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Abstract

This disclosure relates to dosage forms containing an enantiomerically enriched or pure bupropion such as 
enantiomeric excess of (S)-bupropion, enantiomerically enriched (S)-bupropion, or enantiomerically pure 
(S)-bupropion and methods of using these dosage forms. These dosage forms may be administered to 
human beings in a reduced amount as compared to the amount of racemic bupropion that would be 
administered in the same situation.
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DOSAGE FORMS AND METHODS FOR ENANTIOMERICALLY ENRICHED OR PURE BUPROPION

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of U.S. provisional patent application numbers

5 62/971,174, filed February 6, 2020; 62/978,626, filed February 19, 2020; and 62,992,060, filed

March 19, 2020; this application is also a continuation-in-part of 16/830,637, filed March 26,

2020; this application is also a continuation-in-part of

PCT/US2019/052210, filed September 20, 2019; this application is also a continuation-in-part of

16/907,691, filed June 22, 2020; all of which are incorporated by reference herein in their

10 entirety.

BACKGROUND

Bupropion is approved for human use as a racemic mixture. It was believed by many that

bupropion and its metabolites rapidly racemize in the human body.

SUMMARY

15 Described herein are dosage forms containing an enantiomeric excess of (S)-bupropion,

enantiomerically enriched (S)-bupropion, or enantiomerically pure (S)-bupropion and methods

of using those dosage forms. These dosage forms may be administered to human beings in a

reduced amount as compared to the amount of racemic bupropion that would be administered

in the same situation.

20 Some embodiments include a method of providing bupropion to the plasma of a human

being, comprising: selecting a human patient in need of a pharmacokinetic profile provided by

orally administering a reference dosage form containing a first amount of racemic bupropion at

a first dosing frequency; and orally administering a dosage form containing a second amount of

(S)-bupropion that is at least 95% enantiomerically pure at the first dosing frequency to achieve

25 the same pharmacokinetic profile that would be achieved by administering the reference dosage

form at the first dosing frequency; wherein the first dosing frequency is once daily or twice daily;
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and wherein the second amount is about 20-70%, about 40-60%, about 45-55%, or about 50% of

the first amount. For example, if a particular pharmacokinetic profile is achievable by orally

administering a dosage form containing 150 mg of racemic bupropion and the second amount is

40-60% of the first amount, the second amount is 60-90 mg. Thus, in this situation, 60-90 mg of

5 (S)-bupropion would be administered once daily to achieve the same pharmacokinetic profile as

would be achieved by administering 150 mg of racemic bupropion once daily; or 60-90 mg of (S)-

bupropion would be administered twice daily to achieve the same pharmacokinetic profile as

would be achieved by administering 150 mg of racemic bupropion twice daily.

10 (S)-bupropion is recognized by the FDA as bioequivalent to a dosage form containing racemic

bupropion, then the two dosage forms have the same pharmacokinetic profile.

Some embodiments include a method of treating a condition that is treatable with

racemic bupropion, comprising: selecting a human patient having the condition that is treatable

by orally administering a reference dosage form containing a first amount of racemic bupropion

15 at a first dosing frequency; and orally administering a dosage form containing a second amount

of (S)-bupropion that is at least 95% enantiomerically pure at the first dosing frequency to achieve
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5

medicament is orally administered one or two times per day to the human being.

10

BRIEF DESCRIPTION OF THE DRAWINGS

15 FIG. 1 depicts the AUC- values for bupropion and hydroxybupropion in healthy

volunteers after dosing S-bupropion and racemic bupropion tablets.

FIG. 2 shows the mean plasma levels of bupropion and hydroxybupropion after dosing

(S)-bupropion or (R)-bupropion tablets.

FIG. 3 shows the C of R,R-hydroxybupropion after dosing (S)-bupropion or (R)-

20 bupropion tablets.

DETAILED DESCRIPTION

The (S)-bupropion administered to the human being may be enantiomerically pure or

enantiomerically enriched. For example, the (S)-bupropion may be at least 70%, at least 80%, at

least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%, at

25 least 99.9%, or at least 99.99% enantiomerically pure, up to (or nearly) 100% enantiomerically

pure. (S)-bupropion that is 99.99% enantiomerically pure contains 99.99% (S)-bupropion and

0.001% (R)-bupropion. For convenience, any of the above may be referred to as "(S)-bupropion."

This type of dosage form may be useful in treating conditions where increased levels of (S)-
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bupropion and/or (R,R)-hydroxybupropion are therapeutically beneficial, or for treating human

beings in need of treatment with (S)-bupropion and/or (R,R)-hydroxybupropion.

It has been discovered that orally administering (S)-bupropion is bioequivalent or

pharmacokinetically equivalent to administering about twice as much racemic bupropion. For

5 example, a 75 mg dose of (S)-bupropion is bioequivalent to a dose of about 150 mg of racemic

bupropion.

(S)-bupropion may be administered alone or in combination with another drug. However,

for some treatments, use of another drug may not be desirable with (S)-bupropion or (R,R)-

10 compounds needed to treat the condition, additional drugs may not provide any significant

benefit, or adding additional drugs may unacceptably increase the risk of adverse events which

outweigh any potential benefit that they may provide. Thus, some dosage forms are substantially

free of any other drug, and some treatments involve administration of (S)-bupropion without co-

administration of any other drug. For example, the dosage form may contain less than 10% by

15

20

enhanced plasma levels or pharmacokinetic properties of (S)-bupropion or one of its metabolites.

For example, the dosage forms and methods may be used to treat neurological disorders,
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5

daily dose. A "daily dose" refers to the total amount of bupropion received in a day (e.g., a 75

10

15 7, or more days, followed by treatment with a dosage form containing a higher dose of (S)-

bupropion at the same dosing frequency that was used with the lower dose. For example, the

dosage form containing a lower dose of (S)-bupropion could be administered once daily on day

1, 2, and 3, and then a higher dose of (S)-bupropion could be administered once daily starting on

day 4, and continued once daily for an extended period of time, such as 2, 3, 4, 5, 6, 7, 8, 9-13,

20 14, 15-20, 21, 22-27, 28, 29, 30, 31, 32-34, 35, 36-41, 42, 43-48, 49, 50-55, 56, 57-59, 32-59, 60,

61-89, 90, or more consecutive days, or for the remainder of the treatment period. Alternatively,

on day 4, and continued twice a daily for an extended period of time, such as 2, 3, 4, 5, 6, 7, 8, 9-

25 13, 14, 15-20, 21, 22-27, 28, 29, 30, 31, 32-34, 35, 36-41, 42, 43-48, 49, 50-55, 56, 57-59, 32-59,

60, 61-89, 90, or more consecutive days, or for the remainder of the treatment period.

Another way to accomplish this, e.g. increasing from a lower starting daily dose to a target

higher dose, is by administering the dosage form containing (S)-bupropion, alone or in

combination with other drug, once a day for 1, 2, 3, 4, 5, 6, 7, or more days, followed by twice a
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day treatment. For example, the dosage form containing (S)-bupropion could be administered

once a day on day 1, 2, and 3, and then twice a day starting on day 4, and continued twice a day

for an extended period of time, such as 2, 3, 4, 5, 6, 7, 8, 9-13, 14, 15-20, 21, 22-27, 28, 29, 30,

31, 32-34, 35, 36-41, 42, 43-48, 49, 50-55, 56, 57-59, 32-59, 60, 61-89, 90, or more consecutive

5 days, or for the remainder of the treatment period. (S)-Bupropion has the structure shown

below.

