with use of the
number of inoculations-as the time variable. The Cox propor-
tienal hazards model is used to estimate the relative hazard
ratio (HR). Percerit protection is calculated fromthe HR value
using the formula: (1-1/HR)x100. All statistical analyses for
caleulation of the efficacy of the different interventions are
performed using SAS software (version 9.1; SAS Institute)
and StatXact software (version 6.3; Cytel),
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Example 7 fold macaques (Cox proportional hazard ratio [HR]=3.8,

Routine Dosing Experimental Design

Macaques are exposed rectally -once weekly for up to 14
weeks to SHIV162p3 which contains an R5 tropic HIV-1
envelope that reseinbles naturally transmitted virusés. The
SHIV162p3 challenge dose is 10 TCIDs, or 7.6x10° RNA
copies which is similarto HIV-1 RNA levels in semen during
acute infection in humans.'! Virus exposures are terminated
when a macaque became infected. FIG. 1 shows the study
design and the interventions evaluated in each group -of
macaques. Three prophylactic drug treatments of increasing
drug potency are each given once daily to a .group of six
macaques. Animals in Group 1 were treated subcutaneously
with 20 mg/kg of FTC alone. Animals in Group 2 received
orally acombination of FTC (20 mg/kg) and TDF (22 mg/kg).
Animals in Group 3 had the most protective treatment with
subcutaneous 20 mg/kg of FTC and a 22 mg/kg of tenofovir
(PMPA). The rate of infection in each group is compared with
that seen.in. 18 untreated control macaques (9 real time and 9
historical controls).

Alltreated macaques received the corresponding drugs 7 to
9 days prior to the first virus inoculation to achieve steady-
state plasma levels. Treated animals that remained uninfected
during the 14 challenges received 28 days of post-exposure
prophylaxis after the last challenge: Protection was defined as
absence of persistent viremia and seroconversion. Treated
animals that became infected continued treatment for an aver-
age of 21 weeks (range=13 to 29) to monitor for plasma
viremia and drug resistance development.

Example 8
Survival Curves

FIG. 2 shows the survival curves observed for each group
of animals per Example 7. Data with TDF (20 mg/kg) is also
provided for comparison. Untreated macaques are infected
after a median of 2 rectal exposures (mean=4). The majority
of the animals (*¥1s or 72%) are infected during the first 4
challenges (median=2);4 (22%) are infected between expo-
sures 8 and 14 (mean=10), and only 1 (6%) remained unin-
fected after 14 exposures. The median 2 exposures for infec-
tionitcontrols suggests that an animal receiving prophylactic
treatment and remaining uninfected after 14 virus chailenges
would have been protected against a median of 7 rounds of
transmissions, Treatments.of Groups 1-3 are all protective to
a degree with a clear dose-response relationship being
observed. All 6 macaques in Grotp 3 that received the most
potent inventive composition remained uninfected demon-
strating that full protection against repeated challenges is
possible. Of the 6 macaques in Group 2, 4 were protected and
only 2 (animal reference numbers AI-54 and AG-81) became
inifected at exposures 9 and 12. Compared to controls, infec-
tion in this group is rediced by 7.8-fold (Cox proportional
hazard ratio [HR]=7.8; p=0.0075). Infection in both animals
is significantly delayed compared to the untreated controls
(p=0.0004). These 2 macaques becaime seropositive 2 weeks
after the first detectable viral RNA in plasma and both were
proviral DNA positive at weeks 10 and 12, respectively. Of
the 6 macaques in Group 1 receiving FTC only, 2 remained
protected after 14 exposures and 4 had the first detectable
viral RNA at exposures 5 (AG-80), 10.(AG-46), 12 (AH-04),
and 13 (AG-07), respectively. Survival analysis showed a
statistically significant difference from untreated controls
(p=0.004). Compared to controls, infection is reduced 3.8-

o

0

o
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p=0.021). Infection in these 4 -animals is also confirmed by
PCR amplification of proviral DNA from PBMCs and by
serology; antibody responses are detectable 3, 1, 2, and 6
weeks after the firstdetectable RNA, respectively. F1G. 2 -also
shows that the protection achieved with FT'C alone was higher
than that previously seen in 4 animals receiving TDF, con-
sistent with the slightly higher potency of FTC, although the
difference was ot statistically significant (p=0.5).

Example 9

Prophylactic Breakthrough Infections and Drug
Resistance Emergence

Since the dynamics of breakthrough infections that occur
during inventive prophylaxis-and-drug resistance emergence
are unknown, the 6 infected animals from Groups 1:and 2 are
followed under continued drug treatment. FIG. 3 compares
the virus load kinetics in the 6 breakthrough infections with
those in 12 untreated macaques that had sufficient follow-up
samples. The mean peak viremia in the 6 treated macaques
was 4.9+0.5 log, s RNA copies/ml, 2.0 log;, lower than in
untreated controls (6.9£0.3 log,, RNA). FIG: 3 also shows
that such differences in viremia were maintained up to week
11 as indicated by similar rate of virus load decline seen in'the
two groups-of animals (-0.2320.02 log,/week in treated vs.
-0.29+0.02 log, ,/week in untreated controls). The individual
virus load kinetics in the'6 breakthrough infections are shown
in FI1G. 4. Three FTC (AG-80, AH-04, and AG-07) and oneof
the FTC/TDF-(AG-81) failures had undetectable virus loads
3,4, 7, and 11 weeks after the peak in viremia, respectively;
viremia in these animals remained consistently low or unde-
tectable for up to 20 weeks. In contrast, all 12 untreated
macaques had detectable virus loads during a median follow-
up period of 7 weeks (range=5-36 weeks). The arrow in FIG.
4 denotes the first detectable antibody response. Grey circles
indicate detectable M184V/I mutation; wild type sequences
are shown in black full circles. Open circles are provided for
data points not genotyped.

Drug resistance testing showed that wild type virus initi-
atedall 6 breakthrough infections inGroups 1 and 2 reflecting
residual virus replication in target cells not protected by drugs
(F1G. 4). Four animals had no evidence of drug resistance
despite extended treatment (median=23 weeks). Only 2 ani-
mals had detectable M184V (AG+-46, FTC-treated) or M1841
(AI-54 FTC/TDF-treated) mutations associated with FTC
resistance at week 4 and 10, respectively: The tenofovir-
associated K65R mutation is not detected in the 2 Group 2
animals receiving FTC/TDF. FIG. 4 also shows that the 2
macaques that selected M184V/I had the highest peak ‘vire-
mias. Without intending to be bound to.a particular theory, it
is hypothesized that more virus replication in these animals
may have facilitated drug resistance selection. Reductions in
acute viremia are proposed to contribute at a population level
to-a decrease in virus transmissibility.

Example 10
Single Dosing
The process of Example 7 is repeated in Group 3 with drugs
only being administered 2 hours prior to-and 22 hours subse-

quent to-each-inoculation. The resultant survival curves are
comparable to those detailed in Example 8.
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Single Dosing with Suppository

A group of 6 macaques received the drug treatment of
Group 3 per Example 7 in the form of a:gel inserted rectally
containing 300 mg of tenofovir and 300 mg lamuvidine
(3-TC) 1 hour before viral inoculation with observation to
assure that the suppository is not voided. The gel is formed by
compounding tenofovirand 3-TC in 2% by weight hydroxy-
ethyl cellulose (HEC)-based gel in both a vaginal forniulation
(pH 4.5) and rectal formulation (pH 6.5) containing (w/v) 3%
tenofovir, and 3% 3-TC. The gels are stable at room tempera-
ture for at least five months with no loss in activity; and gels
retained. full ‘activity at both pH 4.5 and pH 6.5 at levels
equivalent to those observed for tenofovir and 3-TC prepara-
tions.in water. Using an MT4/MTT phenotypic assay, all gels
were: tested for activity against wild-type: HIV-1,,y5,, and
resistant HIV-1 viruses containing the K65R-or M184V muta-
tions. No significant cytotoxicity is seen in the -cervical
explant model.

Viral protection of the macaqués is maintained throughott
the study.
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Patent documents and publications mentioned in the speci-
fication are indicative of the levels of those skilled in the art to
which the invention pertains. These documents and publica-
tions are incorporated herein by reference to the same extent
asif eachindividual document or publication was specifically
and individually incorporated herein by reference.

The foregoing description is illustrative -of particular
embodiments of'the invention, but is not meant to be a limi-
tation upon the practice thereof. The following -claims,
including all equivalents thereof, are intended to define the
scope of the invention.

The invention claimed is:

1. A process of protecting a primate host from a self-
replicating infection by an immunodeficiency retrovirus
coniprising;

(a) selecting a primate host not infected with the immuno-

deficiency retrovirus, and

(b) administering directly to an uninfected primate host a

combination comprising:
i. a pharmaceutically effective amount of emtricitabirie;
and
ii. ‘a pharmaceutically effective amount of tenefovir or
tenofovir disoproxil fumarate,
wherein the combination is-administered prior to an exposure
of the primate host to the immunodeficiency retrovirus,
thereby protecting the primate host from infection with the
immunodeficiency retrovirus, wherein the combination is
administered orally.

2. The process of claim 1 wherein selecting a primate host
coniprises selecting an adult human not infected with the
immunodeficiency retrovirus.

3. The process of claim 2 wherein the adult primate host is
a male-adult primate host.

4. The process of claim 1 wherein the pharmaceutically
effective amount of emtricitabine and the pharmaceutically
effective amountoftenofovir disoproxil fumarate, are admin-
istered orally directly to the human in a combined single
dosage formulation.

5. The process of ¢claim 1 wherein the immunodeficiency
retrovirus is a human immunodeficiency virus.

6. The process of claim 5 wherein the human immunode-
ficiency virus (HIV) is HIV-1.
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7. The process of claim 1 wherein the combination is
administered as preexposure prophylactic treatment prior to
rectal and/or vaginal exposure of the primate host to the
immunodeficiency retrovirus.

8. The: process of claim 1 comprising administering 200
milligrams (mg) of emtricitabine and 300 mg of tenofivir
disoproxil fumarate to a human host.

9. The process of claim 1 wherein the combination is
administered daily for several days, weeks-or months.

10. The process of claim 9 wherein the combination is
administered daily for several days, weeks or months both
before and after an-exposure of the primate host to the immu-
nodeficiency retrovirus.

11. The process of claim 1 wherein admitiistration of the
combination results in-an absence of persistent viremia and
seroconversion of the primate host.

12. A process for inhibiting establishment of a human
immunodeficiency virus self-replicating infection of human
immunodeficiency virus infection in a hunian, comprising:

(a) selecting.an uninfected human that does not have the

self-replicating infection; and

{b) administering to the uninfected human a combination

comprising:
i. a pliarmaceutically effective amount of emtricitabine;
and

20

14

ii. -a pharmaceutically effective amount of tenofovir or
tenofovir ester;
thereby inhibiting the establishment of the self-replicating
infection with the immunodeficienicy virus in the human,
wherein the combination 1s administered orally.

13. The process of claim 12 wherein the combination is
administered prior to a potential exposure of the primate host
to the human immunodeficiency retrovirus.

14. The process of claim 12 wherein the combination is
compounded into a single combination formulation suitable
for oral administration.

15. The process of claim 12 wherein an inhibition-of infec-
tion in the host is determined by an absence of persistent
viremia and seroconversion in the human following the expo-
sure to the immunodeficiency retrovirus.

16. The process of claim 12 wherein the combination is
administered following potential exposure of theprimate host
to the human immunodeficiency retrovirus.

17. The process of claim 16 wherein the potential exposure
to the human immunodeficiency retrovirus comprises sexual
intercourse, medical worker skin puncture inoculation, hypo-
dermic needle sharing; or blood transfusion:

18. The process of claim 12 wherein the tenofovir ester is
tenofovir disoproxil fumarate.
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INHIBITION OF HIV INFECTION THROUGH
CHEMOPROPHYALXIS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This is a-continuation of U.S. patent application Ser. No.
11/669,547, filed on Jan. 31, 2007, which in turn claims the
benefit of U.S. provisienal application 60/764;811; filed on
Feb. 3, 2006. Both of the prior applications are incorporated
herein by reference in thieir entirety.

GOVERNMENT INTEREST

The: mvention described herein may be manufactured,
used, and licensed by or for the United States Government.

FIELD OF THE INVENTION

The present invention in general relates to a process for
inhibiting initial infection by a retrovirus such as human
immunodeficiency virus (HIV) and in particular to a com-
bination of a nucleoside reverse transcriptase inhibitor
(NRTD) and a nucleotide reverse transeriptase inhibitor
(NtRTI) capable of preventing self-replicating retroviral
infection, even in response to multiple viral challenges.

BACKGROUND OF THE INVENTION

Despite the fact that significant progress has. been made
slowing the advancement of the symptoms of AIDS asso-
ciated ‘with HIV infection, in the absence of an effective
vaccine, HIV continues to spread globally. The spread of
HIV persists in part because an infected individual remains
a potential source of injection. It is -clear that current
treatment of monitoring viral titer and in-response-to a titer
exceeding a preselected threshold ‘commencing treatment
with highly active antiretroviral therapy (HAART) has not
prevented new infections.

An -attractive method of controlling the spread of HIV
would be to provide an individual exposed to a potential
source of HIV with a pre-exposure prophylactic treatment.
As HIV and, in particular HIV-1, often begins with a
comparatively small population of retroviral particles being
transmitted to. & new host and within a few days self-
replicating into a retroviral titer detectable in host blood
serum. If the-establishment of a retroviral could be blocked
before the HIV burden expands into a self-propagating
infection, ‘an individual could aveid contraction of HIV.

Previous attempts at pre-exposure prophylaxis have met
with limited success. Prophylactic activity has been dem-
onstrated with the NtRTL tenofovir in monkey models
challenged with simian immunodeficiency virus (SIV).*
Unfortunately, oral daily dosing and pre-exposure prophy-
laxis with' tenofovir at a dose equivalent to that used in
humans proved to only be partially protective-against rectal
SHIV transmission.”

HAART therapy involves the administration of a combi-
nation including at least three active compounds classified
by the niode of operation -as an NRTI, an NtRTIs, a non-
nucleoside reverse transcriptase inhibitors (NNRTIs), pro-
tease inhibitor, and an entry inhibitor. Whilee HAART is
effective in lowering retroviral titer in a host, concerns
remain as to the long term toxicity and the retained potential
to infect -others. It is also unknown if initiating HAART
therapy in a pre-exposure prophylactic: regimen would be
efficacious. As a result, society remains devoid of a pre-
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exposure prophylactic regimen to prevent an individual from
developing self-propagating retrovirus infection subsequent
to. initial exposure.

Thus, there exists a need for a chemoprophylactic com-
position and dosing regimen effective-in blocking early stage
infection by retrovirus in a host founder cell population.
There also exists a need for a chemoprophylactic composi-
tion formulated with a vehicle amenable to user compliance.

SUMMARY OF THE INVENTION

A process is provided for protecting a primate host from
a self-replicating infection by an immunodeficiency reiro-
virus. Protection is achieved by administering to the primate
host a-combination of a pharmaceutically effective amount
of a nucleoside reverse transcriptase inhibitor and a phat-
maceutically effective amount of a nuclectide reverse train-
scriptase: inhibitor prior to exposure to. the immunodefi-
ciency retrovirus. The administration is effective if provided
in a single dose prior to the exposure. A regime of multiple
temporally spaced doses prior to retroviral exposure is also
effective in providing protection against an immunodefi-
ciency retrovirus becoming self-replicating after infecting a
primate host. A process for controlling refrovirus transmis-
sion within a population includes the administration to a
subpopulation. at high risk for contracting an. immunodefi-
ciency retroviral infection a conibination of a pharmaceuti-
cally effective nucleoside reverse transcriptase mhibitor and
a pharmaceutically-effective amount of a nucleotide reverse
transcriptase inhibitor prior to exposure to a source of
immunodeficiency retrovirus so as to preclude the immu-
nodeficiency retrovirus from becoming self-replicating in a
member of the subpopulation.

A kit is also provided that includes at least one combi-
nation dose of a pharmaceutically effective amount of a
nucleoside reverse transcriptase inhibitor and a pharmaceu-
tically effective amount of a nuclectide reverse trarscriptase
inhibitor suflicient to protect a primate host from.developing
a self-replicating retroviral infection along with instructions
for the administration of'the at least one dose one prior to
and optionally one additional dose subsequent to a potential
exposure to -an immunodeficiency retrovirus along with
dosing modifications associated with subject characteristics
and behaviors to further reduce the risk of contracting a
self-replicating immunodeficiency retrovirus infection.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG: 1 is a schematic depicting one study of the present
invention for 4 groups of macaques it which all treated
macaques received known antiretroviral medications 7 to 9
days prior to the first virus inoculation and continuing
throughout the study with treated -animals that remained
uninfected throughout the 14 viral challenges receiving 28
additional days of post-exposure prophylactics.

FIG: 2 is-a survival curve graph for macaque Groups 1-4
per FIG. 1, as well as for animals receiving only tenofovir
disoproxil fumarate (TDF).

FIG: 3 is a graph depicting a plot of viremia as a function
of time for untreated controls (O) and breakthrough infec-
tions (@) where éach point répresents a mean viremia
observed, 0-time indicates peak plasma virus load observed
ina given animal where the arrow bars denote standard error
of the mean (SEM).