O
ZI
H

CI N

Unless otherwise indicated, any reference to a compound herein, such as (S)-bupropion,

by structure, name, or any other means, includes pharmaceutically acceptable salts; alternate

10 solid forms, such as polymorphs, crystals, solvates, hydrates, etc.; tautomers; isotopically-

enriched compounds (e.g. deuterium enriched bupropion); or any chemical species that may

rapidly convert to a compound described herein under conditions in which the compounds are

used as described herein.

For dosage forms comprising (S)-bupropion, such as at least 95%, at least 97%, at least

15 99%, or at least 99.9% enantiomerically pure bupropion, any suitable amount of (S)-bupropion

may be used. In some embodiments, a dosage form contains at least about 10 mg, at least about

20 mg, at least about 30 mg, at least about 50 mg, at least about 60 mg, at least about 70 mg, at

least about 80 mg, at least about 90 mg, at least about 100 mg, about 1-50 mg, about 50-150 mg,

about 50-100 mg, about 100-150 mg, about 150-200 mg, about 100-200 mg, about 1-10 mg,

20 about 10-20 mg, about 20-30 mg, about 30-40 mg, about 40-50 mg, about 50-60 mg, about 60-

70 mg, about 70-80 mg, about 80-90 mg, about 90-100 mg, about 100-110 mg, about 100-120

mg, about 120-150 mg, about 1-30 mg, about 20-50 mg, about 50-80 mg, about 80-120 mg, about

100-150 mg, about 150-180 mg, about 180-200 mg, about 70-95 mg, about 50-70 mg, about 60-

80 mg, about 60-90 mg, about 70-80 mg, about 70-74 mg, about 72-76 mg, about 74-76 mg,

25 about 74-78 mg, about 70-90 mg, about 30-60 mg, about 40-75 mg, about 50-90 mg, about 60-
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5

or about 90 mg. These are values that are believed to potentially be of particular utility. A dosage

10 range listed above, e.g. 2 times 50-100 mg for a daily dose of 100-200 mg, or 3 times 50-100 mg

for a daily dose of 150-300 mg. Any daily dose obtained by combining any of the dose ranges or

endpoints above and multiplying that result by 1, 2, or 3 are also contemplated, especially if the

7
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bupropion administered may be about 20-70%, about 40-60%, about 45-55%, or about 50% of

the amount of the daily dose of racemic bupropion.

Because (S)-bupropion is unexpectedly the primary source of the bupropion and

bupropion metabolites present in the blood, the amount of (S)-bupropion administered to a

5 person can be considerably lower than the amount of racemic bupropion (or (R)-bupropion) that

would be administered to treat the same condition with the same effect. For example, if the

bupropion such as 5-50% or 20-70% of that amount, i.e. 30-105 mg, can be administered to

achieve a similar effect. In some embodiments, the amount of (S)-bupropion administered is

10

be administered to treat the same human being for the same condition

Some solid compositions may comprise at least about 5%, at least about 10%, at least

15 about 20%, at least about 50%, at least about 70%, at least about 80%, about 10-30%, about 30-

50%, about 50-80%, about 80-95%, about 10-50%, about 30-70%, or about 50-90% of (S)-

bupropion by weight.

In some embodiments, the dosage form may be free, or substantially free, of any active

pharmaceutical ingredients, or drugs, other than the (S)-bupropion. For example, the dosage

20 form may contain less than 10% by weight, less than 5% by weight, less than 1% by weight, or

less than 0.1% by weight of any other active pharmaceutical ingredient, as compared to the

weight of the (S)-bupropion.

Administering (S)-bupropion may be useful in increasing plasma levels of (S)-bupropion

by at least about 1.1-fold, at least about 1.2-fold, at least about 1.3-fold, at least about 1.4-fold,

25 at least about 1.5-fold, at least about 1.6-fold, at least about 1.7-fold, at least about 1.8-fold, at

least about 1.9-fold, at least about 2-fold, at least about 2.5-fold, at least about 3-fold, at least

about 4-fold, at least about 5-fold, about 5-20 fold, at least about 10-fold, at least about 20-fold,

at least about 50-fold, at least about 100-fold, at least about 150-fold, at least about 200-fold, or

more, about 10-15 fold, about 10-25 fold, about 5-20 fold, about 20-30 fold, about 30-40 fold,

8
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5

average AUC-, the mean AUC-, the median AUC-, or the AUC- of an individual, of (S)-

10 fold, at least about 1.9-fold, at least about 2-fold, at least about 2.5-fold, at least about 3-fold, at

least about 4-fold, at least about 5-fold, at least about 8-fold, at least about 10-fold, about 10-

fold, at least about 15-fold, at least about 20-fold, at least about 25-fold, at least about 50-fold,

15

20

25

9

20
26

20
13

99
   

   
25

 F
eb

 2
02

6

w
o
 
2
0
2
1
/
0
5
5
1
2
4

P
C
T
/
U
S
2
0
2
0
/
0
4
6
7
5
5

2
5
 
F
e
b
 
2
0
2
6

5
2
0
2
6
2
0
1
3
9
9 1
0

2
0

9



WO 2021/055124 PCT/US2020/046755

about 1,100-1,200 ng.hr/mL, about 1,200-1,300 ng.hr/mL, about 1,300-1,400 ng.hr/mL, about

1,400-1,500 ng.hr/mL, about 1,500-1,600 ng.hr/mL, about 1,600-1,700 ng.hr/mL, about 1,700-

1,800 ng.hr/mL, about 300-600 ng.hr/mL, about 600-900 ng.hr/mL, about 900-1,200 ng.hr/mL,

about 1,200-1,500 ng.hr/mL, about 1,500-1,800 ng.hr/mL, about 300-800 ng.hr/mL, about 800-

5 1,300 ng.hr/mL, about 1,300-1,800 ng.hr/mL, or about 300-1,800 ng.hr/mL. Ranges of AUC-

obtained by combining any of the ranges or endpoints above are also contemplated, especially if

ng.hr/mL, 400 ng.hr/mL, 750 ng.hr/mL, or 900 ng.hr/mL, These are values that are believed to

potentially be of particular utility.

10

about 1.5-fold, at least about 1.6-fold, at least about 1.7-fold, at least about 1.8-fold, at least

about 1.9-fold, at least about 2-fold, at least about 2.5-fold, at least about 3-fold, at least about

15 4-fold, at least about 5-fold, at least about 8-fold, about 5-20 fold, at least about 10-fold, about

10-fold, at least about 20-fold, at least about 25-fold, at least about 50-fold, at least about 100-

fold, at least about 150-fold, at least about 200-fold, or more, about 10-15 fold, about 10-25 fold,

about 5-20 fold, about 20-30 fold, about 30-40 fold, about 40-50 fold, about 50-60 fold, about

70-80 fold, about 80-90 fold, about 90-100 fold, about 100-110 fold, about 110-120 fold, about

20 120-130 fold, about 130-140 fold, about 140-150 fold, about 150-160 fold, about 160-170 fold,

about 170-180 fold, about 180-190 fold, or about 190-200 fold, as compared to administering a

dosage form containing the same amount of (R)-bupropion to the human being.

In some embodiments, the method achieves a C, such as the average C, the mean

C, the median C, or the C of an individual, of (S)-bupropion that is at least about 30

25 ng/mL, at least about 50 ng/mL, at least about 60 ng/mL, at least about 70 ng/mL, at least about

80 ng/mL, at least about 90 ng/mL, at least about 95 ng/mL, at least about 100 ng/mL, at least

about 105 ng/mL, at least about 110 ng/mL, at least about 115 ng/mL, at least about 120 ng/mL,

at least about 125 ng/mL, up to about 130 ng/mL, up to about 140 ng/mL, up to about 150 ng/mL,

up to about 160 ng/mL, up to about 170 ng/mL, up to about 180 ng/mL, up to about 190 ng/mL,

10
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5

about 90-120 ng/mL, about 120-160 ng/mL, about 160-220 ng/mL, about 30-90 ng/mL, about 90-

10 contemplated, especially if the range obtained encompasses, or is near, one or more the

following values for C: 45 ng/mL, 90 ng/mL, 125 ng/mL, 150 ng/mL, or 180 ng/mL. These are

values that are believed to potentially be of particular utility.

15
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35-40 ng/mL, about 30-40 ng/mL, about 40-45 ng/mL, about 45-50 ng/mL, about 30-50 ng/mL,

about 40-50 ng/mL, or about 50-60 ng/mL. Ranges of C obtained by combining any of the

ranges or endpoints above are also contemplated, especially if the range obtained encompasses,

or is near, one or more the following values for Cmin: 20 ng/mL, 30 ng/mL, 40 ng/mL, or 50 ng/mL.

5 These are values that are believed to potentially be of particular utility.

Administering (S)-bupropion may be useful in increasing plasma levels of (R,R)-

least about 3-fold, at least about 5-fold, at least about 10-fold, at least about 15-fold, at least

about 20-fold, at least about 40-fold, at least about 50-fold, at least about 100-fold, at least about

10

130-140 fold, about 140-150 fold, about 150-160 fold, about 160-170 fold, about 170-180 fold,

about 180-190 fold, or about 190-200 fold, as compared to administering a dosage form

15 containing the same amount of (R)-bupropion to the human being.

Administering (S)-bupropion may be useful in increasing the AUC-, such as the average

AUC-, the mean AUC-, the median AUC-, or the AUC- of an individual, of (R,R)-

hydroxybupropion, by at least about 1.1-fold, at least about 1.5-fold, at least about 2-fold, at

least about 3-fold, at least about 5-fold, about 6-fold, at least about 10-fold, at least about 15-

20 fold, at least about 20-fold, at least about 40-fold, at least about 50-fold, at least about 100-fold,

at least about 150-fold, at least about 200-fold, or more, about 5-10 fold, about 5-25 fold, about

5-20 fold, about 20-30 fold, about 30-40 fold, about 40-50 fold, about 50-60 fold, about 70-80

fold, about 80-90 fold, about 90-100 fold, about 100-110 fold, about 110-120 fold, about 120-

130 fold, about 130-140 fold, about 140-150 fold, about 150-160 fold, about 160-170 fold, about

25 170-180 fold, about 180-190 fold, or about 190-200 fold, as compared to administering a dosage

form containing the same amount of (R)-bupropion to the human being.

In some embodiments, the method achieves an AUC-, such as the average AUC-, the

mean AUC-, the median AUC-, or the AUC- of an individual, of (R,R)-hydroxybupropion that

is at least about 1,000 ng.hr/mL, at least about 3,000 ng.hr/mL, at least about 4,000 ng.hr/mL,
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5

22,000 ng.hr/mL, about 22,000-24,000 ng.hr/mL, about 4,000-10,000 ng.hr/mL, about 10,000-

10 20,000 ng.hr/mL, up to about 22,000 ng.hr/mL, up to about 24,000 ng.hr/mL, or up to about

30,000 ng.hr/mL. Ranges of AUC- obtained by combining any of the ranges or endpoints above

are also contemplated, especially if the range obtained encompasses, or is near, one or more the

15

at least about 1.1-fold, at least about 1.2-fold, at least about 1.3-fold, at least about 1.4-fold, at

20

25
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150 ng/mL, at least about 200 at least about 300 ng/mL, at least about 400 ng/mL, at least about

500 ng/mL, at least about 600 ng/mL, at least about 700 ng/mL, at least about 800 ng/mL, at least

about 900 ng/mL, at least about 1,000 ng/mL, at least about 1,100 ng/mL, at least about 1,200

ng/mL, at least about 1,300 ng/mL, up to about 1,400 ng/mL, up to about 1,500 ng/mL, up to

5 about 1,600 ng/mL, up to about 1,700 ng/mL, up to about 1,800 ng/mL, up to about 1,900 ng/mL,

up to about 2,000 ng/mL, up to about 2,100 ng/mL, up to about 2,200 ng/mL, up to about 2,300

ng/mL, about 700-800 ng/mL, about 800-900 ng/mL, about 900-1,000 ng/mL, about 1,000-1,100

ng/mL, about 1,100-1,200 ng/mL, about 1,200-1,300 ng/mL, about 1,300-1,400 ng/mL, about

10

about 1,300-2,300 ng/mL, or about 300-2,300 ng/mL. Ranges of C obtained by combining any

of the ranges or endpoints above are also contemplated, especially if the range obtained

15 encompasses, or is near, one or more of the following values for C: 400 ng/mL, 950 ng/mL,

1,500 ng/mL, or 2,100 ng/mL. These are values that are believed to potentially be of particular

Administering (S)-bupropion may be useful in increasing the Cmin, such as the average Cmin,

the mean Cmin, the median Cmin, or the C of an individual, of (R,R)-hydroxybupropion, by at least

20 about 1.1-fold, at least about 1.2-fold, at least about 1.3-fold, at least about 1.4-fold, at least

about 1.5-fold, at least about 1.6-fold, at least about 1.7-fold, at least about 1.8-fold, at least

about 1.9-fold, at least about 2-fold, at least about 2.5-fold, at least about 3-fold, at least about

4-fold, at least about 5-fold, at least about 10-fold, at least about 20-fold, at least about 50-fold,

at least about 60-fold, at least about 100-fold, at least about 150-fold, at least about 200-fold, or

25 more, about 1-5 fold, about 5-10 fold, about 5-20 fold, about 20-30 fold, about 30-40 fold, about

40-50 fold, about 50-60 fold, about 60-70 fold, about 70-80 fold, about 80-90 fold, about 90-100

fold, about 100-110 fold, about 110-120 fold, about 120-130 fold, about 130-140 fold, about 140-

150 fold, about 150-160 fold, about 160-170 fold, about 170-180 fold, about 180-190 fold, or
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5

at least about 900 ng/mL, at least about 1,000 ng/mL, at least about 1,100 ng/mL, at least about