FIG. 4 depicts plots of infection dynamics as:a function of
time-during the study per F1G. 1 with plots for animals coded
as AG-80, AG-46, AH-04 and AG-07 corresponding to
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emtricitabine (FTC) treatment alone, or FTC plus TDF

treatment (AI-54 -and AG-81). The arrow indicates the first

detectable antibody response. Grey circles indicate detect-
able M184V/l mutation; wild type sequences are shown in
as black full circles. Open circles indicate the time points
where no genotype was undertaken.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The present invention has utility in protecting a primate
hest from self-propagating immunedeficiency virus infec-
tion. The use of a combination of antiretroviral agents as a
prophylactic dosing regime is also provided for the manu-
facture-of a medicament is provided for protection against a
human immunodeficiency virus infection developing to a
level of self-replicating infection. Retroviral transmission
through most routes entails-a new primate host receiving a
sinall number of viral particles. Conimon routes of retrovi-
rus transmission illustratively include sexual intercourse;
medical worker skin puncture inoculation, hypodermic
needle sharing, blood transfusions; birth canal exposure;
breastfeeding, and transplacental contact between individu-
als. Through the administration of at least one nucleoside
reverse transcriptase: inhibitor (NRTI) and at least one
nucleotide reverse transcriptase inhibitor (NtRTI) prior to a
retrovirus  exposure protection is provided against develop-
ment of a self-replicating retroviral infection. As the afore-
mentioned exposure routes are characterized by a small
number of retrovirus particles being transferred to the new
primate host, this initial. phase of infection represents a
window of opportunity to protect a host from infection: The
inventive chemoprophylactic treatment is provided through
adosing regimen. A dosiiig régiimen according to the present
invention that provides retroviral protéction to a host pri-
mate includes at least one single dose administered prior to
initial retroviral exposure: An inventive desing regimen also
includes a course of multiple doses administered in advance
of exposure to maintain a therapeutic level of NRTI and
NtRTT agents in the primate host. The timing of the at least
one does prior to. retroviral exposure is dictated by the
pharmacokinetics of the NRTI and NtRTI components to
assure the presence of a therapeutically effective amount-of
inventive coinposition for-at least 20 hours-subsequent to the
exposure to the communicated small retroviral particle
population. Multiple doses are administered according to the
present invention at regular time infervals and amounts such
as for example like formulated daily doses for a period -of
several days, weeks, or months; or are administered in
advance of a likely exposure as a cluster of doses, with the
amount of NRTT and NtRTT components in each dose being
independent of the of amount of NRTT and NtRTI in other
doses within the cluster. While most oral, topical, and
parenteral existing versions of NRTIs and NtRTIs are fully
absorbed and therapeutically ‘active within 1 to 8 hours, it is
appreciated that subcutaneous. implants and long acting
timed release formulations allow for asingle dose to-sustain
therapeutically effective amounts of an inventive prophy-
lactic composition for several days, weeks, or-even months.
Representative -of sustaiiied release compositions and
implants are provided mn the U.S. Pat. Nos. 4,122,129;
4,927,687; 4,996,047; 5,169,642; and 5,656,296.

The combination of NRTI and NtRTI compounds adminis-
tered prophylactically according to the present invention are
shown to proevide a dose-dependent inhibition of HIV self-
replicating infection and a therapeutically effective dosing
primate host protection against self-replicating HIV infec-
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tien is provided, even in response to multiple- viral chal-
lenges. While the present invention is largely detailed with
respect to HIV-1 as a prototypical infectious and pathogenic
retrovirus, it is appreciated that other retroviruses owing 1o
reliance on reverse transcription for replication are also
protected against in a primate host according to the present
invention.

As used herein, “protection” as used in the context of a
host primate response to an immunodeficiency virus chal-
lenge is defined by the host primate being serologically
negative and negative in response to a polymerase chain
reaction (PCR) testing for viral genome.

As used herein, the term “retrovirus™ is inclusive of any
virus that utilizes reverse transcriptase in the viral replica-
tioncycle and therefore is susceptible to the antiviral activity
of nucleoside or nucleotide analogs specifically inclusive of
HIV' (HIV-1 and HIV-2), HTLV-1, HTLV-2, HTLV-3,
HTLV-4, and SIV. Also encompassed -are viruses such. as
HBYV that although not technically classified as retroviruses
nonetheless utilize a reverse transcriptase and are therefore
susceptible to the antiviral activity of nucleoside and/or
nueleotide analogs-:

As used herein a “primate host” is defined to include a
nionkey, baboon, chimpanzee, ‘gorilla, and a human. Non-
human primates are appreciated to themselves be susceptible
to. infection by retroviruses and in particular immunodefi-
ciency viruses and represent well-established animal models
as to human response with an appreciation that physiological
differences often require -different doses in milligrams per
kilogram for a nenhuman primate-animal model relative to
a human.

The compositions of the present invention include admin-
istration in. combination of an NRTI and NtRTI and are
readily compounded by pharmaceutical composition with
conventional pharmaceutically acceptable carriers or
diluents. Additionally, pharmaceutically acceptable deriva-
tives and prodrugs of active NRTIs and NtRTIs operative in
the present invention include saltssuch as alkali metal salts;
esters. such as acetate, butyrate; octinoate, palmitate, c¢hlo-
robenzoates, benzoates, €,-C, benzoates, succinates, and
mesylate; salts of such esters; and nitrile oxides. It is
appreciated that other analogs of pharmaceutically active
NRTIs or NtRTIs that provide within a primate host an
active aiitiviral metabolite residue are also suitable as partof
aii inventive composition. A pharmiaceutically acceptable
carrier or diluent includes agents that are compatible with
other ingredients of a dosage and net injurieus to a primate
host. The identity and process for compounding a combi-
nation of at least one NRTT and at least one NtRTT into a
dosage form suitable for delivery by a route with adminis-
tration by oral, rectal, topical, vaginal or parenteral routes of
administration are provided in Remington’s Science and
Practice of Pharmacology, 207 Edition, Chapters 37-47,
pages 681-929, where parenteral injection includes subcu-
taneous, intramuscular, intravenous, and intradermal injec-
tion.

As used herein the term “prodrug” is defined to include a
compound that when administered. to-a primate host gener-
ates an active NRTI or NiRTT as .a result of spontaneous
reaction under physiological conditions, enzymatic cataly-
sis, metabolic clearance, or combinations thereof. An exem-
plary NtRTI prodrug currently FDA approved for HAART
use is tenofovir disoproxil fumarate (TDF) and is-detailed in
U.S. Pat. No. 5,935,946.

The present invention provides an alternative to conven-
tional retroviral therapy using HAART, in response to self-
propagating HIV infection by protecting a primate host
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against the establishment of self-replicating retroviral infec-
tion that provides an indication for such therapy. Through
prophylactic prior dosing with .an inventive combination
including at least-one NRTI aiid one NtRTI, replication -of
the comparatively low number of viral particles received by
a host primate is prevented.

To achieve protection against a primate host developing a
retroviral self-replicating infection, at least one dosage of an
NRTI and NtRTT is administered to the primate host prior to
exposure to the retrovirus. Preferably, the-at least one NRTI
and at least one NtRTI are administered concurrently. More
preferably, the combination of reverse transcriptase inhibi-
tors is compounded into a single formulation.

The process of the preserit invention demonstrates pro-
tection against retroviral self-replicating infection through
administration of even a single dosage administered prior to
the retroviral exposure. Owing to the known pK rates of
specific NRTTs and NtRTIs, a single dosage is administered
to assure a therapeutically effective amount of NRTI and
NtRTI persist in the primate host for a ime of'more than 12
hours after viral challenge: With conventional NRTI and
NtRTI formulations; currently approved for HAART, pref-
erably an inventive dose is administered within 12 hours
prior to retroviral exposure and still more preferably often
within. 2 hours prior to retroviral exposure. The practice of
the inventive process involving the administration of a
single ‘dosage in the hours proceeding a likely retroviral
exposure is particularly advantageous in assuring compliant
dosing in a human and also avoids side effects associated
with a regular dosing regime and is particularly well suited
for a human engaging in a sporadic behavior likely to bring
the person into retroviral exposure. Preferably; an additional
dose or doses of a combination of at least one NRTT and at
least otie NtRTIs is provided subsequeiit to the retroviral
éxposure event to assure adequate antiviral reverse tran-
scriptase inhibitor concentration during and immediately
subsequent to retroviral infection of the host founder cell
population so as to preclude retroviral self-replication to
assure NRTI and NtRTI incorporation into a replicating
virus genoiie. Preferably, adese of an inventive composi-
tion taken after retroviral exposure is administered within 24
hours subsequent to the exposure, and more preferably
within 12 hours subsequent to the exposure.

Alternatively, an individual routinely subjected to retro-
viral exposure-can be protected against the development of
a-self-replicating retroviral infection through administration
of regular prephylactic doses of an inventive combination.
As a result, an epidemiological advantage exists in control-
ling the outbreak and spread of a retrovirus within a popu-
lation is provided through offering routine doses of an
inventive composition prophylactically to high-risk persons
such as sex workers and a short course prophylactic inven-
tive composition to uninfected sex trade clientele.

It is appreciated that hybrid dosing regimes of an inven-
tive composition are also operative herein and include
multiple doses priot to rétrovital éxposure with multiple
doses not being administered for a duration or with sufficient
periodicity to arise to the level of a routine prophylactic
regime.

The at least one nucleoside reverse traiscriptase inhibitor
has the attribute-of interfering with in vivo viral replication.
An NRITI operative in an inventive prophylactic' process
includes emtricitabine, lamivudine; zalcitabine, zidovudine;
azidothymidine, didanosine, stavudine, abacavir; with the
aforementioned specific NRTIs intended to include pharma-
ceutically acceptable salts; esters, ester salts, nitrile oxides,
and prodrugs of any of the active agents.
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An at least-one nucleotide reverse transcriptase inhibitor
(NRTI) present in an inventive composition to proteet a
primate from developing a self-replicating retroviral infec-
tion illustratively includes tenofovir, adefovir; 2',3'-dideoxy-
3'-fluoroadenisine; 2'3'-dideoxy-3'"-fluoroguanasine;
3'deoxy-3"-fluoro-5-O-[2-(L-valyloxy)-propionyljguanosine
with the aforementioned specific NtRTIs intended to include
pharmaceutically ‘acceptable salts, esters, ester salts, nitrile
oxides, and prodrugs of any of the active agents.

Optionally, an inventive composition also includes within
an inventive combination other antiretrovirals such as non-
nucleoside reverse transcriptase inhibitors; protease inhibi-
tors, fusion inhibitors, and combinations thereof. Represen-
tative non-nucleoside reverse transcriptase inhibitors
operative herem illustratively include delavirdine, efavirenz,
nevirapine, and other diarylpyrimidine (DAPY) derivatives.
Representative protease inhibitors operative herein illustra-
tively include amprenavir, tipranavir, indinavir, saquinavir,
lopinavir, ritonavir, fosamprenavir calciumi, ritonavit, ataza-
navir sulfate nelfinavir mesylate, and combinations thereof.
An entry inhibitor operative herein as an optional active
ingredient in an inventive composition illustratively
includes enfuvirtide, Schering C (Schering Plough), S-1360
(Shionogi), and BMS806 (Bristol Myers Squibb).

The dose of individual active components of an-inventive
prophylactic composition is administered to. create a thera-
peutic-concentration of the active compesition at the situs of
refrovirus initial founder cell population infection prior to
viral exposure. It is appreciated that establishing a thera-
peutic concentration at the time of viral replication for a
given NRTI, NtRTI or optional additional active agent in the
target cells, includes factors for the therapeutic agent such as
the route -of administration, pharmacokinetics, absorption
rate based on administration route, effects -of food on oral
absorption, in vive distribution, imetabolic pathways, elimi-
nation route; race; gender, and age of the subject, single dose
ineident side effects, long term administration side effects,
and synergistic effects with co-administered active agents.
Information related to these factors considered in dosing are
available from the United Stateés Foed and Drug Adniinis-
tration (http://www.fda.gov/oashi/aids/virals.html) Prefer-
ably, NRTT and NtRTI prophylactic dosing according to the
present invention uses as a starting point the maximal
reconimended tolerated :dosing levels for the given active
agent combination associated with HAART treatmeiit pro-
tocols.

An inventive kit is provided that includes a 2-dose pack-
age of oral doses, such as tablets. In an exemplary embodi-
ment of FDA approved NRTI and NtRTTs, each dose con-
tains  between 100 and 2500 milligrams (mig) of
emtricitabine and between 100 and 2500-mg of TDF along
with instructions to ingest the first dose approximately 1 to
8 hours prior te potential retroviral exposure and preferably
about 2 hours there before, and a second dosage to be
ingested 20 to 48 hours after potential retroviral exposure,
preferably at about 22 hours thereafter. For an-adult human,
preferably each of the doses includes 200 mg of emtricit-
abine and 300 mg TDE. A non-human primate dose accord-
ing to the present invention. is typically higher on a mg per
kg animal body weight basis by a factor typically ranging
from 2 to 10. Additional NRTTs, NtRTIs, NNRTIs, protease
inhibitors or entry inhibitors are optionally provided in
concert with either or both of these doses. The kit also
includes instructions ‘as to the timing of doses, contraindi-
cations, modifications associated with food ingestion, and
additional behaviors ‘that the recipient (synonymously
described herein as a human primate host) can undertake to
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reduce the risk of retrovirus exposure and initial infection. It
is alse appreciated that a carrier illustratively including a gel,
jelly, cream, ointment, film, sponge, foam, suppository,
vaginal ring or other delivery device is-provided containing
an NRTI such as emtricitabine, alone or in combination with
an NtRTI such as tenofovir or TDF. The carrier is readily
applied to mucosal tissue likely to be exposed to viral
transmission as an added level of protection in concert with
the oral doses.

Aninventive kit is also provided that includes-at least one
NRTI and at least one NtRTI compounded as a gel, jelly,
creant, ointment, film, sponge, foam, suppesitory, or applied
1o a vaginal ring or other like antiviral barrier. To prepare
such a pharmaceutical compounded form, an effective
amount of each of theactive agents inclusive of at least-one
NRTI and NtRTT is combined in admixture with the phar-
maceutically acceptable carrier or:applied to a surface of the
barrier. It is appreciated that the residence time of such a
pharmaceutical composition is maintained at the site of
administration through the inclusion of ‘an optional bioad-
hesive that provides adhesion to mucosal tissue or the
derniis. An inventive comniposition compounded forapplica-
tion to the dermis or mucosal tissue is provided along with
instrictions as to the timing of doses, contraindications,
modifications associated with food ingestion, and additional
behaviors that the person (synonymously described herein-as
a human primate host) ¢an undertake to reduce the risk of
retrovirus exposure and initial infection. Optionally, a kit
containing an oral dosage is combined with a composition
compounded for application to the dermis, rectal mucosa or
vaginal mucosa so as to assure a therapeutically effective
combination of NRTT and NtRTT at the mucosal point of
retroviral entry associated with sexual exposure, as well as
a therapeutically effective serum circulating quantity of
prophylactic antiretrovirals.

The present invention is further detailed with respect to
the following non-limiting examples. These examples are
intended to provide exemplary specific embodiments -of the
present invention and are not intenided to limit the scope-of
the appended claims.

EXAMPLES
Example 1
Antiretroviral Drugs and Doses

A dose of 22 mg/kg of tenofovir disoproxil fumarate
(TDF) is given orally and 20 mg/kg-of emtricitabine (FTC)
given orally -or subcutaneously to one group of adult male
rhesus macaques. The 22 mg/kg TDF dose resulted in an
area-under the plasma concentration-time curve over a 24 h
interval (AUC) of 4.49 pgxhr/ml which was similar to the
value of 5.02 ugxhi/ml observed in human receiving 300 mg
of TDF. The dose of 20 mg/kg of FTC resulted in an AUC
value (11 pgxhr/ml), also similar to that observed in humans
receiving 200 mg of FTC orally (10.0+3.12 pgxhr/ml)°.
Subcutaneous administration of FTC results in plasma FTC
levels comparable to those achieved during oral administra-
tion, indicating a high FTC absorption in rhesus macaques.

Oral administration of FTC and TDF to macaques is by
mixing the drug powders with peanut butter or fruit.
Magcagues are observed to ensure ingestion.

Example 2
Virus Inoculations

A chimeric envelope SHIV g, 4,05 180late is used to inocu-
late the macaques. SHIV ¢140p5 18 @ construct that contains
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the tat; rev, and env coding regions of HIV-1g4, in a
background of SIVmac239. This isolate was obtained from
the National Institutes of Health (NIH) AIDS Research and
Refererice Reagent Program.”® Virus exposurés are pet-
formed 2 hours after drug treatment, and involved non-
traumatic inoculation-of 1 'mL of SHIV o1 ¢op3 (10 TCID;,
or 7.5x10° viral RNA copies) into the rectal vault via a
sterile gastric feeding tube® Anesthetized macaques
remained recumbent for at least 15 min after each intra-
rectal inoculation.

Example 3
SHIV Viral Load Assay

Plasma RNA is quantified using a real-time¢ PCR assay as
previously described.® This assay has a sensitivity of detec-
tion-of 50 RNA copies/ml or 10 copies of a pVpl plasmid
carrying the STVmac239 RT gene. HIV-1 RNA is extracted
from 1 mL of plasma using the NucliSens extraction method
(bioMérieux). A known amount of virus particles (3x10°)
from an HIV-1 CM240 virus stock is added to each samiple
prior to extraction to-control for the efficiency of extraction.
Reverse transcription is performed using 10 microliters (ul)
of extracted RNA and the 2-step TagMan Gold reverse-
transcriptase (RT)-PCR kit (Applied Biosystems) according
to the manufacturer’s instructions. PCR reactions are per-
formed as described using an ABI 7000 Gene Detection
System (Applied Biosystems). Virus loads are calculated
from a standard curve generated with known amount of
virus particles. All primers and probes used for STVmac239
and HIV-1 CM240 have been reported elsewhere.” HIV-1
CM240 is obtained froni the National Institutes of Health
(NIH) AIDS: Research and Reference Reagent Program.

Example 4

Detection of Genotypic Resistance to FTC and
Tenofovir

Emergence of FTC and tenofovir resistance is monitored
by sequence analysis of SIV RT (551 bp; amino acids 52 to
234) and by a more sensitive allele-specific' real-time PCR
method for the K65R and M184V mutations. Sequence
analysis was done from plasma viruses using an RT-PCR
procedure as: previously described® The Vector NTI pro-
gram (Version 7, 2001) is used to analyze the data and to
determine deduced amino-acid sequences. Detection of low
frequency of K65R and MI184V mutants in plasma by
real-time PCR is perfornted as previously described.'® These
assays have a detection limit 6f°0.4% of K65R and 0.6% of
M184V cloned sequences in a background of wild type
plasmid.