10 ng/mL, up to about 2,000 ng/mL, up to about 2,100 ng/mL, up to about 2,200 ng/mL, up to about

2,300 ng/mL, about 200-300 ng/mL, about 300-400 ng/mL, about 400-500 ng/mL, about 500-600

ng/mL, about 600-700 ng/mL, about 700-800 ng/mL, about 800-900 ng/mL, about 900-1,000

15

encompasses, or is near, one or more of the following values for C: 350 ng/mL, 600 ng/mL, 700

20

25

ng.hr/mL, up to about 3,000 ng.hr/mL, about 500-600 ng.hr/mL, about 600-800 ng.hr/mL, about
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800-1,000 ng.hr/mL, about 1,000-1,200 ng.hr/mL, about 1,200-1,400 ng.hr/mL, about 1,400-

1,600 ng.hr/mL, about 1,600-1,800 ng.hr/mL, about 1,800-2,000 ng.hr/mL, about 2,000-2,200

ng.hr/mL, about 2,200-2,400 ng.hr/mL, about 2,400-2,600 ng.hr/mL, about 2,600-2,800

ng.hr/mL, about 2,800-3,000 ng.hr/mL, about 500-1,000 ng.hr/mL, about 1,000-1,500 ng.hr/mL,

5 about 1,500-2,000 ng.hr/mL, about 2,000-2,500 ng.hr/mL, about 2,500-3,000 ng.hr/mL, about

500-1,500 ng.hr/mL, about 1,500-3,000 ng.hr/mL, about 2,000-3,000 ng.hr/mL, or about 500-

are also contemplated, especially if the range obtained encompasses, or is near, one or more the

following values for AUC-: 500 ng.hr/mL, 1,300 ng.hr/mL, 1,800 ng.hr/mL, or 2,600 ng.hr/mL.

10

about 40 ng/mL, at least about 60 ng/mL, at least about 80 ng/mL, at least about 90 ng/mL, at

least about 100 ng/mL, at least about 120 ng/mL, at least about 140 ng/mL, up to about 160

15 ng/mL, up to about 180 ng/mL, up to about 200 ng/mL, up to about 220 ng/mL, up to about 240

ng/mL, up to about 260 ng/mL, up to about 280 ng/mL, about 40-60 ng/mL, about 60-80 ng/mL,

160-180 ng/mL, about 180-200 ng/mL, about 200-220 ng/mL, about 220-240 ng/mL, about 240-

260 ng/mL, about 260-280 ng/mL, about 280-300 ng/mL, about 40-100 ng/mL, about 100-150

20 ng/mL, about 150-200 ng/mL, about 200-250 ng/mL, about 250-280 ng/mL, about 40-120 ng/mL,

about 120-200 ng/mL, about 200-280 ng/mL, or about 40-280 ng/mL. Ranges of C obtained

by combining any of the ranges or endpoints above are also contemplated, especially if the range

obtained encompasses, or is near, one or more the following values for C: 60 ng/mL, 120

ng/mL, 200 ng/mL, or 240 ng/mL. These are the values that are believed to potentially be of

25 particular utility.

In some embodiments, the method achieves an AUC-, such as the average AUC-, the

mean AUC-, the median AUC-, or the AUC- of an individual, of threohydroxybupropion that

is at least about 2,000 ng.hr/mL, at least about 3,000 ng.hr/mL, at least about 4,000 ng.hr/mL, at
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5

ng.hr/mL, about 12,000-13,000 ng.hr/mL, about 13,000-14,000 ng.hr/mL, about 14,000-15,000

the range obtained encompasses, or is near, one or more the following values for AUC-: 3,000

ng.hr/mL, 6,000 ng.hr/mL, 8,000 ng.hr/mL, or 12,000 ng.hr/mL. These are the values that are

15

least about 500 ng/mL, at least about 600 ng/mL, at least about 700 ng/mL, up to about 800

20

25

by structure, name, or any other means, includes pharmaceutically acceptable salts; alternate
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solid forms, such as polymorphs, crystals, solvates, hydrates, etc.; tautomers; deuterium-

modified compounds; or any chemical species that may rapidly convert to a compound described

herein under conditions in which the compounds are used as described herein.

(S)-Bupropion, alone or in a combination with another drug may be combined with a

5 pharmaceutical carrier selected on the basis of the chosen route of administration and standard

pharmaceutical practice as described, for example, in Remington's Pharmaceutical Sciences,

by the solubility and chemical nature of the compounds, chosen route of administration, and

standard pharmaceutical practice.

10 (S)-bupropion drug may be administered to a human patient in a variety of forms adapted

subcutaneous, intraocular, intrasynovial, transepithelial including transdermal; ophthalmic;

sublingual; and buccal, and topically including ophthalmic; dermal; ocular; rectal; nasal; etc.

15 (S)-bupropion may be formulated for oral administration, for example, with an inert

diluent or with an edible carrier, or it may be enclosed in hard or soft shell gelatin capsules,

administration, the active compound may be incorporated with an excipient and used in the form

of ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions, syrups, wafers, and

20 the like.

Tablets, troches, pills, capsules and the like containing (S)-bupropion may also contain

one or more of the following: a binder such as gum tragacanth, acacia, corn starch, or gelatin; an

excipient, such as dicalcium phosphate; a disintegrating agent such as corn starch, potato starch,

alginic acid, and the like; a lubricant such as magnesium stearate; a sweetening agent such as

25 sucrose, lactose, or saccharin; or a flavoring agent such as peppermint, oil of wintergreen, or

cherry flavoring. When the dosage form is a capsule, it may contain, in addition to materials of

the above type, a liquid carrier. Various other materials may be present as coating, for instance,

tablets, pills, or capsules may be coated with shellac, sugar or both. A syrup or elixir may contain

18
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5

Solutions of the active compounds as free bases or pharmacologically acceptable salts can be

10

growth of microorganisms.

Some embodiments include administration of a tablet that contains (S)-Bupropion in a

15

such as an acrylic acid or a methacrylic acid copolymer or an ester thereof, e.g. a methyl

20

25

N-

trimethylammoniumpropylmethacrylamide chloride, N-trimethylammonium-2,2-
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dimethylpropyl-1-methacrylate chloride; a cellulose derivative such as a carboxyalkylcellulose

(e.g. carboxymethylcellulose), hydroxypropyl methylcellulose, etc. In some embodiments, the

sustained release polymer is hydroxypropyl methylcellulose. For example, particles of (S)-

Bupropion could be blended with microcrystalline cellulose and hydroxypropyl methylcellulose

5 (e.g., METHOCEL) to form a mixture of blended powders.

Examples of neurological disorders or central nervous system disorders that may be

therapeutic plasma levels of one of its metabolites, such as (R,R)-hydroxybupropion) include, but

are not limited to: affective disorders, psychiatric disorders, cerebral function disorders,

10 movement disorders, dementias, motor neuron diseases, neurodegenerative diseases, seizure

administering (S)-bupropion to achieve therapeutic plasma levels of one of its metabolites, such

as (R,R)-hydroxybupropion) include, but are not limited to, depression, major depression,

15 treatment resistant depression and treatment resistant bipolar depression, bipolar disorders

including cyclothymia, seasonal affective disorder, mood disorders, chronic depression

(PMDD), situational depression, atypical depression, mania, anxiety disorders, attention deficit

disorder (ADD), attention deficit disorder with hyperactivity (ADDH), and attention

20 deficit/hyperactivity disorder (AD/HD), bipolar and manic conditions, obsessive-compulsive

disorder, bulimia, obesity or weight-gain, narcolepsy, chronic fatigue syndrome, premenstrual

syndrome, substance addiction or abuse, nicotine addiction, psycho-sexual dysfunction,

pseudobulbar affect, and emotional lability.

Depression may be manifested by depressive symptoms. These symptoms may include

25 psychological changes such as changes in mood, feelings of intense sadness, despair, mental

slowing, loss of concentration, pessimistic worry, agitation, anxiety, irritability, guilt, anger,

feelings of worthlessness, reckless behavior, suicidal thoughts or attempts, and/or self-
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5

to have had an inadequate response to treatment with the antidepressants after an adequate

10

antidepressant treatment trials or have failed or had an inadequate response to 1, 2, 3, or more

prior antidepressant treatments. In some embodiments, a patient being treated for treatment

15

metabolites, such as (R,R)-hydroxybupropion) include, but are not limited to: Montgomery-

20

25

item Generalized Anxiety Disorder (GAD-7), Clinical Global Impressions- Improvement (CGI-I).

Sheehan Disability Scale (SDS). 16-item Quick Inventory of Depressive Symptomatology - Self

21
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Report (QID(S)-SR16), Hamilton Anxiety Scale (HAM-A), Massachusetts General Hospital

Cognitive and Physical Functioning Questionnaire (CPFQ), CPFQ - Cognitive subscales (Items 4 to

7), Brief Psychiatric Rating Scale (BPRS), etc.; Digit Symbol Substitution Test (DSST), Rey Auditory

Verbal Learning Task (RAVLT), Trail Making Test (TMT), Stroop Colour Naming Test

5 (STROOP), Simple Reaction Time (SRT), Choice Reaction Time (CRT), etc.

Patients who may benefit from the treatments described herein include pediatric

of age, about 10-12 years of age, or about 12-18 years of age, adult patients, such as patients

having an age of about 18-65 years; about 18-30 years; about 30-50 years; about 50-65 years,

10 and elderly patients, such as patients over 65 years of age; about 65-75 years of age; about 75-

to achieve therapeutic plasma levels of one of its metabolites, such as (R,R)-hydroxybupropion)

may result in a reduction of depressive symptoms of at least about 5%, at least about 10%, at

15 least about 20%, at least about 30%, at least about 40%, at least about 50%, at least about 60%,

at least about 70%, at least about 80%, at least about 90%, up to about 100%, or any other

Psychiatric disorders that may be treated by administering (S)-bupropion (including

administering (S)-bupropion to achieve therapeutic plasma levels of one of its metabolites, such

20 as (R,R)-hydroxybupropion) include, but are not limited to, anxiety disorders, such as phobias,

generalized anxiety disorder, social anxiety disorder, panic disorder, agoraphobia, obsessive-

compulsive disorder, and post-traumatic stress disorder (PTSD); mania, manic depressive illness,

hypomania, unipolar depression, depression, stress disorders, somatoform disorders, personality

disorders, psychosis, schizophrenia, delusional disorder, schizoaffective disorder, schizotypy,

25 aggression, aggression in Alzheimer's disease, agitation, and agitation in Alzheimer's disease.

Agitation associated with Alzheimer's disease occurs as the disease progresses. Agitation

may present itself as inappropriate verbal, emotional, and/or physical behaviors. Inappropriate
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5

plasma levels of one of its metabolites, such as (R,R)-hydroxybupropion) may result in a

10

Measures of treatment effect of agitation that may be improved by administering (S)-

bupropion (including administering (S)-bupropion to achieve therapeutic plasma levels of one of

15

Inventory (NPI Agitation/Aggression Domain); Cocomitant Medications (Frequency of using

20

25

Neuropsychiatric Inventory (Caregiver Distress for NPI Domains), etc.
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Substance addiction abuse that may be treated by administering (S)-bupropion (including

administering (S)-bupropion to achieve therapeutic plasma levels of one of its metabolites, such

as (R,R)-hydroxybupropion) includes, but is not limited to, drug dependence, addiction to

cocaine, psychostimulants (e.g., crack, cocaine, speed, meth), nicotine, alcohol, opioids,

5 anxiolytic and hypnotic drugs, cannabis (marijuana), amphetamines, hallucinogens,

phencyclidine, volatile solvents, and volatile nitrites. Nicotine addiction includes nicotine

cigarettes, and addiction to chewing tobacco.

Cerebral function disorders that may be treated by administering (S)-bupropion (including

10 administering (S)-bupropion to achieve therapeutic plasma levels of one of its metabolites, such

epilepsy, disturbances of consciousness, coma, lowering of attention, speech disorders, voice

spasms, Parkinson's disease, Lennox-Gastaut syndrome, autism, hyperkinetic syndrome, and

15 schizophrenia. Cerebral function disorders also include disorders caused by cerebrovascular

diseases including, but not limited to, stroke, cerebral infarction, cerebral bleeding, cerebral

disturbance of consciousness, senile dementia, coma, lowering of attention, and speech

disorders.

20 Movement disorders that may be treated by administering (S)-bupropion (including

administering (S)-bupropion to achieve therapeutic plasma levels of one of its metabolites, such

as (R,R)-hydroxybupropion) include, but are not limited to, akathisia, akinesia, associated

movements, athetosis, ataxia, ballismus, hemiballismus, bradykinesia, cerebral palsy, chorea,

Huntington's disease, rheumatic chorea, Sydenham's chorea, dyskinesia, tardive dyskinesia,

25 dystonia, blepharospasm, spasmodic torticollis, dopamine-responsive dystonia, Parkinson's

disease, restless legs syndrome (RLS), tremor, essential tremor, and Tourette's syndrome, and

Wilson's disease.

(S)-bupropion to achieve therapeutic plasma levels of one of its metabolites, such as (R,R)-
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5

as (R,R)-hydroxybupropion) include, but are not limited to, amyotrophic lateral sclerosis (ALS),

10

Neurodegenerative diseases that may be treated by administering (S)-bupropion

(including administering (S)-bupropion to achieve therapeutic plasma levels of one of its

15

(MS), multiple system atrophy, Shy-Drager syndrome, corticobasal degeneration, progressive

20

25

generalized seizures including, but not limited to, generalized tonic-clonic seizures, absence
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seizures, atonic seizures, myoclonic seizures, juvenile myoclonic seizures, and infantile spasms;

and status epilepticus.

Types of headaches that may be treated administering (S)-bupropion (including

administering (S)-bupropion to achieve therapeutic plasma levels of one of its metabolites, such

5 as (R,R)-hydroxybupropion) include, but are not limited to, migraine, tension, and cluster

headaches.