Example 5
Virus-Specific Antibody Responses
Virus-specific: serologic responses (IgG and IgM) are
measured using a synthetic-peptide EIA (Genetic Systems
HIV-1/HIV-2) assay:
Example 6

Statistical Methods

The exact log-rank testis used for a-discrete-time survival
analysis of the treatment and control groups, with use of the
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number of ineculations as- the time variable. The Cox
proportional hazards model is used to estimate the relative
hazard ratio (HIR). Percent protection is calculated from the
HR value using the formula: (1-1/HR)x100. All statistical
analyses for calculation of the .eflicacy of the different
interventions are performed using SAS software (version
9.1; SAS Institute) and StatXact software (version 6.3;
Cytel).

Example 7
Routine Dosing Experimental Design

Macagques are exposed rectally once weekly for up to 14
weeks to SHIV162p3 which contains an RS tropic HIV-1
envelope that resembles naturally transmitted viruses. The
SHIV162p3 challenge dose is 10 TCID;s, or 7.6x10° RNA
copies which is similar to HIV-1 RNA levels in semen
during acute infection in humans.'’ Virus expesures are
terminated when a macaque became infected. FIG. 1 shows
the study design and the interventions evaluated. in each
group of macaques. Three prophylactic drug treatments -of
increasing drug potency are each given once daily to.a group
of six macaques. Animals in Group 1 were treated subcu-
taneously with 20 mg/kg of FTC alone. Animals in Group 2
received orally.a combination of FTC (20:mg/kg)-and TDF
(22 mg/kg). Animals in Group 3 had the most protective
treatment with subcutaneous 20 mg/kg of FTC and a 22
mg/kg of tenofovir (PMPA). The rate of infection in each
group is compared with that seen in 18 untreated control
macaques (9 real time and 9 historical controls).

All treated macaques received the corresponding drugs 7
to 9 days -prior to the first virus inoculation to achieve
steady-state plasma levels. Treated animals that remained
uninfected during the 14 challenges received 28 days -of
post-exposure prophylaxis after the last challenge. Protec-
tion was defined as absence of persistent viremia and
seroconversion. Treated animals that became infected con-
tinued treatment for an average of 21 weeks (range=13 to
29) to monitor for plasma viremia -and drug resistance
development.

Example 8
Survival Curves

FIG. 2 shows the survival curves observed for each group
of animals per Example 7. Data with TDF (20'mg/kg) is also
provided for comparison. Untreated macaques are infected
after a median of 2 rectal exposures (mean=4). The majority
of the animals (13/18 or 72%) are infected during the first 4
challenges (median=2); 4 (22%) are infected between expo-
sures 8 and 14 (mean=10), and only 1 (6%) remained
uninfected after 14 exposures. The median 2 exposures for
infection in controls suggests that an animal receiving
prophylactic treatment and remaining uninfected after 14
virus challenges would have been protected against a
median of 7 rounds of transmissions. Treatments of Groups
1-3 are all protective to-a degree with a clear dose-response
relationship being observed. All 6 macaques in Group 3 that
received the most potent inventive composition remained
uninfected demonstrating that full protection against
repeated challenges is possible. Of the 6 macaques in‘Group
2, 4 were protected and only 2 (animal reference numbers
Al-54 and AG-81) became infected at exposures 9 and 12.
Comipared to controls, infection in this group is reduced by
78-fold (Cox vproportienal hazard ratio [HR]=7.8,
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p=0.0075). Infection in both animals is significantly delayed
compared to the untreated. controls (p=0.0004). These 2
macaques became seropositive 2 weeks after the first detect-
able viral RNA in plasma and beth were proviral DNA
positive at weeks 10-and 12, respectively. Of the 6 macaques
in Group 1 receiving FTC only, 2 remained protected after
14 exposures and 4 had the first defectable viral RNA at
exposures 5 (AG-R0), 10 (AG-46), 12 (AH-04), and 13
(AG-07), respectively. Survival analysis showed a statisti-
cally -significant difference from wuntreated controls
(p=0.004). Compared to controls, infection is reduced 3.8-
fold ‘macaques (Cox proportional hazard ratio. [HR]=3:8,
p=0.021). Infection in these 4 animals is also confirmed by
PCR amplification of proviral DNA from PBMCs and by
serology; antibody responses are detectable 3, 1, 2, and 6
weeks after the first detectable RNA, respectively. FIG. 2
also shows that the protection achieved with FTC alone was
higher than that previously seen in 4 animals receiving
TDF,” consistent with the slightly higher potency of FTC,
although the difference was not statistically significant
(p=0.5).

Example 9

Prophylactic Breakthrough Infections and Drug
Resistance Emergence

Since the dynamics of breakthrough infections that occur
during inventive prophylaxis and drug resistance emergence
are unknown, the 6 infected animals from Groups 1-and 2 are
followed under continued drug treatment. FIG. 3 compares
the virus load kinetics in the 6 breakthrough infections with
those in 12 untreated macaques that had suflicient follow-up
samples. The mean peak viremia in the 6 freated macaques
was 4.920.5 log,, RNA copies/ml, 2.0 log,, lower than in
untreated controls (6.9+0.3 log,, RNA). FIG. 3 also shows
that such differences in viremia were maintained upto week
11 as indicated by similar rate of virus load decline seen in
the two groups of animals (-0.2320.02 log; ,/week in treated
vs. -0.2920.02 log, ;/week in untreated controls). The indi-
vidual virus load kinetics in the 6 breakthrough infections
are shown in FIG. 4. Three FTC (AG-80; AH-04, and
AG-07) and on¢ of the FIG/TDE (AG-81) failures had
undetectable virus loads 3, 4, 7, and 11 weeks after the peak
in viremia, respectively; viremia in these animals remained
consistently low or undetectable for up to 20 weeks. In
contrast; all 12 untreated macaques had detectable virus
loads during a median follow-up period of 7 weeks
(range=5-36 weeks). The arrow in FIG. 4 denotes the first
detectable antibody résponse. Grey circles indicate detect-
able M184V/I mutation; wild type sequences are shown in
black full circles. Open circles are provided for data points
not genotyped.

Drug resistance testing showed that wild type virus ini-
tiated all 6 breakthrough infections in Groups 1 and 2
reflecting residual virus replication in target cells not pro-
tected by drugs (FIG. 4). Four animals had no evidence of
drug resistance despite extended treatment (median=23
weeks). Only 2 animals had detectable M184V (AG-46,
FTC-treated) or M1841 (Al-54 FTC/TDF-treated) mutatioils
associated with. FTC resistance at week 4 and 10, respec-
tively. The tenofovir-associated K65R mutation is not
detected in the 2 Group 2 animals receiving FTC/TDEF. FIG.
4 also shows that the 2 macaques that selected M184V/IL had
the highest peak viremias. Without intending to be bound to
a particular' theory, it is hypothesized that more virus repli-
cation in these animals may have facilitated drug resistance
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selection. Reductions in acute viremia are proposed to
contribute at a population level to a decrease in virus
transmissibility.

Example 10
Single Dosing

The process of Example 7 is repeated in Group 3 with
drugs only being administered 2 hours prior to and 22 hours
subsequent to each inoculation. The resultant survival
curves are comparable to those detailed in Example 8.

Example 11
Single Dosing with Suppository

A group -of ‘6 macaques received the drug treatment of
Group 3 per Example 7 in the form of a gel inserted rectally
containing 300 mg of tenofovir and 300 mg lamuvidine
(3-TC) 1 hour before viral inoculation with observation. to
assure that the suppository is not voided. The gel is formed
by compounding tenofovir and 3-TC in 2% by weight
hydroxyethyl cellulose (HEC)-based gel in both a vaginal
formulation (pH 4.5) and rectal formulation (pH 6.5) con-

taining (w/v) 3% tenofovir, and 3% 3-TC. The gels are stable

at roomi temperature for at least five-months with o loss it
activity; and gels retained full activity at both pH 4.5 and pH
6.5 at levels equivalent to those observed for tenofovir and
3-TC preparations. in water. Using an MT4/MTT phenotypic
assay, all gels were tested for activity against wild-type
HIV-14y5,, and resistant HIV-1 viruses containing the
K65R or M184V mutations. No significant cytotoxicity 1s
seen in the cervical explant model.

Viral protection of the macaques is maintained throughout
the study.

REFERENCES CITED

1. Connor E M, S. R., Gelber R, Kiselev P, Scott G,
O’Sullivan M J, VanDyke R, Bey M, Shearer W, Jacobson
R L, Jimenez E, O’Neill E, Bazin B; Delfraissy J-F,
Culnane M, Coombs R, Elkins M, Meye J, Stratton P,
Balsley J, for The Pediatric AIDS Clinical Trials Group
Protocol 076 Study Group Reduction of Maternal-Infant
Transmission of Human Immunodeficiency Virus Type 1
with Zidovudine Treatment. N Engl J Med 331, 1173-
1180-(1994).

2. Otten R A, Smith D K, Adams D R, Pullium J K, Jackson
E, Kim C N, Jaffe H, Janssen R, Butera S, Folks T M.
Efficacy of postexposure prophylaxis after intravaginal
exposure of pig-tailed macaques to a human-derived
retrovirus (human immunodeficiency virus type 2). J
Virol. 74, 9771-5 (2000).

3. Tsai € €, Follis K E, Sabo A, Beck T W, Grant R F,
Bischofberger N, Benveniste R E, Black R. Prévention of
SIV infection in macaques by (R)-9-(2-phosphonyl-
methoxypropyl)adenine. Science. 270, 1197-9 (1995).

4. Tsai C C, Emau P, Follis K E, Beck T W, Benveniste R
E, Bischofberger N, Lifson J D, Morton W R. Effective-
ness of postinoculation (R)-9-(2-phosphonylmethoxypro-
pyl) adenine treatment for prevention of persistent simian
immunodeficiency virus SIVmne infection depends ‘criti-
cally on timing of initiation and duration. of treatment. J
Virol. 72, 4265-73 (1998).

5. Subbarao S, Otten R. A, Ramos A, Kim C, Jackson E,
Monsour M, Adams D R, Bashirian S, Johnson I, Soriano

40

45

50

55

12

V, Rendon A, Hudgens M G, Butera S, Janssen R, Paxton

L; Greenberg A E, Folks T M. Chemoprophylaxis with

tenofovir disoproxil fumarate provided partial protection

against Infection with simian human immunodeficiency

virus in macaques given multiple virus challenges. J

Infect Dis 194, 904-11 (2006).

6. Wang L H, Begley I, St'Claire R L 3rd, Harris J, Wakeford
C, Rousseau I'S. Pharmacokinetic.and pharmacodynamic
characteristics: of emtricitabine support its once -daily
dosing for the treatment of HIV infection. AIDS Res Hum
Retroviruses 20, 1173-82 (2004).

7. Harouse J M; Gettie A; Tan R ‘C, Blanchard J; Cheng-
Mayer C. Distinct pathogenic sequela in rhesus macaques
infected with CCRS or CXCR4 utilizing SHIVs. Science
284, 816-9 (1999).

8. Luciw P A, Pratt-Lowe E, Shaw K E, Levy J A, Cheng-
Mayer ‘C. Persistent infection of rhesus macaques with
T-cell-line-tropic and macrophage-tropic clones of sim-
ian/human immunodeficiency viruses (SHIV). Proc Natl
Acad Sci USA. 92, 7490-4 (1995).

9. Otten R A, Adams D R, Kim C N, et al. Multiple vaginal
exposures to low deses of RS simian-human immunode-
ficiency virus: strategy to study HIV preclinical interven-
tions in nonhuman primates. J Infect Dis. 19, 164-73
(2005).

10. Johnson J A, Rompay K K, Delwart E, Heneine W. A
Rapid and Sensitive Real-Time PCR Assay for the K65R
Drug Resistance Mutation in SIV Reverse Transcriptase.
AIDS Res Hum Retroviruses 22, 912-6 (2006).

11. Pilcher € D, Tien H C, Eron I J Jr, Vernazza P L, Leu S
Y, Stewart P W, Goh L E, Cohen M S. Brief but efficient:
acute HIV infection and the sexual transmission of HIV.
T Infect Dis. 189, 1785-92 (2004).

Patent documents and publications meitioned in the
specification are indicative of the levels of those skilled in
the art to which the invention pertains. These documents and
publications are incorporated herein by reference to ‘the
same extent as if each individual document or publication
was specifically and individually incorporated herein by
reference.

The foregoing description is illustrative of particular
embodiments of the invention, but is not meant to be a
limitation upon the practice thereof. The following claims,
iicluding all equivalents: thiereof, are intended to define the
scope of the invention.

The invention claimed is:

1. A process of protecting a primate host from a self-
replicating infection. by an immunodeficiency retrovirus
coniprising:

(a) selecting a primate host not infected with the immu-

nodeficiency retrovirus, and

(b) administering directly to an uninfected primate host a

combination comprising:

i. a pharmaceutically effective amount of emtricitabine,
wherein the pharmaceutically effective amount of
the emtricitabine is administered orally, subcutane-
ously -or vaginally; and

il. a pharmaceutically effective amount of tenofovir or
tenofovir disoproxil fumarate, wherein the pharma-
ceutically effective amount of the tenofovir or teno-
fovir disoproxil fumarate is administered orally, sub-
cutaneously-or vaginally,

and wherein the combination is administered prior to the

exposure of the primate host to the immunodeficiency

retrovirus, thereby protecting the primate host from
infection with the immunodeficiency retrovirus.
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2. The process of claim 1, wherein selecting a primate
host comprises selecting an adult human net infected with
the immunodeficiency retrovirus.

3. The process of claini 2, wherein the adult primate host
is a male adult primate host.

4. The process of claim 1, wherein the pharmaceutically
effective amount of emtricitabine and the pharmaceutically
effective amount of tenofovir disoproxil fumarate, are
administered directly to a human in a combined single
dosage formulation.

5. The process of claim 1, wherein the immunodeficiency
retrovirus is a human immunoedeficiency virus.

6. The process of elaim 5, wherein a human immunode-
ficiency virus (HIV) is HIV=1,

7. The process of claim 1, wherein the combination is
administered as preexposure prophylactic treatment priorto
rectal and/or vaginal exposure of the primate host to the
immunodeficiency retrovirus.

8. The process of claim 1, comprising administering 200
milligrams (mg) of emtricitabine and 300 mg of tenofovir
disoproxil fumarate to a human host.

9. The process of claim 1, wherein the combination is
administered daily for several days, weeks or months.

10. The process of claim 9, wherein the combination is
administered daily for several days, weeks or months both
before and after an exposure of the primate host to the
immunodeficiency retrovirus.

11. The process of claini 1, wherein administration of the
combination results in an absence of petsistent viremia and
seroconversion of the primate host.

12. A process. for inhibiting establishment of a human
immunodeficiency virus self-replicating infection of human
immunodeficiency virus infection in a human, comprising:

10

w

25

3

=]

14

(a) selecting an uninfected human that does not have the
self-replicating infection; and

(b) administering to the uninfected human a combination
comprising:

i. a pharmaceutically effective amount of emtricitabine
wherein the pharmaceutically effective amount of the
emfricitabine is administered orally, subcutanecusly or
vaginally; and

ii. a pharmaceutically effective amount of tenofovir or
tenofovir disoproxil fumarate wherein the pharmaceu-
tically effective amount of the tenofovir or tenofovir
disoproxil famarate is administered orally, subcutane-
ously or vaginally;

thereby inhibiting the establishment of the self-replicating
infection. with the immunodeficiency virus in the
human.

13. The process of claim 12, wherein the combination is
administered prior to a potential exposure of the human to
the human immunodeficiency retrovirus.

14. The process of claim 12, wherein the combination is
compounded into a single combination formulation.

15. The process of claim 12, wherein an inhibition of
infection in the host is determined by an absence of persis-
tent viremia and seroconversion in the human following the
exposure-to the immunodeficiency retrovirus,

16. The process of claim 12, wherein the combination is
administered following potential exposure of the primate
host to the human immunodeficiency retrovirus.

17. The process of claim 16, wherein the potential expo-
sure to the human immunodeficiency retrovirus comprises
sexual intercourse, medical worker skin puncture inocula-
tion, hypodermic needle sharing, or blood transfusion.
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INHIBITION OF HIV INFECTION THROUGH
CHEMOPROPHYLAXIS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This is a-continuation U.S. patent -application Ser. No.
141679,887, filed on Apr. 6, 2015, which is a continuation of
U.S: patent application Ser: No: 11/669,547. filed on Jan.31;
2007, issued as U.S. Pat. No. 9,044,509, which in turn
claims the benefit of U.S. provisional application 60/764,
811, filed-on Feb. 3, 2006. All of the prior applications are
incorporated herein by reference in their entirety.

GOVERNMENT INTEREST

The invention described herein may be manufactured,
used, and licensed by or for the United. States Government.

FIELD OF THE INVENTION

The present invention in general relates 1o a process for
nhibiting imtial infection by a retrovirus such as human
immunodeficiency virus (HIV) and in particular to a com-
bination of a nucleoside reverse transcriptase inhibitor
(NRTI) and a nucleotide reverse transcriptase inhibitor
(NtRTI) capable of preventing self-replicating retroviral
infection, even in response to multiple viral challenges.

BACKGROUND OF THE. INVENTION

Despite the fact that significant progress has been made
slowing the advancement of the symptoms of AIDS asso-
ciated with HIV infection, in the absence of an effective
vaccine, HIV continues to spread globally. The spread of
HIV persists in part because an infected individual remains
a potential source of injection. It is clear that current
treatment of monitoring viral titer and in response to a titer
exceeding a preselected threshold commencing treatment
with highly active antiretroviral therapy (HAART) has not
prevented new infections.