(including administering (S)-bupropion to achieve therapeutic plasma levels of one of its

metabolites, such as (R,R)-hydroxybupropion) include, Rett Syndrome, autism, tinnitus,

10 disturbances of consciousness disorders, sexual dysfunction, intractable coughing, narcolepsy,

dysphonia, and vocal tremor; diabetic neuropathy, chemotherapy-induced neurotoxicity, such as

methotrexate neurotoxicity; incontinence including, but not limited, stress urinary incontinence,

15 urge urinary incontinence, and fecal incontinence; and erectile dysfunction.

In some embodiments, administering (S)-bupropion (including administering (S)-

hydroxybupropion) may be useful to treat pain, joint pain, pain associated with sickle cell disease,

pseudobulbar affect, depression (including treatment resistant depression), disorders related to

20 memory and cognition, schizophrenia, Parkinson's disease, amyotrophic lateral sclerosis (ALS),

seizures, cough (including chronic cough), etc.

In some embodiments, refractory depression may be treated by administering (S)-

bupropion (including administering (S)-bupropion to achieve therapeutic plasma levels of one of

its metabolites, such as (R,R)-hydroxybupropion)-

25 (S)-bupropion may also be used (either by direct action of (S)-bupropion, or by

administration of (S)-bupropion to achieve therapeutic plasma levels of one of its metabolites,

such as (R,R)-hydroxybupropion) to treat, or provide relief to, any type of pain including, but not

pain, inflammatory pain, arthritis pain, complex regional pain syndrome, etc.
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5

spinal cord injury, post-stroke pain, central multiple sclerosis pain, HIV-associated neuropathy,

10

to relieve fibromyalgia.

Adverse events associated with bupropion that may be avoided or reduced by a method

15

increased irritability or excitement, tinnitus, drowsiness, dizziness, sedation, somnolence,

20

25

Other adverse events that may be reduced or avoided by a method described herein
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blurred vision, burning sensation in the eyes, buzzing sound in ear, changes in vital signs

(including, but not limited to, heart rate, respiratory rate, body temperature, blood pressure),

cold sensation, constipation, difficulty concentrating, difficulty sleeping, difficulty in falling

asleep, difficulty urinating, difficulty with bowel movement, discomfort in the ear, discomfort in

5 the eye, discomfort in the stomach, dizziness, dry lips, dry mouth, dry throat, dysmenorrhea,

fatigue, feeling feverish, feeling heavy headed, feeling more agitated than usual, feeling more

increased blood pressure, increased skin sensitivity, increased skin sensitivity at head and face,

involuntary muscle contraction, involuntary muscle contractions at all over the body, knee pain,

10 leg weakness, lightheadedness, loose stool, loss of appetite, low back pain, menstrual disorder,

sensitivity, skin sensitivity in arm, face, and/or head, sleep difficulties, soft stools, stomach ache,

stomach discomfort, sweaty hands and/or feet, throat irritation, throat pain, tinnitus, tremors,

15 and/or weakness. Any of these side effects may also be referred to, or grouped, according to a

corresponding, equivalent, or otherwise relevant term found in the Medical Dictionary for

The following embodiments are contemplated:

Embodiment 1. A method of providing (R)-bupropion and (S)-bupropion to the

plasma, comprising:

selecting a human being in need of the pharmacokinetic profile provided by orally

administering a reference dosage form containing a first amount of racemic bupropion at a first

dosing frequency; and

orally administering a dosage form containing a second amount of (S)-bupropion that is

at least 95% enantiomerically pure at the first dosing frequency to achieve the same

pharmacokinetic profile that would be achieved by administering the reference dosage form at

the first dosing frequency;

wherein the second amount is about 40% to about 60% of the first amount.
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Embodiment 2.

5 and

at least 95% enantiomerically pure at the first dosing frequency to achieve the same therapeutic

10

wherein the second amount is about 40% to about 60% of the first amount.

Embodiment 3. A method of treating a human being comprising orally

15

administered to treat the same human being for the same condition.

Embodiment 4. A method of providing therapeutically effective plasma levels of

(R,R)-hydroxybupropion comprising orally administering, one or two times per day, a dosage

20 form containing (S)-bupropion that is at least 95% enantiomerically pure, to a human being in

need of treatment with (R,R)-hydroxybupropion, wherein (R,R)-hydroxybupropion is at least 97%

of the total amount of (R,R)-hydroxybupropion and (S,S)-hydroxybupropion present in the

plasma of the human being, and wherein the method achieves a C of (R,R)-hydroxybupropion

that is at least about 500 ng/mL in the human being.

25 Embodiment 5. A method of treating a human being comprising orally

administering a dosage form containing (S)-bupropion that is at least 95% enantiomerically pure

to the human being, wherein the human being is in need of treatment with (S)-bupropion,

wherein the (S)-bupropion is the sole active agent used to treat the human being.
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Embodiment 6. A method of treating a human being comprising orally

administering a dosage form containing about 50 mg to about 100 mg of (S)-bupropion that is at

least 95% enantiomerically pure, one or two times per day, to the human being, wherein the

human being is in need of treatment with (S)-bupropion.

5 Embodiment 7. A method of treating a human being comprising orally

administering a dosage form containing (S)-bupropion that is at least 95% enantiomerically pure,

with (S)-bupropion, wherein the method achieves a C of (S)-bupropion that is at least about

60 ng/mL.

10 Embodiment 8. A method of treating a human being comprising orally

with (S)-bupropion, wherein (R,R)-hydroxybupropion is at least 97% of the total of amount of

(R,R)-hydroxybupropion and (S,S)-hydroxybupropion present in the plasma of the human being.

15 Embodiment 9. A method of providing therapeutically effective plasma levels of

(R,R)-hydroxybupropion comprising orally administering, one or two times per day, a dosage

20

Embodiment 10.

25

Embodiment 11.
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Embodiment 12.

5

about 600 ng.h/mL.

10

with (S)-bupropion, wherein the method achieves a C of (R,R)-hydroxybupropion that is at

least about 800 ng/mL.

Embodiment 14.

15

at least about 8,000 ng.h/mL.

Embodiment 15. A method of treating a human being comprising orally

administering a dosage form containing (S)-bupropion that is at least 95% enantiomerically pure,

20 one or two times per day, to the human being, wherein the human being is in need of treatment

least about 90 ng/mL.

Embodiment 16. A method of treating a human being comprising orally

administering a dosage form containing (S)-bupropion that is at least 95% enantiomerically pure,

25 one or two times per day, to the human being, wherein the human being is in need of treatment

at least about 1,000 ng.h/mL.

Embodiment 17. A method of treating a human being comprising orally

administering a dosage form containing (S)-bupropion that is at least 95% enantiomerically pure,
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one or two times per day, to the human being, wherein the human being is in need of treatment

with (S)-bupropion, wherein the method achieves a C of threohydroxybupropion that is at

Embodiment 18. A method of treating a human being comprising orally

5 administering a dosage form containing (S)-bupropion that is at least 95% enantiomerically pure,

one or two times per day, to the human being in need of treatment with (S)-bupropion, wherein

Embodiment 19. The method of embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,

14, 15, 16, 17, or 18, wherein the human being is in need of treatment with (S)-bupropion.

10 Embodiment 20. The method of embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,

Embodiment 21. The method of embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,

14, 15, 16, 17, 18, 19, or 20, wherein the method is effective in increasing the C of (S)-

15 bupropion at least 5-fold as compared to the C of (R)-bupropion that results from

administering the same amount of (R)-bupropion to the human being.