An attractive method of controlling the spread of HIV
would be to provide an individual exposed to a. potential
source of HIV with a pre-exposure prophylactic treatment.
As HIV and, in particular HIV-1, often begins with a
comparatively small population of retroviral particles being
transmitted to- a new host and within a few days self-
replicating into a retroviral titer detectable in host blood
serum. If the establishment of a retroviral could be blocked
before the HIV burden expands into a self-propagating
infection, an individual could avoid contraction of HIV.

Previous attempts at pre-exposure prophylaxis have met
with limited success. Prophylactic activity has been dem-
onstrated with the NtRTI, tenofovir in monkey models
challenged with simian immunodeficiency virus (SIV).'
Unfortunately, oral daily dosing and pre-exposure prophy-
laxis with tenofovir at a dose equivalent to that used in
humans proved to only be partially protective against rectal
SHIV transmission.*

HAART therapy involves the administration of a combi-
nation including. at least three active compounds classified
by the mode of operation as an NRTI, an NtRTIs; a non-
nucleoside reverse transcriptase inhibitors (NNRTIs), pro-
tease inhibitor, and an entry inhibitor. While HAART is
effective in lowering retroviral titer in a host, concerns
remain as to the long term toxicity and the retained potential
to infect others. It is also unknewn if initiating HAART
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therapy in -a pre-exposure prophylactic regimen would be
efficacious. As a result, society remains devoid of a pre-
exposure prophylactic regimen to prevent an individual from
developing self-propagating retrovirus infection subsequent
to mitial exposure.

Thus, there exists a need for a chemoprophylactic com-
position and dosing regimen effective 1 blocking early stage
infection by retrovirus in a host founder cell population.
There also exists a need for a chiemoprophylactic-composi-
tion formulated with a vehicle amenable to user compliance.

SUMMARY OF THE INVENTION

A process is provided for protecting a primate host from
a self-replicating infection by an immunodeficiency retro-
virus. Protection is achieved by administering to the primate
host a combination of a pharmaceutically effective amount
of a nucleoside reverse transcriptase inhibitor and a phar-
maceutically effective amount of a nucleotide reverse tran-
scriptase: inhibitor prior to exposure to the immunodefi-
ciency retrovirus. The administration is effective if provided
in a single dose prior to the exposure. A regime of multiple
temporally 'spaced doses prior to retroviral exposure is also
effective in providing protection against an immunodefi-
ciency retrovirus becoming self-replicating after infecting a
primate host. A process for controlling retrovirus transmis-
sion within a population includes the administration to a
subpopulation at high risk for contracting an immunodefi-
ciency retroviral infection a combination of a pharmaceuti-
cally effective nucleoside reverse transcriptase inhibitor and
a pharmaceutically effective amount of a aucleotide reverse
transcriptase inhibitor -prior to exposure to .a source of
immunodeficiency retrovirus so as to preclude the immu-
nodeficiency retrovirus from becoming self-replicating in a
member of the subpopulation.

A kit is also provided that includes at least one coribi-
nation -dose of .a pharmaceutically effective amount of a
nucleoside reverse transcriptase inhibitor and a pharmaceu-
tically effective amount of a nucleotide reverse transcriptase
inhibitor sufficient to protect a primate host from developing
a self-replicating retroviral infection along with instructions
for'the administration of the at least one dose one: prior to
and optionally one additional dose subsequent to a potential
exposure to an immunodeficiency retrovirus along with
dosing modifications associated with subject characteristics
and behaviors to further reduce the risk of contracting a
self-replicating: immunodeficiency retrovirus infection.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG: 1 is a schematic depicting one study of the present
invention for 4 groups of macaques in which all treated
macaques received known antiretroviral medications 7 to 9
days: prior to the first virus inoculation and continuing
throughout the study with treated -animals that remained
uninfected throughout the 14 viral challenges receiving 28
additional days of post-exposure prophylactics.

FIG: 2 is a survival curve graph for macaque Groups 1-4
per FIG. 1, as well as for animals receiving only tenofovir
disoproxil fumarate (TDF).

FIG: 3 is a graph depicting a plot of viremia as a functien
of time for untreated controls (c) and breakthrough infec-
tions (@) where each point represents a mean viremia
observed, 0 time indicates peak plasma virus load observed
in a given animal where-the arrow bars denote:standard error
of the mean (SEM).
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FIG. 4 depicts plots of infection dynamics as a function of

time-during the study per FIG. 1 with plots for animals coded

as AG-80, AG-46, AH-04 and AG-07 corresponding to
emtricitabine (FTC) treatment alone, or FTC plus TDF
treatment (AI-54 and AG-81). The arrow indicates. the first
detectable antibody response. Grey circles indicate detect-
able M184V/I mutation; wild type sequences are showii in
as black full circles. Open circles indicate the time points
where no ‘genotype was undertaken

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The present invention has utility in protecting ‘a primate
host from- self-propagating immunedeficiency: virus infec-
tion. The use of a combination of antiretroviral agents as a
prophylactic dosing regime is also provided for the manu-
facture of a medicament is provided for protection against a
human immunodeficiency virus infection developing to a
level of self-replicating infection. Retroviral transmission
through most routes entails a new primate host receiving a
small number of viral particles: Common routes of retrovi-
rus transmission illustratively include sexual intercourse,
medical worker skin puncture inoculation, hypodermic
needle sharing, blood transfusions, birth canal exposure,
breastfeeding, and transplacental contact between individu-
als. Through the administration of at least one nucleoside
reverse transcriptase inhibitor (NRTI) and at least one
nucleotide reverse transcriptase inhibitor (NtRTI) prior to a
retrovirus exposure protection is provided against develop-
ment of a self-replicating retroviral infection. As the afore-
mentioned exposure routes are characterized by a small
number of retrovirus particles being transferred to the new
primate host, this initial phase of infection represents a
witidow ot opportuinity to protect a liost from infection. The
inventive chemoprophylactic treatment is provided through
adosing regimen. A dosing regimen according to the present
invention that provides retroviral protection to a host pri-
mate includes-at least one single dose administered prior to
initial retroviral exposure. An inventive dosing regimen also
includes a course of multiple doses administered in advance
of exposure to maintain a therapeutic level of NRTI and
NtRTT agents in the primate host. The timing of the at least
one does prior to retroviral -exposure is dictated by the
pharmacokinetics of the NRTI and NtRTI compoients to
assure the presence of a therapeutically effective amount-of
inventive composition for at least 20 hours subsequent to the
exposure to the communicated small retroviral particle
population. Multiple doses are administered according to the
present inveation at regular time intervals aind ameunts such
as for example like formulated daily deses for a period of
several days, weeks, or months; or are administered in
advance of a likely exposure as a cluster of doses, with the
amount of NRTT-and NtRTI components in-each dose being
independent of the of amount of NRTT and NtRTI in other
doses within. the cluster. While most oral, topical, and
parenteral existing versions of NRTIs and NtRTIs are fully
absorbed and therapeutically active within 1 to 8 hours, it is
appreciated that subcutaneous implants and long acting
timed release formulatioiis allow for a single dose to sustaii
therapeutically effective amounts of an inventive prophy-
lactic composition for several days, weeks, or even months.
Representative -of sustained release compositions and
implants are provided in the U.S. Pat. Nos. 4,122,129;
4,927,687 4,996,047: 5,169,642 and 5,656,296.

The-combination of NRTT and NtRTI compounds admin-
istered prophylactically according to the present invention
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are shown to provide a dose-dependent inhibition of HIV
self-replicating infection and a therapeutically effective dos-
ing primate host protection against self-replicating HIV
infection is provided, even in response to multiple. viral
challenges. While the present invention-is largely detailed
with respect tor HIV-1 as a prototypical infectious and
pathogenic retrovirus, it is appreciated ‘that -other retrovi-
ruses owing to reliance on reverse transcription for replica-
tion are also protected agaiist ina primate host according o
the present invention.

As used herein; “protection” as used in the context of a
host primate response to an immunedeficiency virus chal-
lenge is defined by the host primate being serologically
negative and negative in response to a polymerase chain
reaction (PCRY testing for viral genome.

As used herein, the term “retrovirus™ is inclusive of any
virus that utilizes reverse transcriptase in the viral replica-
tion ¢ycle and therefore is susceptible to the antiviral activity
of nucleoside or nueleotide analogs specifically inclusive of
HIV (HIV-1 and HIV-2), HTLV-1, HTLV-2, HTLV-3,
HTLV-4, and SIV. Also encompassed are viruses such as
HBYV that altheugh not technically classified as retroviruses
nonetheless utilize a reverse transcriptase and are therefore
susceptible to the antiviral activity of nucleoside and/or
nucleotide analogs.

As used herein a “primate hest” is defined to include a
monkey, baboen, chimpanzee, gorilla, and a human. Non-
human primates are appreciated to themselves be susceptible
to infection by retroviruses and in particular immunodefi-
ciency viruses and represent well-established animal models
as to human response with an appreciation that physiological
differences often require different doses in milligrams per
kilogram for a nonhuman primate animal mode] relative to
a human.

The compositions of the present invention include adniin-
istration in combination of an NRTI and NtRTT and are
readily compounded by pharmaceutical composition with
conventional pharmaceutically acceptable -carriers or
diluents. Additionally, pharmaceutically acceptable deriva-
tives and prodrugs-of active NRTIs and NtRTIs operative in
the present invention include salts such as alkali metal salts;
esters such as acetate, butyrate, octinoate, palmitate, chlo-
robenzoates, benzoates, C;-Cg benzeates, succinates, and
mesylate; salts of such esters; and nitrile oxides. It is
appreciated that other analogs -of pharinaceutically active
NRTIs or NtRTIs that provide within a primate host an
active antiviral metabolite residue are also suitable as part of
an inventive composition. A pharmaceutically acceptable
carrier or. diluent includes agents that are compatible with
other ingredients of a dosage and not injurious t6 a primate
host. The identity and process for compounding a combi-
nation of at least one NRTT and at least one NtRTT into a
dosage form suitable for delivery by a route with adminis-
tration by oral, rectal, topical, vaginal or parenteral routes of
admiinistration are provided in Remiington’s Science and
Practice of Pharmacology, 20” Edition, Chapters 37-47,
pages 681-929, where parenteral injection includes subcu-
taneous, intramuscular, intravenous, and intradermal injec-
tion.

As used herein the term “prodrug” is defined to include a
compound that when administered to a primate host gener-
ates an active NRTI or NtRTT as a result of spontaneous
reaction under physiological conditions, enzymatic cataly-
sis, metabolic clearance, or combinations thereof. An-exem-
plary NtRTI prodrug currently FDA approved for HAART
use is tenofovir disoproxil fumarate (TDF) and 1s-detailed in
U.S. Pat. No. 5,935,946.
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The present invention provides an alternative to conven-
tional retroviral therapy using HAART, in response to self-
propagating HIV infection by protecting a primate host
against the establishment of self-replicating retroviral infec-
tion that provides an indication for-such therapy. Through
prophylactic prior dosing with an inventive combination
including at least-one NRTI and one NtRTI, replication of
the comparatively low number of viral particles received by
a host primate is prevetited.

To achieve protection against a primate host-developing a
retroviral self-replicating infection; at least one dosage of an
NRTT and NtRTI is administered to the primate host prior to
exposure to the retrovirus. Preferably, the at least one NRTI
and at least one NtRTI are administered concurrently. More
preferably; the combination of reverse transcriptase inhibi-
tors is compounded into a single formulation.

The process of the present invention demonstrates pro-
tection against retroviral self-replicating infection through
administration of even a single dosage administered prior to
the retroviral exposure. Owing to the known. pK rates of
specific NRTIs and NtRTTs, a single dosage is administered
to assure a therapeutically effective amount of NRTT and
NtRTI persist in the primate host for a time of more than 12
hours after viral challenge. With conventional NRTI and
NtRTI formulations, currently approved for HAART, pref-
erably an inventive dose is administered within 12 hours
prior to retroviral exposure and still more preferably often
within 2 hours prior to retroviral exposure. The practice of
the inventive process invelving the administration of a
single dosage in the hours proceeding a likely retroviral
exposure is particularly advantageous in assuring compliant
dosing in a human and also avoids side effects associated
with a regular dosing regime and is particularly well suited
for a human engaging ini a sporadic behavior likely to bring
the person into retroviral exposure. Preferably, an additional
dose or doses of a combination of at least one NRTT and at
least one NtRTIs is provided subsequent to the retroviral
exposure event to assure adequate antiviral reverse tran-
scriptase inhibitor concentration during and immediately
subsequent to retroviral infection of the host founder cell
population so as to preclude retroviral self-replication to
assure NRTI and NtRTI incorporation into a replicating
virus genome. Preferably, a dose of an inventive composi-
tion taken after retroviral-exposure is administered within 24
hours subsequent to the exposure, and more preferably
within 12 hours subsequent to the exposure.

Alternatively, an individual routinely ‘subjected to retro-
viral exposure-can be protected against the development-of
a self-replicating retroviral infection through administration
of regular prophylactic doses of an inveintive combination.
As a result, an epidemiological advantage exists in control-
ling the outbreak and spread of a retrovirus within a popu-
lation is provided through offering: routine doses of an
inventive composition prophylactically to high-risk persons
such as sex workers and a short course prophylactic inven-
tive composition to uninfected sex trade clientele.

It is appreciated that hybrid dosing regimes of an inven-
tive composition are also operative herein and include
multiple doses prior to retroviral exposure with multiple
doses not being administered for a duration or with sufficient
periodicity to arise to the level of a routine prophylactic
regime:.

The at least-one nucleoside reverse transcriptase inhibitor
has the attribute of interfering with in vivo viral replication.
An NRTI operative in -an inventive prophylactic process
includes emtricitabine, lamivudine, zalcitabine, zidovudine,
azidothymidine, didanosine, stavudine, abacavir; with the
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aforementioned specific NRTIs intended to include pharma-
ceutically acceptable salts, esters, ester salts, nitrile-oxides,
and prodrugs of any of the active ‘agents.

An at least-one nucleotide reverse transcriptase inhibitor
(NRTI) -present in.an inventive composition to-protect a
primate-from developing a self-replicating retroviral infec-
tion illustratively includes tenofovir; adefovir; 2';3'-dideoxy-
3'-fluoroadenisine; 2 3'-dideoxy-3'-fluoroguanasine;
3'deoxy-3'-fluoro-5-0-[2-(L-valyloxy)-propionyl]guanosine
with the aforementioned specific NtRTIs intended to include
pharmaceutically acceptable salts, esters, ester salts, nitrile
oxides, and prodrugs of any of the active agents.

Optionally, an inventive composition also includes within
an inventive combination other antiretrovirals such 4s non-
nucleoside reverse transcriptase:inhibitors, protease inhibi-
tors, fusion inhibitors, and combinations thereof. Represen-
tative non-nucleoside reverse transcriptase inhibitors
operative herein illustratively include delavirdine, efavirenz,
nevirapine, and other-diarylpyrimidine (DAPY) derivatives.
Representative protease inhibitors operative herein illustra-
tively include amprenavir, tipranavir, indinavir, saquinavir,
lopinavir, ritonavir; fosamprenavir caleinm, ritonavir, ataza-
navir sulfate nelfinavir mesylate, and combinations thereof.
An entry inlibitor operative lierein as an optional active
ingredient in an inventive composition illustratively
includes enfuvirtide; Schering C. (Schering Plough), S-1360
(Shionogi), and BMS806 (Bristol Myers Squibb).

The dose of individual active components of an inventive
prophylactic composition is administered to create a thera-
peutic concentration of the active composition at the situs of
retrovirus initial founder cell population infection prior to
viral exposure:. It is appreciated that establishing a thera-
peutic concentration at the time of viral replication for a
givent NRTI, NtRTI or optional additional active agent in the
target cells, includes factors forthe therapeutic ageit such as
the route of administration, pharmacekinetics, absorption
rate based on administration route, effects of food on oral
absorption, in vivo distribution, metabolic pathways; elimi-
nation route, race, gender, and age of the subject, single-dose
incident side effects, long term administration side effects,
and synergistic effects with co-administered active agents.
Information related to these factors considered in dosing are
available from the United States Food and Drug Adminis-
tration. (http:/www.fda.gov/oashi/aids/virals.html) Prefer-
ably, NRTI and NtRTI prophylactic dosing according to the
present invention uses as a starting point the ‘maximal
recommended tolerated dosing levels for the given active
agent combination associated with HAART treatment pro-
tocols.

An inventive kit is provided that includes a 2-dose pack-
age of oral doses, such as tablets. In.an exemplary embodi-
ment of FDA approved NRTI and NtRTIs, each dose con-
tains between 100 .and 2500 milligrams (mg) of
emtricitabine and between 100 and 2500 mg of TDF along
with instructions to. ingest the first ‘dose approximately 1 to
8 hours prior to potential retroviral exposure and preferably
about 2 hours there before, :and a second dosage to be
ingested 20 to 48 hours after potential retroviral exposure,
preferably at about 22 hours thereafter. For an adult human,
preferably each of the doses includes 200 mg of emtricit-
abine and 300 mg TDF. A non-human primate dose accord-
ing to the present invention is typically higher on a mg per
kg animal body weight basis by a factor typically ranging
from 2 to 10. Additional NRTIs, NtRTIs, NNRTIs, protease
inhibitors or entry inhibitors ‘are optionally provided in
concert with. either or both of these doses. The: kit also
includes instructions as to the timing of doses, contraindi-
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cations; modifications associated with food ingestion; and
additional behaviors that the recipient (synonymously
described herein as a human primate host) can undertake to
reduce the risk of retrovirus exposure and-initial infection. It
is:also appreciated that a carrier illustratively including a gel,
jelly, cream, ointment, film, sponge, foam, suppository,
vaginal ring or other delivery device is provided containing
an NRTTsuch as emtricitabine, alone or in combination with
an NtRTI such as tenofovir or TDFE. The carrier 13 readily
applied to mucosal tissue likely to be exposed to viral
transmission as an added level of protection in concert with
the oral doses.

Aninventive kit is also provided that includes at least-one
NRTT and at lTeast one NtRTI compounded as a gel, jelly,
cream; ointment, film; sponge, foam; suppesitory, or applied
to a vaginal ring or other like antiviral barrier. To prepare
such a pharmaceutical compounded form, an effective
amount of each of the active agents inclusive of at least one
NRTI and NRTI is combined in admixture with the phar-
maceutically acceptable carrier orapplied to a surface of the
barrier. It i1s appreciated that the residence time of such a
pharmaceutical composition s maintained at the site -of
administration through the inclusion of an optional bioad-
hesive that provides adhesion to mucosal tissue or the
dermis. An inventive composition compounded for applica-
tion to the dermis or mucosal tissue is provided along with
instructions as to the timing of doses, contraindications,
modifications associated with food ingestion, and additional
behaviors that the person (synonymously deseribed herein as
a human primate host) can undertake to reduce the risk of
retrovirus- exposure and initial infection. Optionally, a kit
containing an oral dosage is combined with a composition
compounded for application to the dermis, rectal mucosa-or
vaginal mucosa so as to assure a therapeutically effective
combination of NRTI and NtRTT at the mucosal point of
retroviral entry associated with sexual exposure, as well as
a therapeutically effective serum circulating -quantity of
prophylactic antiretrovirals.

The present invention is further detailed with respect to
the following non-limiting examples. These examples are
intended to provide exemplary specific embodiments of the
present invention and are not:intended to limit the scope of
the appended claims,

EXAMPLES
Example 1—Antiretroviral Drugs and Doses

A dose of 22 mg/kg of tenofovir diseproxil fumarate
(TDF) is given orally and 20 mg/kg of emtricitabine (FTC)
given orally or subcutaneously to ene group of adult male
rhesus macaques. The 22 mg/kg TDF dose resulted in an
area-under the plasma concentration-time cuive overa 24 h
interval (AUC) of 4.49 pgxhr/ml which was similar to the
value of 5.02 ngxhr/ml ebserved in human receiving 300 mg
of TDF. The dose of 20 mg/kg of FTC resulted in an. AUC
value (11 pgxhr/ml), also similarfo that'observed in humans
receiving 200 mg of FTC orally (10.0+3.12 pgxhr/ml)®.
Subcutaneous administration of FTC results in plasma FTC
levels comparable to those:achieved during oral administra-
tion, indicating a high FTC absorption in rhesus macaques.

Oral administration of FTC and TDF to macaques is by
mixing the drug powders with peanut butter or fruit.
Macaques are obsetved to ensure ingestion.

Example 2-—Virus Inoculations

A chimeric envelope SHIV g, 4,05 180late is used to inocu-
late the macaques. SHIV ¢140p5 18 @ construct that contains
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the tat; rev, and env coding regions of HIV-1 ., in a
background of SIVmac239. This isolate was obtained from
the National Institutes of Health (NIH) AIDS Research and
Reference Reagent Program.”® Virus exposures -are pet-
formed 2 hours after drug treatment, and involved non-
traumatic inoculation of 1 mL of SHIV gz 4255 (10 TCID50
or 7.5x10°% viral RNA copies) into the rectal vault via a
sterile gastric feeding tube.” Anesthetized macaques
remained recumbent for at least 15 miin after each intra-
rectal inoculation.

Example 3—SHIV Viral Load Assay

Plasma RNA is quantified using a real-time PCR assay as
previously described.® This assay has.a sensitivity of detec-
tion of 50 RNA copies/ml or 10 copies of a pVpl plasmid
carrying the SIVmac239 RT gene. HIV-1 RNA is extracted
from 1 mI. of plasma using the NucliSens extraction method
(bioMérieux). A known amount of virus particles (3x10°)
from an HIV-1 CM240 virus stock is added to each sample
prior to extraction to control for the efficiency of extraction.
Reverse transcription is performed using 10 microliters (ul)
of extracted RNA and the 2-step TagMan Gold reverse-
transcriptase (RT)-PCR kit (Applied Biosystems) according
to the manufacturer’s instructions. PCR reactions are per-
formed as described using an ABI 7000 Gene Detection
System (Applied Biosystems). Virus loads are calculated
from a standard .curve generated with known amount of
virus particles. All primers and probes used for SIVmac239
and HIV-1 CM240 have been reported elsewhere.” HIV-1
CM240 is obtained from the National Institutes of Health
(NIH) AIDS: Research.-and Reference Reagent Program.

Example 4—Detection of Genotypic Resistance to
FTC and Tenofovir

Emergence of FTC and tenofovir resistance is monitored
by sequence analysis of SIV RT (551 bp; amino acids 52 to
234y and by ‘a more sensitive allele-specific real-time PCR
method for the K65R and M184V mutations. Sequence
analysis was done from plasma viruses using ant RT-PCR
procedure as previously described.® The Vector NTI pro-
gram (Version 7, 2001) is used to analyze the data and to
determine deduced amino-acid sequences. Detection of low
frequency of K65R and M184V mutants in plasma by
real-time PCR is-performed as previously described.'® These
assays have a detection limit of 0.4% of K65R and 0.6% of
M184V cloned sequences in a background of wild type
plasmid.

Example 5—Virus-Specific Antibody Responses

Virus-specific serologic responses (IgG and IgM) are
measured using a synthetic-peptide EIA (Genetic Systems
HIV-1/HIV-2) assay.

Example 6—Statistical Methods

The exact log-rank testiis used for a-discrete-time survival
analysis of the treatment and control groups, with use of the
number of inoculations as the time variable. The Cox
proportional hazards model is used to estimate the relative
hazard ratio (HR). Percent protection is-calculated from the
HR value using the formula: (1-1/HR)x100. All statistical
analyses for calculation of the efficacy of the different

APPX02038

US_00001770



JTX 3.012

Case: 24-2069

Document: 13

Page: 182  Filed: 12/12/2024

US 9,937,191 B2

9

interventions are performed using' SAS software (version
9.1; SAS Institute) and StatXact software (version 6.3;
Cytel).

Example 7—Routine Desing Experimental Design

Macaques are exposed rectally once weekly for up to 14
weeks to SHIV162p3 which contains an RS tropic HIV-1
envelope that resembles naturally transmitted viruses. The
SHIV162p3 challenge dose is 10 TCID50 or 7.6x10° RNA
copies which is similar to HIV-1 RNA levels in semen
during acute infection in humans.'' Virus exposures are
terminated when a macaque became infected. FIG. 1 shows
the study design and the interventions evaluated in each
group of macaques. Three prophylactic drug treatments -of
increasing drug potericy are each given once daily to a group
of six imacaques. Animals i Group 1 were treated subcu-
taneously with 20-mg/kg of FTC alone. Animals in Group 2
received orally a combination of FTC (20 mg/kg) and TDF
(22 mg/kg). Animals in Group 3 had the most protective
treatment with subcutaneous 20 mg/kg of FTC and a 22
mg/kg of tenofovir (PMPA). The rate of infection in each
group is compared with that seen in 18 untreated control
macaques (9 real time and 9 historical controls).

All treated macaques received the corresponding drugs 7
to 9 days prior to the first virus inoculation to achieve
steady-state plasma levels. Treated animals that remained
uninfected during the 14 challenges received 28 days of
post-exposure prophylaxis after the last challenge. Protec-
tion was defined as absence of persistent viremia and
seroconversion. Treated animals that became infected con-
tinued treatment for an average of 21 weeks (range=13 to
29) to monitor for -plasma viremia -and drug resistance
development.

Example 8—Survival Curves

FIG. 2 shows the survival curves observed for each: group
of animals per Example 7. Data with TDF (20 mg/kg) is also
provided for comparison. Untreated macaques are infected
after a median of 2 rectal exposures (mean=4). The majority
of the animals (13/18 or 72%) are infected during the first 4
challenges (median=2); 4 (22%) are infected between expo-
sures 8 and 14 (mean=10), and only 1 (6%) remained
uninfected after 14 exposures. The median 2 exposures for
infection in controls suggests that an animal receiving
prophylactic treatment and remaining uninfected- after 14
virus. challenges would have been protected against a
median.of 7 rounds of transmissions. Treatments of Groups
1-3 are all protective to-a degree with a clear dose-response
relationship being observed. All 6 macaques in Group 3 that
received the most potent inventive composition remained
uninfected demonstrating that full protection against
repeated challenges is possible. Of the 6 macaques in Group
2, 4 were protected and only 2 (animal referenice numbers
Al-54 and AG-81) became infected at exposures 9 and 12.
Compared to controls, infection in this group is reduced by
7.8-fold {(Cox proportional hazard ratio [HR]=7.8,
p=0.0075). Infection in both animals is significantly delayed
compared to the untreated controls (p=0.0004). These 2
macaques became seropositive 2 ‘weeks after the first detect-
able viral RNA in plasma and both were proviral DNA
positive at weeks 10 and 12, respectively. Of the 6 macaques
in Group 1 receiving FTC only, 2 remained protected after
14 exposures and 4 had the first detectable viral RNA at
exposures 5 (AG-80), 10 (AG-46), 12 {AH-04), and 13
(AG-07), respectively. Survival analysis showed a statisti-
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cally -significant difference from untreated controls
(p=0.004). Compared to controls, infection is reduced 3.8-
fold macaques (Cox proportional hazard ratio [HR]=3.8,
p=0.021). Infection in these 4 animals is also confirmed by
PCR amplification of ‘proviral DNA from PBMCs and by
serology; antibody responses are detectable 3, 1, 2, and 6
weeks after the first detectable RNA, respectively. FIG. 2
also shows that the protection achieved with FTC alone was
higher than that previously seen it 4 animals receiving
TDF,” consistent with the slightly higher potency of FTC,
although the -difference was mnot statistically significant

(p=0.5).

Example 9—Prophylactic Breakthrough Infections
and Drug Resistance Emergence

Since the dynamics of breakthrough infections that .occur
during inventive prophylaxis and drug resistance emergence
are unknown, the 6 infected animals from Groups 1 and 2 are
followed under continued drug treatment. FIG. 3 compares
the virus load kinetics in the 6 breakthrough infections with
those in 12 untreated macaques that had sufficient follow-up
samples. The mean peak viremia in the 6 treated macaques
was-4.9+0.5 log,, RNA copies/ml, 2.0 log;, lower than in
untreated -controls (6:9+0.3 log,, RNA). FIG: 3 also shows
that such differences in viremia were maintained up to week
11 as indicated by similar rate of virus load decline seen in
the two groups of animals (-0.23+0.02 log, /week in treated
vs. —=0.29+0.02 log,,/week in untreated controls). The indi-
vidual virus load kinetics in the 6 breakthrough infections
are shown in FIG. 4. Three FTC (AG-80, AH-04, and
AG-07) and one of the FIC/TDF (AG-81) failures had
undetectable virus loads 3, 4, 7, and 11 weeks after the peak
in viremia, respectively; viremia in these animals remained
consistently low -or undetectable for up to 20 weeks. In
contrast, all 12 untreated macaques had detectable virus
loads during a median follow-up period of 7 weeks
(range=5-36 weeks). The arrow in FIG. 4 denotes the first
detectable antibody response. Grey' circles indicate detect-
able M184V/I mutation; wild type sequences are shown in
black full ¢ircles. Open-circles are provided for data points
not genotyped.

Drug resistance testing showed that wild type virus ini-
tiated all 6 breakthrough infections in Groups 1 and 2
reflecting residual virus replication in. target cells not pro-
tected by drugs (FIG. 4). Four animals had no evidence of
drug resistance despite extended treatment (median=23
weeks). Only 2 animals had detectable M184V (AG-46,
FTC-treated) or M1841 (Al-54 FTC/TDF-treated) mutations
associated with. FTC resistance at week 4 and 10, respec-
tively. The tenofovir-associated K65R mutation is not
detected in the 2 Group 2 animals receiving FTC/TDF. F1G.
4 also shows that the 2 macaques that selected M184V/I had
the highest peak viremias. Without intending to be bound to
a particular theory, it is hypothesized that more virus repli-
cation in these animals may have facilitated drug resistance
selection. Reductions in acute viremia are proposed to
contribute at a population level to a decrease in virus
transmissibility.

Example 10—Single Dosing

The process of Example 7 is repeated in Group 3 with
drugs only being administered 2 hours prior to and 22 hours
subsequent to -each inoculation. The resultant survival
curves are comparable to those detailed in Example 8.
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Example 11—Single Dosing with Suppository

A group of 6 macaques received the drug treatment of
Group 3 per Example 7 in the form of a-gel inserted rectally
containing 300 mg of tenofovir and 300 mg lamuvidine
(3-TC) 1 hour before viral inoculation with observation to
assure that the suppository is not voided. The gel is formed
by compounding tenofovir and 3-TC in 2% by weight
hydroxyethyl cellulose (HEC)-based gel in both a vaginal
formulation (pH 4.5) and rectal formulation (pH 6.5) con-
taining (w/v) 3% tenofovir, and 3% 3-TC. The gels are stable
at room temperature for at least five-months with no loss int
activity; and gels retained full activity at both pH 4.5 and pH
6.5 at levels equivalent to those observed for tenofovir and
3-TC preparations in water. Using an MT4/MTT phenotypic
assay, all gels were tested for activity against wild-type
HIV=lyp,, and résistant HIV-1 viruses containing the
K65R or M184V mutations. No significant cytotoxicity is
seen in the cervical explant model.

Viral protection of the macaques is maintained throughout
the study.
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Patent documents and publications mentioned in the
specification are indicative of the levels of those skilled in
the art to which the invention pertains. These documents and
publications are incorporated herein by reference to ‘the
same extent as if each individual document or publication
was specifically and individually incorporated herein by
reference.

The foregoing description is illustrative of particular
embodiments of the invention, but is not meant to be a
limitation upon the practice thereof. The following claims,
including all equivalents thereof, are intended to define the
scope of the invention:

The invention claimed is:

1. A process of protecting a primate host from a self-
replicating infection by an immunodeficiency retrovirus
comprising:

(a) selecting a primate host not infected with the immu-

nodeficiency retrovirus, and

(b) administering directly to an uninfected primate host a

combination comprising:

1. a pharmaceutically effective amount of emtricitabine;
and

ii. a pharmaceutically effective amount of tenofovir or
tenofovir disoproxil fumarate,

wherein the combination is administered orally in tablet

form prior to the -exposure of the primate host to the
immunodeficiency retrovirus,

thereby protecting the primate host from: infection with

the immunodeficiency retrovirus.

2. The process of claim 1, wherein selecting a primate
host comprises selecting an adult human not infected with
the immunodeficiency retrovirus.

3. The process of claim 2, wherein the adult human is a
male.

4. The process.of claim 2, wherein the pharmaceutically
effective amount of emtricitabine and the pharmaceutically
effective amount of tenofovir -or the tenotfovir disoproxil
fumarate, are administered directly to the human in a com-
bined single tablet.

5. The process of claim 2, wherein the immunodeficiency
retrovirus is a human immunodeficiency virus.

6. The process of ¢claim 5, wherein a hunians immuno-
deficiency virus (HIV) 1s HIV-1.

7. The process of claim 1, wherein the combination is
administered as preexposure prophylactic treatment prior to
rectal and/or vaginal exposure of the primate host to the
immunodeficiency retrovirus.

8. The process of claim 1, comprising administering 200
milligrams (mg) of emtricitabine to the primate host.
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9. The process of claim 1, wherein the combination is
administered daily for several days, weeks or months.

10. The process of claim 9, wherein the combination is
administered daily for several days, weeks or months both
before: and after an exposure of the primate host to the
immunodeficiency retrovirus.

11. The process of claim 1, wherein administration of the
combination results in an absence of persistent viremia and
seroconversion of the primate host.

12. The process of claim 4, wherein the tablet comprises
200 milligrams of emtricitabine and 300 mg of tenofovir
disproxil fumarate.

13. A process for inhibiting establishment of ‘a human
immunodeficiency virus self-replicating inifection of humar
immunodeficiency virus infection in a human, comprising:

(a) selecting an uninfected human that dees not have the

self-replicating infection; and

(b).administering to the uninfected human a combination

comprising:

1.-a pharmaceutically eflective:amount of emtricitabine
in a tablet; and

ii.-a pharmaceutically effective amount of tenofovir-or
a tenofovir disoproxil fumerate in a tablet;

thereby inhibiting the establishment of the self-replicating
infection. with the immunodeficiency virus in the
human, wherein the combination is administered prior

20

25

14

to a potential exposure of the human to the human
immunodeficiency retrovirus.

14. The process of claim 13, wherein the combination is
conipounded into a single tablet.

15. The process of claim 13, wherein an inhibition of
infection in the host is-determined by :an absence of persis-
tent viremia and seroconversion in the human following ‘the
exposure to the immunodeficiency retrovirus.

16. The process of claini 13, wherein the potential expo-
sure to the human immunodeficiency retrovirus comprises
sexual intercourse, medical worker skin puncture inocula-
tion, hypedermic needle sharing, or blood transfusion.

17. The process of claim 13, wherein:

(i) the pharmaceutically effective amount of emtricit-

abine; and

(ii) the pharmaceutically effective amount of tenofovir or

tenofovir disoproxil fumarate; are formulated in a
single tablet.

18. The process of claim 17, wherein the tablet comprises
200 milligrams of emtricitabine and 300 mg. of tenofovir
disproxil fumarate.

19. The process of claim 17, wherein the tablet is admin-
istered daily for several days, weeks or months both before
and after an exposure of the primate host to the immiuno-
deficiency retrovirus.
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1
INHIBRITION OF HIV INFECTION THROUGH
CHEMOPROPHYLAXIS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This is o continuation of TLS. patent application Ser. No.
15/406.344. filed on Jan. 13. 2017, which is a continvation
[LS. patent application Ser. No. 14679887, filed on Apr. 6,
2015, issued as US. Pat. No. 9,579,333, which is a con-
tinuation of U8, putent application Ser. No. 11/669.547,
filed on Jan. 31, 2007, issued as LS. Pat. No. 9.044.509,
which m turn claims the benetit of’ ULS. provisional appli-
cation 60/764811, filed on Feb. 3, 2006, All of the prior
applications are incorporated herein by relerence in their
cntirety.