Embodiment 22. The method of embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,

20 Embodiment 23.

14, 15, 16, 17, 18, 19, 20, 21, or 22, wherein the method is effective in increasing the C of (R,R)-

Embodiment 24.

25

Embodiment 25. The method of embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,

Embodiment 26. The method of embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,
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Embodiment 27. The method of embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,

5

14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, or 27, which is effective in providing

10

treatment with (R,R)-hydroxybupropion.

Embodiment 30. The method of embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,

15 Embodiment 31.

Embodiment 32. The method of embodiment 31, wherein the dosage form is

administered for at least 14 consecutive days.

20 Embodiment 33. The method of embodiment 31, wherein the dosage form is

Embodiment 34. The method of embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,

14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, or 33, wherein the dosage

25 Embodiment 35. The method of embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,

dosage form is administered once daily for 1 to 3 consecutive days, then the dosage form is

form is administered once daily or twice daily for a total of at least 8 consecutive days.
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Embodiment 36. The method of embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,

14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, or 35, wherein the

administered twice a day for at least the following 7 consecutive days, so that the dosage form is

5 administered once daily or twice daily for a total of at least 8 consecutive days.

Embodiment 37. The method of embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,

the dosage form contains about 70 mg to about 80 mg of the (S)-bupropion.

Embodiment 38. The method of embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,

10 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, or 37, wherein

Embodiment 39.

14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, or 38,

wherein the method achieves an AUC- of (S)-bupropion in the human being that is at least

15

Embodiment 40. The method of embodiment 39, wherein the method achieves an

AUC- of (S)-bupropion in the human being that is about 500 ng.hr/mL to about 900 ng.hr/mL.

Embodiment 41. The method of embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,

20

Embodiment 42. The method of embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,

Embodiment 43. The method of embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,

25

40, 41, or 42, wherein the method achieves a C of (R,R)-hydroxybupropion in the human being

Embodiment 44. The method of embodiment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,
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Embodiment 45. The method of embodiment 44, wherein the method achieves an

one or two times per day, to the human being.

Embodiment 48. Use of (S)-bupropion that is at least 95% enantiomerically pure in

form comprises (S)-bupropion that is at least 95% enantiomerically pure, and the label states that

46, 47, 48, or 49, wherein the condition is a neurological disorder or a central nervous system

50, wherein the human being is selected for having the condition.

Embodiment 52. The method, the dosage form, the use, or the kit of embodiment

of bupropion is the same as a reference AUC of bupropion that results from administering a daily

about 200 mg; wherein a daily dose of an (S)-bupropion is administered to the human being to

to about 120 mg; wherein the (S)-bupropion is at least 95% enantiomerically pure, and no other
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bupropion is administered with the daily dose of the (S)-bupropion; and wherein the daily dose

of the (S)-bupropion is about 40% to about 60% of the daily dose of racemic bupropion.

Embodiment 53.

51, wherein the condition is treated by achieving a first AUC of bupropion, wherein the first AUC

5 of bupropion is the same as a reference AUC of bupropion that results from administering a daily

dose of racemic bupropion, wherein the daily dose of racemic bupropion is about 200 mg to

about 250 mg; wherein a daily dose of an (S)-bupropion is administered to the human being to

achieve the first AUC of bupropion, wherein the daily dose of the (S)-bupropion is about 80 mg

to about 150 mg; wherein the (S)-bupropion is at least 95% enantiomerically pure, and no other

10 bupropion is administered with the daily dose of the (S)-bupropion; and wherein the daily dose

of the (S)-bupropion is about 40% to about 60% of the daily dose of racemic bupropion.

Embodiment 54. The method, the dosage form, the use, or the kit of embodiment

51, wherein the condition is treated by achieving a first AUC of bupropion, wherein the first AUC

of bupropion is the same as a reference AUC of bupropion that results from administering a daily

15 dose of racemic bupropion, wherein the daily dose of racemic bupropion is about 250 mg to

about 300 mg; wherein a daily dose of an (S)-bupropion is administered to the human being to

achieve the first AUC of bupropion, wherein the daily dose of the (S)-bupropion is about 100 mg

to about 180 mg; wherein the (S)-bupropion is at least 95% enantiomerically pure, and no other

bupropion is administered with the daily dose of the (S)-bupropion; and wherein the daily dose

20 of the (S)-bupropion is about 40% to about 60% of the daily dose of racemic bupropion.

Embodiment 55. The method, the dosage form, the use, or the kit of embodiment

51, wherein the condition is treated by achieving a first AUC of bupropion, wherein the first AUC

of bupropion is the same as a reference AUC of bupropion that results from administering a daily

dose of racemic bupropion, wherein the daily dose of racemic bupropion is about 300 mg to

25 about 350 mg; wherein a daily dose of an (S)-bupropion is administered to the human being to

achieve the first AUC4 of bupropion, wherein the daily dose of the (S)-bupropion is about 120 mg

to about 210 mg; wherein the (S)-bupropion is at least 95% enantiomerically pure, and no other

bupropion is administered with the daily dose of the (S)-bupropion; and wherein the daily dose

of the (S)-bupropion is about 40% to about 60% of the daily dose of racemic bupropion.
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Embodiment 56.

5

10 Embodiment 57

15

20

25
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Embodiment 59. The method, the dosage form, the use, or the kit of embodiment

51, wherein the condition is treated by achieving a first AUC of hydroxybupropion, wherein the

first AUC of hydroxybupropion is the same as a reference AUC of hydroxybupropion that results

from administering a daily dose of racemic bupropion, wherein the daily dose of racemic

5 bupropion is about 200 mg to about 250 mg; wherein a daily dose of an (S)-bupropion is

administered to the human being to achieve the first AUC of hydroxybupropion, wherein the daily

dose of the (S)-bupropion is about 80 mg to about 150 mg; wherein the (S)-bupropion is at least

95% enantiomerically pure, and no other bupropion is administered with the daily dose of the

(S)-bupropion; and wherein the daily dose of the (S)-bupropion is about 40% to about 60% of the

10

Embodiment 60. The method, the dosage form, the use, or the kit of embodiment

51, wherein the condition is treated by achieving a first AUC of hydroxybupropion, wherein the

first AUC of hydroxybupropion is the same as a reference AUC of hydroxybupropion that results

from administering a daily dose of racemic bupropion, wherein the daily dose of racemic

15 bupropion is about 250 mg to about 300 mg; wherein a daily dose of an (S)-bupropion is

administered to the human being to achieve the first AUC of hydroxybupropion, wherein the daily

dose of the (S)-bupropion is about 100 mg to about 180 mg; wherein the (S)-bupropion is at least

95% enantiomerically pure, and no other bupropion is administered with the daily dose of the

(S)-bupropion; and wherein the daily dose of the (S)-bupropion is about 40% to about 60% of the

20 daily dose of racemic bupropion.