GOVERNMENT INTEREST

The mvention deseribed herein may be manulactured,
used, and Ticensed by or for the United States Government.

FIELD OF THLE INVENTION

The present invention in general relates o a process for
inhibiting initial infection by a retrovirus such as human
immunodeliciency virus (H1IVY and in particular o a com-
bingtion of & nucleoside reverse transeriptase inhibitor
(NRIT) and a nucleotide reverse transcriptase inhibitor
(NIRTD) capable ol preventing scli-replicating retroviral
infection. even in response to multiple virdd challenges.

BACKGROUND OF THE INVENTION

Despite the fact that signiflcant progress has been made 33

slowing the advancement of the symptoms of Al asso-
ciited with TTTV infection. in the absence ol an eflective

vaceine, [TV continues 1o spread globally. The spread of

HIV persists in part because an inlected individual remains
a potential source ol injection. Tt is clear that current
treatment of monitaring viral tier and in response o a titer
exceeding  preselected threshold commencing treatment
with highly active amiretroviral therapy (HAART) has not
prevented new inlections.

An auractive method of controlling (he spread of IV
would be w provide an individoal exposed o a potential
sotree of HIV with a pre-exposure prophylactic treutment.
As [IIV and. in particular LIV-1. often begins with a
comparatively small population of retroviral particles being
transmitted 10 a new host and within a few days self-
replicating into a retroviral titer detectable in host blood
serum. 1 the establishment of a retroviral could be blocked
before the [V burden expands into o sell-propagating
infection, an individual could avoid contraction ol HIV.

Previous attempts at pre-exposure prophylaxis have met
with limited success. Prophyluctic activity has been dem-
onstrated with the NIRTT. tenofovir in monkey models
challenged with simian immunodeficiency virus (SIV).43
Untortumately. oral daily dosing and pre-exposure prophy-
laxis with tenolovir at a dose equivalent w that used in
humans proved to only be partially protective against rectal
SIHIV transmission.®

ITAART therapy involves the administration of a combi-
nation including at least three active compounds classified
by the mode of operation as an NRTT, an NtR'TTs. a non-
nucleoside reverse transcriptase inhibitors (NNRTTs). pro-
tease inhibitor. and an entry imhibitor, While HAARD is

JTX 4.008
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40
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2

effeetive in lowering retroviral titer in a host. concerns
rerman as W the dong term toxicity and the retained potential
to infeet others. Tt is also unknown if initiating HAART
therapy in a pre-exposure prophylactic regimen would be
cllicacious. As a result, society remains devoid of a pre-
exposure prophylactic regimen to prevent an individual from
developing self-propagating retrovirus infection subsequent
1o initial exposure.

Thus, there exists o need lor a chemoprophylactic com-
position and dosing regimen effective in blocking early stage
infection by retrovirus in o host founder cell population.
There also exists a need Tor 4 chemoprophylactic composi-
tion formulated with a vehicle amenable 1o user compliance.

SUMMARY O THI: INVENTION

A process is provided for protecting a primate host irom
o sell-replicating indection by an immunodeliciency retro-
virus. Protection is achieved by administering to the primate
hast & combmation of a pharmaceutically cttective amount
of a nucleoside reverse transeriptase inhibitor and a phar-
maceutically effective amount of"a nueleotide reverse tran-
scriptase inhibitor prior to exposure to the immunodefi-
ciency retrovirus. The administration is cllective if provided
in a single dose prior to the exposure. A regime of multiple
temporally spaced doses prior W retroviral exposure is also
ellective in providing protection against an immunodefi-
ciency retrovirus becoming self-replicating after inlecting a
primate host. A process lor controlling retrovirus iransmis-
sionn within a population includes the administration to a
subpopulation at high risk for contracting an immunodefi-
cieney retroviral inlection a combination of’ o pharmaceuti-
sally ellective nucleoside reverse transeriptase inhibitor und
a pharmaccutically effective amount of a nucleotide reverse
transcriptase inhibitor prior to exposure t© a source of
immunodeliciency retrovirus so as o preclude the immu-
nadeficieney retrovirus from becoming sell-replicating m a
member of the subpopulation.

A Kt is also provided that includes at Ieast one combi-
nation dose of o phurmaceutically cllective amount ol a
nucleoside reverse transeriplase inhibitor and a phammaceu-
tically effective amount of a nuclentide reverse transcriptase
inhibitor sullicient to protect a primate host [rom developing
w self-replicating retroviral inlection along with instructions
for the administration of the at least one dose one prior
and optionally one additional dose subsequent 10 a potential
exposure o an immunodeliciency retrovirns along with
dosing madilications associated with subjeet characteristics
and behaviors o turther reduce the risk of contracting a
self-replicating inununodeficiency retrovirus inlection,

BRIEF DESCRIPTION OF THIE DRAWINGS

FIG, 1 is a schematic depicting one study of the present
invention for 4 groups ol macaques in which all treated
macaques received known antirctroviral medications 7 0 9
days priar ta the first virus inoculation and continuing
throughout the study with treated animals that remained
uninfected throughout the 14 viral challenges recelving 28
additional days of post-exposure prophylacties.

FIG. 2 is a survival curve graph for macaque Groups 1-4
per FIG. 1. as well as for animals receiving only tenolovir
disoproxil fumarate (11IF).

FIC. 3 is a araph depicting a plot of viremia as a function
of time for untreated controls (1) and breaktlirough infec-
tions (@) where cuch point represents o meant viremia
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3
observed. 0 time indicates peak plasma virs load observed
in a given animal where the arrow bars denote standard error
of the mean (SEM).

FIG. 4 depiets plots ol infection dynamics as a function of

time during the study per F1G. 1 with plots lor animals coded
as AG-80, AG-46, AII-04 and AG-07 corresponding 1o
emiricitabine (FTC) reatment alone. or FTC plus TDF
treatment {Al-34 and AG-81). The arrow ndicates the first
detectable antibody response. Grey circles indicute deteet-
able MI84V/] mutation: wild type sequences are shown in
as black full circles. Open circles indicate the time points
where no genotype was undertaken

DETTATLED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The present invention has utility in protecting @ priniie
hest frem sell-propugiting immunodeliciency virus inlee-
tion. The vse of a combination of antiretroviral agents as a
prophylactic dostng regime 1 also provided for the manu-
tacture of a medicament is provided for protection against a
human immunodeficiency virus infection developing to a
level of self-replicating infection. Retroviral transmission
through most routes entails a new primate host receiving a
small number of viral particles. Common routes ol retrovi-
rus trapsmission illustratively include sexual intercourse,
medical worker skin puncture inoculation.  hypodermic
needle sharing, blood transfnsions, birth canal exposure,
breasticeding. and transplacental contact between individu-
als. Through the administration ol at least one nucleoside
reverse transcriplase imhibitor (NRTT) and at least one
nucleatide reverse transcriptase inhibitor (NIRT) prior (o a
retrovirus exposure protection is provided against develop-
ment of i self-replicating retroviral infection. As the alore-
mentioned exposure routes are characterized by a small
number of retrovirus particles being trunsterred 10 the new
primate host. this initial phase of inlecion represents a
window of opportunity to protect a host from inlection. The
inventive chemoprophylactic trcatment is provided through
a dosing regimen. A dosing regimen according to the present
invention that provides retroviral protection w a host pr-
mate includes at least one single dose administered prior 10
initial retroviral exposure. An inventive dosing regimen also
includes a course of multiple doses adnunistered in advance
of exposure 10 maintain a therapeutic level of NRTT and
NiRTT agents in the primate host. The timing of the at least
one dose prior to retroviral exposure is dictated by the
pharmacokinetics of the NRTI and N(RTI cowponents 1o

assure the presence of a therapeutically effective amount of

lnventive composition for at least 20 hours subsequent to the
exposure to the communicated small retroviral particle
population. Multiple doses are administered according (o the
present invention at regular time intervals and amounts such

as lor example like lormulaled daily doses Lor a perivd ol

several days, weeks, or months, or are administered in
advance ol a likely exposure as a cluster of doses. with the
amotunt of NIUTT and NiR'TT components in each dose being
independent ef the of amount of NRTI and NtRTT in other
doses within the cluster. While muost oral. topical. and
parenteral existing versions of NRTIs and NiRTTs are fully
absorbed and therapeutically active within | to 8 hours. it is
appreciated that subcutaneous implants and long acting
timed release ormulations allow for a single dose to sustain
therapeutically effective amounts of an inventive prophy-
lactic composition tor several davs. weeks. or even months.
Representative  of

sustained  release  compositions  and
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implants are provided in the VLS. Par. Nos. 4.122.129:
4.927.687: 4.996,047: 5.169.642: und 5,656,296,

The combination of NRTT and NtRTT compounds adminis-
tered prophy lactically according 1o the present invention are
shown 1o provide a dose-dependent inhibition of TV seli-
rephicating mlection and a therapeuticully ellective dosing
primate host protection against self-replicating IV infec-
tion is provided, even in response o multiple wiral chal-
lenges. While the present invention is Jargely detailed with
respect Lo TTIV-1 as 2 prototypical infectious and pathogenic
retrovirus. 10 1s appreciated that other retroviruses owing o
reliance on reverse transcription tor replication are also
protected aguinst in o primate host according W the present
invention.

As used herein. “protection™ as used in the context of a
host primate response to an immunadeficiency virus chal-
lenge is delined by the host prinmate being serologicully
negative and negative in response o a polymerase chain
reachion (PCR) testing for viral genome.

As used herein. the term “retrovirus™ 1s inclusive of any
virus that utilizes reverse transeriptase in the viral replica-
tion eycele and therefore is susceptible o the antiviral activity
of nucleoside or nucleotide analogs specifically inclusive of
LIV (LUV-1 and TIIV-2). LETLN-10 FTITAN-20 FTITNAAR.
ITTTNY-4. and SIV. Also encompassed are viruses such as
HBV that although not techmically classified as retroviruses
nonetheless utilize a reverse transcriptase and are therefore
suseeptible o the antiviral activity of nucleoside andior
nucleotide analogs.

As used herein a “primate host™ is defined to include a
monkey. baboon. chimpanzee, gorilla. and a human, Non-
human primates are appreciated to themselves be susceptible
o infection by refroviruses and in particular immunodefi-
cieney viruses und represent well-established animal models
ats 0 humean response with an appreciation that physiological
difterences often require different doses in milligrams per
kilogram lor a nonhuman pomate animal model relatve 1o
a human.

‘The compositions of the present invention include admin-
istration in combination of an NRTT and N(R'TT and are
readily compounded by phanmaceutical compuosition with
conventiona]l  pharmaceutically  acceptuble  carriers  or
diluents. Additionally, pharmaceutically aceeptable deriva-
tives and prodrugs of active NRTTs and NIRT'Ls operative in
the present invention include salts such as alkuli metal salts:
esters such as acctate. butyrate. octinoate, palmitate, chlo-
robenzoutes. benzoates. C-C, benzoates. suecinates. and
mesylate: salts of such esters: and nitrile oxides. 1t is
appreciated that other analogs ol phanmuceutically active
NRTTs or NiRTIs that provide within a primate host an
active antiviral metabolite residue are also suitable as part of
an inventive composition. A pharmaceutically aceeptable
sarrier or diluent includes agents that are compatible with
other ingredients of a dosage and not injurious to a primate
host, The identity and process for compounding a combi-
nation of at Jeast one NRTT and at least one NORTT inwo a
dosage form suitable tor delivery by & route with adminis-
tration by oral. rectal, topical. vaginal or parenteral routes of’
administration are provided in Remington’s Science and
Practice of Pharmacology. 20™ Edition. Chapters 37-47.
pages 681-929. where parenteral injection includes subcu-
taneous. intramuscular. intravenous, and intradermal injec-
tion.

As used herein the term “prodeug” is defined w include 4
compound that when administered to a primate host gener-
ates an active NRTT or MIRTT as a result ol spomtaneous
reaction under physiological conditions. enzymatic cataly-
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sis. metabolic elearance, or cambinations thereat. An exem-
plary NtRTT prodrug currently FIDA approved for HAART
use is tenofovir disoproxil fumarate (1) and s detailed in
LS. Pat. No. 5,933,946,

The present invention provides an altemative o conven-
tonal retroviral therapy using ITAART. in response to self-
propugating TITV infection by protecting o primute host
against the establishment of self-replicating retroviral inlec-
tion that provides an indication tor such therapy. Through
prophylactic prior dosing with an inventive combination

including at least one NRTT and one NtR'TLL replication of

the comparatively low number of viral particles received by
a host primate is prevented.

To achicve protection against a primate host developing a
retroviral self-replicating infection. at least one dosage ol an
NRTI and NIRTT s administered to the primalte host prior to
exposnre 1o the retrovirus. Preferably. the at least one NRTT
and at least one NIRTT are administered concurrently. More
preterubly. the combinamion of reverse trianseriptase inhibi-
tors is compounded into a single formulation.

The process of the present invention demonstrates pro-
tection against retroviral selt-replicating infection through
administration ol even a single dosage adminisiered prior o

the retroviral exposure. Owing to the known pK rales ol 2

specific NRT s and N(RTls. a single dosage is administered
to assure 2 therapentically eflective amount of NRIT and
NIRTI persist in the primate host for a time: ol more than 12
hours atter viral challenge. With conventional NRTT and
NIRTT formulations. currently approved tor HAARTL pret-
entbly an inventive dose is adininistered within 12 hours
prior W retroviral exposure and still more preferably often

within 2 hours prior o refroviral exposure, ‘The practice of

the mventive process invoelving the administration of a
single dosage in the hours proceceding a likely retroviral
expasure is particularly advantageous in assuring compliant
dosing i @ human and also avoids side ellects associaed
with a regular dosing regime and is particularly well suited
for a human engaging m a sporadic behavior likely o bring
the person into retroviral exposure. Preferably. an additonal
dose or doses of a combination of al keast one NRTT and
least one NIRTIs is provided subsequent to the retrovirl
exposure event to assure adequate antiviral reverse tran-
scriptase inhibitor concentration during and immediately
subsequent to retroviral infection of the host founder cell
populiation so as o preclude retroviral self-replication 1o
assure NRTT and MIRTT incorporation into u replicating
virus genome. Preferably, a dose of an inventive composi-
tion taken aller retrovicl exposure is administered within 24
hours subsequent to the exposure. and more preferably
within 12 hours subsequent to the exposure.

Alternatively. an individual routinely subjected to retro-

viral exposure can be protected against the development of

a self-replicating retroviral infection through administration
of regular prophylactic doses of an inventive combination,
As o result, an epidemiological advantage exists in control-
ling the outbreak and spread of a retrovirus within a popu-
latian s provided through offering routine doses of an
inventive composition prophylactically 10 high-risk persons
such as sex workers and a short course prophylactic inven-
tive compaosition to uninfected sex trade clientele.

[t is appreciated that hybrid dosing regimes of an inven-
tive composition are also operative herein and include
imultiple doses prior o retroviral exposure with multiple
doses not being administered tor a duration or with suflicient
periodicity to arise 10 the level of a routine prophylactic
reglme.
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‘The at least one nueleoside reverse transeriptase inhibitor
has the attribute ol interlering with in vivo viral replication.
An NRIT operative in an inventive prophylactic process
includes emtricitabine. lamivudine. zalcitabine. vidovudine.
avidothymidine. didanosine. stavudine, abacavir: with the
wlorementioned specific NRTTs intended (o include pharma-
cewtically acceplable salts. esters. ester salts, nitrile oxides.
and prodrugs ot any of the active agents.

An at least one nucleotide reverse transcriptase inhibitor
(NRTI) present in an inventive composition W protect a
primate from developing a self=replicating retroviral infec-
tion illustratively includes tenotovir. adetovir: 2'.3"-dideoxy -
A-fluoroadentsine:; 2' 3-dideoxy-3¥-tluoroguanasine:
Sideoxy-¥-fluoro-5-0-[2-(L-valvloxy )-propiony g tanosine
with the aforementioned specific NtR'Tls intended o include
pharmaceutically acceptable salts, esters. ester salts. nitrile
oxides, and prodrugs of any of the active agents.

Optionally. an inventive compaosition also includes within
an inventive combination other antiretrovirals such as non-
nueleoside reverse trnseriptase inhibitors. protewse inhibi-
tors. fusion inhibiters. and combinations thereof, Represen-
tative  non-nucleoside  reverse  transenplase  inhibitors
operative herein illustratively include delavirdine, etavirenz.
nevirapine. and other dioryIpyrimidine (DAPY) derivatives.
Representative protease inhibitors operative herein illustra-
tively include amprenavir, tipranavir, indinavir, sagninavir.
lopinavir, ritonavir, losamprenavir calciwm, ritonavir, ataza-
navir sallate nelfinavir mesvlate. and combinations thercof
An entry inhibitor operative herein as an optional active
ingredient  in an  inventive composition  illustratively
includes enfuvirtide. Schering € (Schering Plough). S-1360
(Shionogi). and BMSR06 (Bristol Myers Squibb).

The dose oF individual active components of an invenlive
prophylactic composition s administered to create a thera-

peutic concentration of the active composition at the situs of

retrovirus initial feunder cell population infection prior to
viral exposure. It is appreciated that establishing o thera-
peutic concentration at the time of viral replication for o
given NRTL NIRTT or optional additional active agent in the
target eells. includes Factors tor the therapeutic agent such as
the route of administration. pharmacokinetics. absorption
rute based on wdministration route, ellects of food on oral
absorption. in vivo distribution, metabolie pathways. elimi-
nation route. race, gender, and age ol the subject, single dose
incident side effects. long term administration side eflects.
and synergistic effects with co-administered active agents.
Information related to these fuctors considered in dosing are
available from the United States Food and Drug Adminis-
tration (hitp:/www fdagovioushi/aids/virls hunl). Prefer-
ably. NRTT and NIRTI prophylactic dosing according io the
present invention uses as o starting point the maximal
recommended tolerated dosing levels lor the piven active
agent combination associated with TLAART treatment pro-
tocols.

An inventive Kit is provided that includes a 2-dosc pack-
age ol oral doses, such as ablets. In an exemplary embaoli-
ment of FIXA approved NRTT and NIRTTs. cach dose con-
tains  between 100 and 2500 milligrams  (mg)
emiricitabine and between 100 and 2500 mg of TDI along
with instractions to ingest the (irst dose approximately 1 o
8 hours prior to potential retroviral exposure and preferably
about 2 hours there belore. and o second dosage to be
ingested 20 10 48 hours atier potential retroviral exposure.
preterably at about 22 hours thereatter. For an adult human.
preterably each of the doses includes 200 mp of emtricit-
abine and 300 mg TDI. A non-human primate dose accord-
ing (o the present invention 1s (ypically higher on a myg per
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kg animal body weight hasis by a factor typically ranging
from 2 to 10, Additional NRTls. NIRTTs, NNRTIs. protease
inhibitors or entry inhibitors are optionally provided in
concerl with cither or both of these doses, The kit also
includes instructions as to the timing of doses, contramdi-
cations. modilications ussocinted with food ingestion. and
additional  behaviors 1hat the recipient (svnonvimously
described herein as o human primate host) can undertake to
reduce the risk of retravirus exposure snd initial infection. [t
is also appreciated that a carrier illustratively including a gel,
Jelly. cream. omtment. film, sponge. fvanw suppository,
vaginal ring or other delivery device is provided containing
an NRIT sueh as emtricitabine, alone or in combination with
an NIRTT such as tenofovir or TDE The carrier s readily
applied 0 mucosal tissue likely 10 be exposed 1o viral
transmission as an added level of protection in concert with
the oral doses.

An inventive kit is also provided that includes at least one
NRTT and at least one NIRTT compounded as a gel, jelly,
cream. ointment. {ilm. sponge, foam. suppository. or applied
to a vaginal ring or other like antiviral barrier. ‘To prepare
such o pharmaceutical compounded  form. an eflective
amount of cach ol the active agents inclhasive of at leust one
NRTT and NiR'TT is combined in admixture with the phar-
maceutically acceptable carrier or applied to a surlace of the
barrier. T is appreciated that the residence time of such a
pharmaceutical composition is maintiined at the site of
administration (hrough the inclusion of an optional bivad-
hestve that provides adhesion w mucosal tssue or the
dermis. An inventive composition compounded Lor applica-
tion to the dermis or muensal tissue is provided along with
instructions as to the timing of doses. comraindications.
modilications assoctuted with food ingestion. and additional
behaviors that the person (synonymously described herein as
a human primate host) can undertake to reduce the risk of
retrovirus exposure and imtial infection. Optionally, o kit
contaimng an oral dosage 15 combined with a composition
compounded for application to the dermis. rectal mucosa or
vaginal mucosa so as to assure a therapentically eftective
combination of NR1T and NtRTT at the mucesal point of
retroviral entry associated with sexual exposure. as well as
a therapeuntically effective serum circulating gquantity of
prophylactic mntiretrovirals.

The present invention is further detailed with respect to
the following non-limiting examples. These examples are
intended to provide exemplary specific embodiments of the
present invention and are not intended (o limit the scope ol
the appended claims.

EXAMPLES
I'xample 1
Antiretroviral Drugs and Doses

A dose of 22 mp'kg of lenofovir disoproxil fumarate
{(IDF) is given oarally and 20 mg/ky of emtricitabine (17TC)
eiven orally or subcutaneously to one group of adult male
rhesus macaques. The 22 mg'kg 1D dose resulted in an
arca-under the plasma concentration-time curve overa 24 h
interval (AUC) of 4.49 pexhr/ml which was similar to the

alue of 5.02 pexhr/ml observed in human receiving 300 mg
of TDE. The dose of 20 me/ky of FTC resulted in an AUC
value (11 ppxhr/ml). also similar to that observed in humans
receiving 200 mg of FIC orally (10.0£3.12 pexhriml)®.
Subcutancous administration of FTC results in plasma FTC
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levels camparable 1o those achieved during oral administea-
tion, ndicating a high FIC absorption in rhesus macagues.

Oral administration of FTC and TDEF to macaques is by
mixing the drug powders with peanut butier or fiuit,
Macaques are observed to ensure ingestion.

Example 2
Virus Inoculations

A chimerie envelape SHIV ¢ 4205 180late is used to inocu-
late the macaques. SHIY (4 q2x5 18 a construct that containg
the tat rev. and env coding regions ol HIV-1 - 00 in a
hackground of SIVmuc239. This isolate was obtained from
the National Institutes of Health (NI AIDS Research and
Reference Reagent Program.”™ Virus cxposures are per-
formed 2 hours after drug treatment. and involved non-
troumatic moculation of T ml ol SIIV ;. o0 (10 TCIDG,
or 7.5x10% viral RNA copies) into the rectal vault via a
pastric teeding  tube”  Anesthetized  macagues
remined recumbent tor at least 15 min after cach intra-
rectal inoculation.

stenle

Example 3
SHIV Vieal | ond Assay

Plasma RNA is quantified using a real-time PCR assay as
previowsly described.” This assay has a sensitivity of detec-
tion of 50 RNA copies'ml or 10 copies of a pVpl plasmid
carrving the SIVmac239 R gene. HIV-1 RNA is extracted
from I mL of plasma using the NuchSens extraction method
{hioMericux). A known amount of virus particles (3x10%)
from an HIV-1 CM240 vins stock is added to cach sample
prior to extraction o control for the efficiency of extraction,
Reverse transeription is perfonned using 10 microliters (pl)
of extracted RNA and the 2-step TagMaun Gold reverse-
transeriptase (RT) -POR kit (Applicd Biosystems) accord-
ing to the manufacturer’s instructions. PCR reactions are
pertormed as described using an ABI 7000 Gene Detection
System (Applied Biosystems), Virus loads are calculated
from a standard curve generated with known amount of
virus particles. All primers and probes used tor S[Vmac239
and HIV-T CM240 have been reported elsewhere.” T11V-1
CM240 is obtained from the National Institiies of Tlealth
{(NIH) AIDS Research and Relerence Reagent Program.

Fxumple 4

Detection of Genotypic Resistance to FIC and
Tenofovir

Emergence of I'TC and tenolovir resistanee is monitored
by sequence amalysis ol SIV R (551 bp: amino acids 52 10
234 and by a more sensitive allele-specilic real-time PCR
methad for the KG5R and MI84V mutations. Sequence
analysis was done from plasma viruses using an RI-PCR
procedure as previously described.” The Vector NTT pro-
gram (Version 7. 2001} is used o analyvze the data and o
determine deduced amine-acid sequences. Detection of low
frequency of K65R and MIS4V mutants in plasma by
real-time PCR is performed as previously deseribed. ' These
's have a detection limit of 0.4% of K65R and 0.6% of
MI184V cloned sequences in a background of wild iype
plasmid.
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Example 5
Virus-Specific Antibody Responses

Virus-specific serolopic responses (IgGoand [pM) are
measured using o svithetic-peptide EIA (Genetic Systems
FITV-LAIIV-2) assay.

Iixumple 6
Statistical Methods

The exact Jog-rank testis used tor a diserete-time survival
amalysis of the treatment and control groups. with use of the
mumber of inoculitions as the ume variable. The Cox
proportional hazards model is used to estimate the relative
harard ratio (HR). Percent protection is caleulated from the
HR value using the tornmla: (1-1TRIx100. All statistical
analyses lor caleulation of the efficacy ol the different
interventions are perfomed using SAS software (version
9.1 SAS Instiure) and StatXact software (version 6.3.
Cyiel).

lixample 7
Routine Dosing Fxperimental Design

Macaguies are exposed rectally once weekly forup w 14
weeks o SIIV162p3 which contains an RS tropie HIV-1
envelope that resembles naturally transmitted viruses. The
SIIV162p3 challenge dose is 10 TCID,, or 7.6x10° RNA
capies which is similar to HIV-1 RNA levels in semen
during acute infection in humans.'' Virus exposures are
terminated when a macague became infected. FIG. T shows

the study design and the imterventions evaluated in cach ¥
group of macaques. Three prophylactic drug treatments of

inereusing drug potency are cach given vnee duily to o proup
of six macagues. Amimals m Group 1 were treated subeu-
tancously with 20 mg/kg of FI'C alone. Animals in Group 2
received orally a combination of FTC (20 ma/kg) and TDIY
(22 mp/ke). Anmimals in Group 3 had the most protective
treatment with subcutancons 20 mg/kg of F1C and a 22
mg/ke of tenotovir (PMPA). The rate of infection in cach
group is compared with that seen in 18 untreated control
mucagues (9 real time and 9 historical controls),

All treated macaques received the corresponding drugs 7
to Y days prior to the first virus inoculation to achieve
steady-state plasma levels. Treated animals that remained

unintected during the 14 challenges received 28 days of

post-exposure prophylaxis after the last challenge. Protec-
tion was defined as absence of persistent viremia and
scroconversion. Treated animals that became inlected con-
tinued treatment for an average of 21 weeks (range 13 1o
29} w monitor lor plasma viremia and deoyg resistance
development.

Fxample 8
Survival Curves

FIG. 2 shows the survival curves observed for cach group
ot animals per Example 7. Dota with TDI7 (20 mp/ke) 15 also
provided for comparison. Untreated muacaques are infected
after a median of 2 rectal exposures (mean 4). The majority
of the animals (L3718 or 72%) are infected during the first 4
challenges {median 2} 4 (22%) are inlected between expo-
sures 8 and 14 (meuan 10) and only 1 (6%} remained
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unintected after 14 exposures. The median 2 exposires for
infection in controls suggests that an animal receiving
prophylactic treatment and remaining uninfected after 14
virus challenges would have been protected against a
median of 7 rounds ol transmissions. Treatments ot Groups
1-3 are all prowetive o a degree with o clear dose-response
relationship being observed. All 6 macaques in Group 3 that
received the most potent inventive composition remained
uninfected  demonstrating  that Tull - protection  against
repeated challenges is possible. Of the 6 macaques in Group
2. 4 were protected and only 2 (animal reference numbers
Al-54 and AG-81) hecame infected at exposures ¥ and 12,
Compared W controls. inlection in this group is reduced by
78-lold  (Cox  proportional  hazard  ratio [TIR] 7.8,
p 0.0075). Intection in bath animals is sianificantly delayed
compared to the untreated controls (p 0.0004). These 2
macaygues becumwe seropositive 2 weeks alier the Lirst detect-
able viral RNA in plasma and both were proviral DNA
positive at weeks 10 and 12. respectively. Of the 6 macaques
in Group 1 receiving FIC only. 2 remained protected after
14 exposures and 4 had the first detectable viral RNA at
exposures 5 (AG-RO). 10 (AG-46). 12 (AL-04) and 13
(AG-07). respectively. Survival analysis showed a statisti-
cally  signtlicant  difference from  untreated  controls
(p—0.004). Compared 1o controls, infection is reduced 3.8-
fold macaques (Cox proportional hazard ratio [LIR]-3.8.
p (.021). Infection in these danimals is also confirmed by
PCR amplificution of proviral DNA from PBMCs and by
scrology: antibody responses are detectable 3, 1, 20 and 6
weeks aller the first detectable RNAL respectively. FIG. 2
also shows that the protection achieved with TTC alone was
higher than that previously seen in 4 animals receiving
TS consistent with (he slightly higher potency of FIC.
wlthough the difference was not statistically  significant
(p 0.5).

Exumple 9

Prophylactic Breakthrough [nfections and Drug
Resistance Emergence

Since the dvnamies of breakilrough infections that oceur
during inventive prophyvlaxis and drug resistance emergence
are unknown, the 6 infected animls from Groups 1 and 2 are
followed under continued drug treatment. FIG. ¥ compares
the virus load kinetics in the 6 breakthrough infections with
those in 12 untreated macagues that had sutticient {ollow-up
samples. The mean peak vicemia in the 6 treated macaques
was 4.920.5 log,, RNA copies/ml. 2.0 log,,, lower than in
unireated controls (6.920.3 log,,, RNA). FIG. 3 also shows
that such differences in viremia were maintained up to week
11 as indicated by similar rate ol vims load decline seen in
the two groups of animals (—0.2320.02 log | fweck in treated
vy, =0.2920.02 log ,/week in untreated controls). The indi-
vidual virus load kinetics i the 6 breakilrough infections
are shown in FIG. 4. Three I'TC (AG-80, AIT-04, and
AG-07) and one of the PTCAIDE (AG-81) failures had
undetectable virus loads 3. 4. 7, and 1] weeks atter the peak
in viremia, respectively: viremia in these animals remained
consistently low or undetectable for up to 20 weeks. In
contrast, all 12 untreated macaques had detectable virus
loads during a medion follow-up period of 7 weeks
(range 5-36 weeks). The arrow in T1G. 4 denotes the fimst
detectable antibody response. Grey circles indicate detect-
able MIB4V/T mumation: wild type sequences are shown in
black tull circles. Open circles are provided tor data points
nat genodyped.

APPX02053

US_00001798



Case: 24-2069

Document: 13

Page: 197  Filed: 12/12/2024

US 10,335,423 B2

11
Diritg resistance testing showed that wild type virus ini-
tated all 6 breakthrough infections in Groups | oand 2
reflecting residual virus replication in target cells not pro-

teeted by drugs (FIG. 4). Four animals had no evidence of

drug resistince despite extended  treatment (medion 23
weeks), Only 2 animals had detectuble MI84V (AG-46,
FTC-treuted) or M1841 (Al-34 FTC/TDFE-treated) mututions
associated with I7TC resistance ot week 4 and 10, respec-
tively. ‘The tenofovir-associated K65SR mwutation is not
detected in the 2 Group 2 animals receiving FTCTDE, FIG.
4 also shows that the 2 macaques that selected M 184V had
the highest peak viremius, Without intending o be bound 10
a particular theory, it is hypothesized that more virus repli-
cation in these animals may have facilitated dmg resistance
selection. Reductions in acute viremia are proposed 1o
contribute wt u population level to a decrease in virus
transmissibility.

Example 10
Single Dosing
The process of Example 7 is repeated in Group 3 with
drugs only being administered 2 hours prior 1o and 22 hours
subsequent to cach inocalation. The resultant survival
curves are comparable w those detailed in Txample 8.

Example 11

Single Duosing with Suppository

A group ol 6 macaques received the drug treatment ol

Group 3 per Example 7 in the form of o gel inserted rectally

containing 300 mg of tenofovir and 300 mg lmuvidine 3

(3-1C) | heur betore viral inoculation with observation o
assure that the suppository iy not voided. The gel is lormed
by compounding twenofovie and 3-TC m 2% by weight
hydroxyethyl cellulose (FHEC)-based gel in both & vaginal
formulation (pll 4.5) and rectal formulation (plT 6.5) con-
taining (wiv) 3% tenoiovir and 3% 3-TC. The gels are stable
at room temperature for at least five months with no loss in
activity: and gels retained full activity at both pEl 4.5 and pll
6.5 at levels equivalent to those observed for tenolovir and
3-TC preparations in water. Using an MT4HMTT phenotypic
assay, all gels were tested for activity against wild-type
HINV-1 7455 and resistant HIV-1 viruses containing the
K65R or MI84V mutations. No signilicant cywtoxicity is
seen in the cervical explant model.

Viral protection of the macaques is maintained throughout
the study.
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The foregoing description 1s illustrative of particular
embodiments of the invemion. but Is not meant 0 be a
limitation upon the practice thereol, The following claims.
including all equivalents thereof. are intended 1o define the
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The invention claimed is:

I. A process of protecting a primate host trom a selt-
replicating  infection by an immunodeliciency retrovirus
cOmprising:
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(a) selecting a primate host not infeeted with the immu-
nodeficiency retrovirus, and
(b} administering dircetly (o the primate host a combina-
tiom COITIPTISIE.
i. o pharmaceutically effective amount ol emitricitabine;
and
i. a pharmaceutically eflective amount of tenolovir or
u tenolovir prodrug.
wherein the combination is administered orally prior 10
the exposure of the primate host o the immunodeli-
cleney retrovirus,

thereby protecting the primate host from infection with

the immunodeficiency retrovirus,

2. The process of claim 1. wherein selecting a primate
host comprises selecting an adult human not infected with
the immunodeliciency retrovirus.

3. The process of claim 2. wherein the adull human is a
malke.

4. The process of claim 2. wherein the pharmaceutically
elfective amount of emtrcitabine and the pharmaceutically
eltective umount of wnofovir or the wnofovir prodrug, are
administered directly to the human in a combined single
dosage formulation.

5. The process ol ¢laim 2. wherein 1he immunodeficieney
retrovirus s o human immunedeficiency virus.

6. The process of claim S, wherein a human immunode-
ficieney virus ([HV) s HIV-1,

7. The process of claim 1. wherein the combination is
adminstered as preexposure prophylactic treatment prior 10
reclal andior vaginal exposure ol the primate host to the
immunodeficiency retrovirus.

8. The process of claim 1. comprising administering 206
milligrams (mg) of emtricitabine to the primate host.

9. The process of claim 1. wherein the combination s
administered daily for several days. weeks or months,

19. The process of ciaim 9. wherein the combination is
administered daily tor several days. weeks or months both
before and alter an exposure of the primate host ta the
immunodeficiency retrovirus.

LL. The process af claim L, wherein administration of the
combinuation results in a absence of persistent virenia and
seraconversion of the primate host.
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12. A process for inhibiting establishment of a human
immunodeficiency virus self-replicating infection ol human
immunodeficiency virus infection in a human. comprising:

(a) seleeting an uninfected human that dees not have the

self-replicating inlection: and

(b} ndministering to the uninfected human @ combination

comprising:
1. & pharmaceutically eftfective amount of emiricitabine:
and
il a pharmacentically effective amount ol tenotovir or
a tenofovir prodrug,
thereby inhibiting the establishment of the sell-replicating
infeetion with the immunodeficieney virus in the
human. wherein the combination is administered prior
o potential exposure the hvman w the human immu-
nodeliciencey retrovirus.

13. The process of claim 12, wherein combination is
compounded into o single fonmulation.

14, The process of claim 13, wherein the single formu-
lation 1s adminstered daily for several days, weeks or
months both before and alier an exposure of the primate host
to the immunadeliciency retrovirus.

15, ‘The process ol claim 12. wherein an inhibition of

infection in the host is determined by an absence of persis-
tent viremia and scroconversion in the human following the
exposure o the immunodeliciency retrovirus.
16. The process of claim 12, wherein:
(i) the phurmaceuntically eflective amount of emtricit-
abine: and
(i) the pharmaccutically eftective amount of tenofovir or
the tenotarvir prodrug: are formulated in a single tablet,
17, The process of claim 12, wherein the potential expo-
sure 10 the human immunodeficiency retrovirus comprises
sexual intercourse. medical worker s

dn punelure inocula-
tion, hypodernie needle sharing. or blood transtusion.

18. The process of claim 12, wherein the combination
comprises the tenofovir prodrug.

19. The process of claim 1. wherein the combination
comprises the tenofovir prodrug.
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DATED : July 2, 2019

INVENTOR(S) : Heneine et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Specification

Column 10, Line 27, “4animals” should read --4 animals--.

In the Claims

Claim 9, Column 13, Line 33, “combination s” should read --combination is--.
Claim 11, Column 13, Line 40, “a absence” should read --an absence--.

Claim 12, Column 14, Line 16, “exposure the human” should read --exposure of the human--.

Signed and Sealed this
Second Day of March, 2021

O Mo

Drew Hirshfeld
Performing the Functions and Duties of the

Under Secretary of Commerce for Intellectual Property and
Director of the United States Patent and Trademark Office
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Prevention of rectal SHIV transmission in macaques by tenofovir/FTC combination

J. Gerardo Garcia-Lerma, Ronald Otten, Shoukat Qari, Eddie Jackson, Wei Luo, Caryn
Kim, Debra Adams, Michael Monsour, Raymond Schinazi, Robert Janssen, Thomas
Folks, Walid Heneine

Background: Chemoprophylaxis with antiretrovirals as a strategy to prevent the
transmission of human immunodeficiency virus (HIV) is being explored, although
information on the most effective antiretroviral intervention is not yet known. Available
data on tenofovir using macaque models of simian HIV (SHIV) mucosal infection
suggest that tenofovir is not sufficiently protective at concentrations equivalent to those
currently used in humans. Here, we investigated whether tenofovir/5-fluoro-1-(2R,55)-[2-
(hydroxymethyl)-1,3-oxathiolan-5-yl]cytosine(FTC, emtricitabine) combination protects
macaques from rectal SHIV challenge, and whether this protection is sustained during
repeated virus exposures.

Methods: One group of six Rhesus macaques was‘injected subcutaneously with 22mg
tenofovir/20mg FTC per kg once daily. The FTC dose is comparable to that approved for
humans. Six control animals did not receive any antiretroviral treatment. All animals
were subjected to weekly rectal exposures with a low dose of SHIVsris2p3 (10 TCIDsg;
3.8x10° virus particles) which expresses an RS tropic HIV-1 envelope that resembles
naturally transmitted HIV-1 strains. Infection was monitored by serology and PCR
amplification of SHIV gag and pol sequences from plasma and peripheral blood
lymphocytes, respectively. Historic data on control macaques using this repeat exposure
model shows that four virus challenges infect ~75% of the animals.

Results: Four of six controls (67%) became infected after four challenges (median = 2.5;
range = 2-4). In contrast, all six animals treated with tenofovir/FTC were fully protected.
After ten additional virus challenges, one of two remaining controls became infected
while all six tenofovir/FTC-treated animals remained uninfected.

Conclusions; Tenofovir/FTC combination provides a high level of protection against
repeated virus challenges, demonstrating that chemoprophylaxis with potent
antiretrovirals is an effective strategy for preventing sexual HIV transmission.
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FDA Home Page | Search FDA Site | FDA A-Z Index | Contact FDA

current October 2005
Drugs Used in the Treatment of HIV Infection

Nucleoside Reverse Transcriptase Inhibitors (NRTls)

Brand Generic Name Manufacturer Approval |Time to

Name Name Date Approval

Combivir |lamivudine and zidovudine [ GlaxoSmithKline 27-Sep-97 | 3.9 months

Emtriva FTC, emtricitabine Gilead Sciences 02-Jul-03 |10 months

Epivir lamivudine, 3TC GlaxoSmithKline 17-Nov-95 4.4 months

Epzicom abacavir/ lamivudine GlaxoSmithKline 02-Aug-04 | 10 months

Hivid ‘{ zalcitabine, ddC, ) Hoffmann-La Roche | 19-Jun-92 }7.6 months
dideoxycytidine

Retrovir zidovudine, AZT, GlaxoSmithKline 19-Mar-87 | 3.5 months
azidothymidine, ZDV

Trizivir abacavir, zidovudine, and GlaxoSmithKline 14-Nov-00 {10.9 months
lamivudine

Truvada tenofovir Gilead Sciences, 02-Aug-04 |5 months
disoproxil/emtricitabine Inc.

Videx EC | enteric coated didanosine | Bristol Myers- 31-Oct-00 |9 months

Squibb

Videx didanosine, ddi, Bristol Myers- 9-Oct-91 6 months
dideoxyinosine Squibb

Viread tenofovir disoproxil Gilead 26-Oct-01 }5.9 months
fumarate

Zerit stavudine, d4T Bristol Myers- 24-Jun-94 | 5.9 months

Squibb ‘
Ziagen abacavir GlaxoSmithKline 17-Dec-98 5.8 months

Nonnucleoside Reverse Transcriptase Inhibitors (NNRTIs)

Brand Name | Generic Name Manufacturer Name | Approval |Time to
Date Approval
Rescriptor delavirdine, DLV Pfizer 4-Apr-97 8.7 months
Sustiva efavirenz Bristol Myers-Squibb | 17-Sep-98 | 3.2 months
Viramune nevirapine, BI-RG-587 { Boehringer 21-Jun-96 | 3.9 months
Ingelheim

Protease Inhibitors (Pls)
r L T T T 1

http://www.fda.gov/oashi/aids/virals.html 2/2/2006

US_02197870
JTX9.018
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Brand Name | Generic Name Manufacturer Name | Approval |[Time to
Date Approval
Agenerase |amprenavir GlaxoSmithKline 15-Apr-99 16 months
Aptivus tipranavir Boehringer Ingelheim | 22-Jun-05 |6 months
Crixivan indinavir, 1DV, MK-639 | Merck 13-Mar-96 | 1.4 months
Fortovase saquinavir Hoffmann-La 7-Nov-97 5.9 months
Roche
Invirase saquinavir mesylate, Hoffmann-La Roche }6-Dec-95 3.2 months
sQv
Kaletra lopinavir and ritonavir | Abbott Laboratories | 15-Sep-00 | 3.5 months
Lexiva Fosamprenavir GlaxoSmithKline 20-Oct-03 |10 months
Calcium
Norvir ritonavir, ABT-538 Abbott Laboratories | 1-Mar-96 2.3 months
Reyataz atazanavir sulfate Bristol-Myers Squibb 20-Jun-03 {6 months
Viracept nelfinavir mesylate, Agouron 14-Mar-97 |2.6 months
NFV Pharmaceuticals
Fusion Inhibitors
Brand Generic Name Manufacturer Name |Approval Time to
Name Date Approval
Fuzeon enfuvirtide, T-20 Hoffmann-La Roche [13-Mar-03 |6 months
& Trimeris
Generic drdqs used in the Treatment of HIV Infection
Drugs Used in the Treatment of Pediatric HIV Infection
HIV/AIDS Home Page-
FDA Home Page | Search FDA Site | FDA A-Z Index | Contact FDA | Privacy | Accessibility
FDA Office of Special Health Issues
2/2/2006

US_02197871
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U.S. Food and Drug Administration

Ceufe:l"uw

FDA Home Page | Search FDA Site | FDA A-Z Index | Contact FDA

current October 2005

Generic Drugs Used in the Treatment
of HIV Infection

Nucleoside Reverse Transcriptase Inhibitors (NRTIs)

Generic Name Manufacturer Name |Approval Time tc
Date Approv

didanosine (ddl)

Delayed Release capsules Barr Laboratories, Inc.  }103-Dec-04 6 montt

Oral Solution -zidovudine, AZT, azidothymidine, ZDV | Aurobindo Pharma 19-Sep-05 6 montt
(Pediatric formulation) Limited

zidovudine, AZT, azidothymidine, ZDV Aurobindo Pharma 19-Sep-05 10 mon
' Limited

zidovudine, AZT, azidothymidine, ZDV Ranbaxy Laboratories | 19-Sep-05 11 mon’
Limited

zidovudine, AZT, azidothymidine, ZDV Roxane Laboratories 19-Sep-05 24 mon

Drugs Used in the Treatment of HIV Infection (approved innovator products)

Drugs Used in the Treatment of Pediatric HIV Infection (approved innovator products)

HIV/AIDS Home Page

FDA Home Page | Search FDA Site | FDA A-Z Index | Contact FDA | Privacy | Accessibility

DA Office of Special Health Issues

http://www.fda.gov/oashi/aids/viralsgeneric.html 2/2/2006
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FDA Home Page | Search FDA Site | FDA A-Z Index | Contact FDA

Drugs Used in the Treatment of Pediatric HIV

Infection
Brand Generic Name Manufacturer Adult Pediatric
Name Approval Approval Date
Date
Agenerase | amprenavir GlaxoSmithKline 15-Apr-99 15-Apr-99
Combivir zidovudine and GlaxoSmithKline 26-Sep-97 | no pediatric
lamivudine labeling”
Crixivan indinavir Merck 13-Mar-96 no pediatric
. labeling*
Emtriva emtricitabine Gilead Sciences 02-Jul-03 09-28-05
Epivir lamivudine, 3TC GlaxoSmithKline 17-Nov-85 || 17-Nov-95
Fortovase |l saquinavir Roche 7-Nov-97 no pediatric
labeling®
Hivid zalcitabine, ddC Roche 18-Jun-82 no pediatric
labeling*
Invirase saquinavir Roche 6-Dec-95 no pediatric
labeling®
Kaletra lopinavir, ritonavir Abbott Laboratories {| 15-Sep-00 || 15-Sep-00
Norvir ritonavir Abbott Laboratories | 1-Mar-96 14-Mar-97
Rescriptor || delavirdine Pfizer 4-Apr-97 no pediatric
labeling*
Retrovir zidovudine, AZT, GlaxoSmithKline 19-Mar-87 1-May-90
ZDU
Sustiva efavirenz Bristol Myers-Squibb || 21-Sep-98 ||21-Sep-98
Videx didanosine, ddl Bristol Myers-Squibb {| 9-Oct-91 9-Oct-81
Viracept nelfinavir Agouron 14-Mar-97 || 14-Mar-97
Pharmaceuticals
Viramune | nevirapine Boehringer 21-Jun-96 11-Sep-98
Ingetheim
Viread tenofovir disoproxil Gilead 26-Oct-01 no pediatric
fumarate labeling*
Zerit stavudine, d4T Bristol Myers-Squibb |} 24-Jun-94 6-Sep-96
Ziagen abacavir GlaxoSmithKline 17-Dec-98 | 17-Dec-98

* "While some of these drugs may, in practice, be used in the treatment of children of
various ages, the sponsors have not submitted data to support a labeled pediatric indication
at this time."

http://www.fda.gov/oashi/aids/pedlbl.html . 2/2/2006

US_02197873
JTX 9.021
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Generic Drugs Used in the Treatment of HIV Infection

Drugs Used in the Treatment of HIV Infection

FDA Home Page | Search FDA Site | FDA A-Z Index | Contact FDA | Privacy | Accessibility

FDA Office of Special Health Issues

http://www.fda.gov/oashi/aids/pedlbl.html 2/2/2006

US_02197874
JTX 9.022
APPX02078
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This Page is Inserted by IFW Indexing and Scanning
Operations and is not part of the Official Record

BEST AVAILABLE IMAGES

Defective images within this document are accurate representations of the original
documents submitted by the applicant.
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We claim:

1. A composition for the prevention of HIV transmission comprising a plurality of
antiretroviral compounds.

2. The composition of Claim 1 further comprising derivatives of said plurality of
antiretroviral compounds.

. 3. A composition for the prevention of HIV transmission comprising a plurality of
antiretroviral compounds in sufficient amounts to prevent viral infection in a subject.

- 4. The composition of Claim 1, wherein at least one of the plurality of antiretroviral
compounds is selected from the group consisting of tenofovir, FTC, United States Food
and Drug Administration approved drugs used in the treatment of HIV infection, generic
drugs used in the treatment of HIV infection, United States Food and Drug
Administration approved drugs used in the treatment of pediatric HIV infection and
derivatives thereof. -

5. The composition of Claim 1, wherein the plurality of antiretroviral compounds are in
particle form and tableted with pharmaceutically acceptable carriers or tableting agents.

6. The composition of Claim 1, wherein the plurality of antiretroviral compounds are in
combination with a pharmaceutically acceptable liquid carrier.

7. The composition of Claim 1, wherein the plurality of antiretroviral compounds are in
combination with a pharmaceutically acceptable gel carrier.

8. A method of preventing HIV transmission in a subject, comprising administering to the
subject a therapeutically effective amount of a composition comprising a plurality of
antiretroviral compounds in sufficient amounts to prevent viral infection in the subject.

9. The method of Claim 8, further comprising derivatives of said plurality of antiretroviral
compounds.

10. The method of Claim 8, wherein the wherein at least one of the plurality of antiretroviral
compounds is selected from the group consisting of tenofovir, FTC United States Food
and Drug Administration approved drugs used in the treatment of HIV infection, generic
drugs used in the treatment of HIV infection, United States Food and Drug
Administration approved drugs used in the treatment of pediatric HIV infection and
derivatives thereof.

11. The method of Claim 8, wherein the plurality of antiretroviral compounds are in particle
form and tableted with pharmaceutically acceptable carriers or tableting agents.

12. The method of Claim 8, wherein the plurality of antiretroviral compounds are in
combination with a pharmaceutically acceptable liquid carrier.

US_02197876
JTX 9.024 -

APPX02080
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13. The method of Claim 8, wherein the plurality of antiretroviral compounds are
administered at least once. -

14. The method of Claim 8, wherein administration of the plurality of antiretroviral
compounds is selected from the group consisting of topical, oral and injectable.

15. A method of antiviral chemoprophylaxis, comprising administering to the subject a
therapeutically effective amount of a composition comprising a plurality of antiviral
compounds in sufficient amounts to prevent viral infection in the subject.

16. A composition for the prevention of viral transmission comprising a plurality of antiviral
compounds.

17. A method of preventing HIV transmission in a subject, comprising administering to the
subject a chemoprophylatically effective amount of a composition comprising a plurality
of antiretroviral compounds.

US_02197877
JTX 9.025

APPX02081
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CERTIFICATE OF COMPLIANCE
UNDER FED. R. APP. P. 32

Plaintiff-Appellant the United States of America (hereinafter “the United
States” or “the Government”) submits its Appellant’s Brief under Rules
32(a)(5)(A), of the Federal Rules of Appellate Procedure and 32(b)(1) of the
Federal Circuit Rules.

As required by Rule 32(b)(1), I hereby certify that the Government’s brief
complies with the type-volume limitation therein provided, and that the
Government’s brief contains 13,899 words, including headings, footnotes, and
quotations. I further certify that the Government’s brief complies with the typeface
and type style requirements of the Federal Rules of Appellate Procedure
32(a)(5)(A) and 32(a)(6) by using 14-point proportional spacing in a Times New
Roman font. The word processing program used for this brief is Microsoft Office

365 for Enterprise.
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Respectfully submitted,

By: _/s/ Walter W. Brown

WALTER W. BROWN

Principal Counsel of Record
SCOTT BOLDEN
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U.S. DEPARTMENT OF JUSTICE
WASHINGTON, D.C. 20530
(202) 307-0341
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Attorneys for Plaintiff/Appellant,
The United States.
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CERTIFICATE OF SERVICE
I hereby certify that, on this 12 December 2024, I filed the foregoing Non-
Confidential Briefs for Plaintiff-Appellant, The United States, with the Clerk of the
United States Court of Appeals for the Federal Circuit via the CM/ECF system.
Plaintiff-Appellant’s Briefs were also served via electronic email on December 12,
2024 on Counsel for Defendants-Appellees as follows:

VIA EMAIL: David B. Bassett
Principal Counsel
WILMER CUTLER PICKERING HALE AND DORR
LLP
7 World Trade Center,
250 Greenwich Street
New York, NY 10007
Telephone: (212) 230-8800
David.Bassett@wilmerhale.com
Vinita Ferrera
Timothy A. Cook
Mark C. Fleming
WILMER CUTLER PICKERING HALE AND DORR
LLP
60 State Street
Boston, MA 02109
Telephone: (617) 526-6000
Vinita.Ferrera@wilmerhale.com
Tim.Cook@wilmerhale.com
Mark Fleming@wilmerhale.com

VIA EMAIL: Ronald C. Machen
WILMER CUTLER PICKERING HALE AND DORR
LLP
2100 Pennsylvania Avenue, N.W.
Washington, DC 20037
Telephone: (202) 663-6000
Ronald.Machen@wilmerhale.com
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