Embodiment 61. The method, the dosage form, the use, or the kit of embodiment

51, wherein the condition is treated by achieving a first AUC of hydroxybupropion, wherein the

first AUC of hydroxybupropion is the same as a reference AUC of hydroxybupropion that results

from administering a daily dose of racemic bupropion, wherein the daily dose of racemic

25 bupropion is about 300 mg to about 350 mg; wherein a daily dose of an (S)-bupropion is

administered to the human being to achieve the first AUC of hydroxybupropion, wherein the daily

dose of the (S)-bupropion is about 120 mg to about 210 mg; wherein the (S)-bupropion is at least

95% enantiomerically pure, and no other bupropion is administered with the daily dose of the
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Embodiment 62.

5

10 95% enantiomerically pure, and no other bupropion is administered with the daily dose of the

Embodiment 63.

15

20

Embodiment 64.

25

hydroxybupropion, wherein the daily dose of the (S)-bupropion is about 60 mg to about 120 mg;

39

20
26

20
13

99
   

   
25

 F
eb

 2
02

6

W
O
 
2
0
2
1
/
0
5
5
1
2
4

P
C
T
/
U
S
2
0
2
0
/
0
4
6
7
5
5

2
5
 
F
e
b
 
2
0
2
6

E
m
b
o
d
i
m
e
n
t
 
6
2
.

2
0
2
6
2
0
1
3
9
9 1
0

E
m
b
o
d
i
m
e
n
t
 
6
3
.

3
9



WO 2021/055124 PCT/US2020/046755

wherein the (S)-bupropion is at least 95% enantiomerically pure, and no other bupropion is

administered with the daily dose of the (S)-bupropion; and wherein the daily dose of the (S)-

bupropion is about 40% to about 60% of the daily dose of racemic bupropion.

Embodiment 65. The method, the dosage form, the use, or the kit of embodiment

5 51, wherein the condition is treated by achieving a first AUC of (R,R)-hydroxybupropion, wherein

the first AUC of (R,R)-hydroxybupropion is the same as a reference AUC of (R,R)-

hydroxybupropion that results from administering a daily dose of racemic bupropion, wherein

the daily dose of racemic bupropion is about 200 mg to about 250 mg; wherein a daily dose of

an (S)-bupropion is administered to the human being to achieve the first AUC of (R,R)-

10

wherein the (S)-bupropion is at least 95% enantiomerically pure, and no other bupropion is

administered with the daily dose of the (S)-bupropion; and wherein the daily dose of the (S)-

Embodiment 66. The method, the dosage form, the use, or the kit of embodiment

15 51, wherein the condition is treated by achieving a first AUC of (R,R)-hydroxybupropion, wherein

the first AUC of (R,R)-hydroxybupropion is the same as a reference AUC of (R,R)-

hydroxybupropion that results from administering a daily dose of racemic bupropion, wherein

the daily dose of racemic bupropion is about 250 mg to about 300 mg; wherein a daily dose of

an (S)-bupropion is administered to the human being to achieve the first AUC of (R,R)-

20 hydroxybupropion, wherein the daily dose of the (S)-bupropion is about 100 mg to about 180

mg; wherein the (S)-bupropion is at least 95% enantiomerically pure, and no other bupropion is

administered with the daily dose of the (S)-bupropion; and wherein the daily dose of the (S)-

Embodiment 67. The method, the dosage form, the use, or the kit of embodiment

25 51, wherein the condition is treated by achieving a first AUC of (R,R)-hydroxybupropion, wherein

the first AUC of (R,R)-hydroxybupropion is the same as a reference AUC of (R,R)-

hydroxybupropion that results from administering a daily dose of racemic bupropion, wherein

the daily dose of racemic bupropion is about 300 mg to about 350 mg; wherein a daily dose of
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5 Embodiment 68.

10 an (S)-bupropion is administered to the human being to achieve the first AUC of (R,R)-

administered with the daily dose of the (S)-bupropion; and wherein the daily dose of the (S)-

15 Embodiment 69.

20

administered with the daily dose of the (S)-bupropion; and wherein the daily dose of the (S)-

25 Embodiment 70.

Embodiment 71.
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Embodiment 72. The method of any preceding embodiment, wherein the (S)-

bupropion is administered once daily.

Embodiment 73. The method of any one of embodiments 46-71, wherein the (S)-

bupropion is administered in two doses per day, wherein the sum of the two doses per day is the

5 daily dose.

Embodiment 74. The method of any preceding embodiment, wherein the (S)-

bupropion is administered for at least 8 consecutive days.

Embodiment 75. The method of any preceding embodiment, wherein the (S)-

bupropion is administered for at least 14 consecutive days.

10 Embodiment 76.

bupropion is administered for at least 21 consecutive days.

Embodiment 77. The method of any preceding embodiment, wherein the (S)-

Embodiment 78. The method of any preceding embodiment, wherein the (S)-

15

Embodiment 79. The method of embodiment 78, wherein the dosage form is

formulated to have a T of (S)-bupropion that is about 2 hours to about 4 hours.

Embodiment 80. The method of any preceding embodiment, wherein the method

achieves an AUC- of (S)-bupropion in the human being that is at least about 300 ng.hr/mL.

20 Embodiment 81. The method of any preceding embodiment, wherein the method

achieves an AUC- of (S)-bupropion in the human being that is at least about 400 ng.hr/mL.

Embodiment 82. The method of any preceding embodiment, wherein the method

ng.hr/mL.

25 Embodiment 83. The method of any preceding embodiment, wherein the method

achieves a C of (S)-bupropion in the human being that is about 60 ng/mL to about 140 ng/mL.

Part 1
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5

Part 2

Healthy adult subjects were administered either 105 mg S-bupropion or 105 mg R-

measured for full pharmacokinetic assessments on Days 1 and 8. Chiral bioanalytical methods

metabolite hydroxybupropion.

In Table 1, values are shown for tablets containing 105 mg S-bupropion from Part 2.

Values for racemic bupropion tablets, containing 75 mg R- and 75 mg S-bupropion, were taken

from Part 1 and normalized to 105 mg R- and 105 mg S-bupropion by multiplying by 105/150 to

allow comparison to the 105 mg S-bupropion tablets. Both S-bupropion and racemic bupropion

20 tablets were sustained release formulations dosed to healthy volunteers. AUC- values for

bupropion and hydroxybupropion are also depicted in FIG. 1.

Table 1

AUC- (ng.h/mL)

(105 mg R- and (105 mg S-bupropion)

BID

BID (n = 10)

(n = 15)

Bupropion 644.6 793.1
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Hydroxybupropion
3,561.1 3,464.4

AUC-

Part 3

A randomized, double-blind, multiple-dose, placebo-controlled, parallel group trial was

conducted to examine the safety and tolerability of the pure S- and R- enantiomers of bupropion,

5 with pharmacokinetic sampling. In this trial healthy adult subjects were administered 105 mg S-

bupropion, 105 mg R-bupropion sustained release tablets, or placebo (15 subjects per group),

of bupropion and its metabolites were measured on Day 7 at 3-4 hours after dosing. Chiral

10 bioanalytical methods were used to measure concentrations of the enantiomers of bupropion

and its major active metabolite hydroxybupropion. The mean plasma concentrations measured

C of R,R-hydroxybupropion that resulted from administering 105 mg of S-bupropion was

15 of -bupropion was 135.1 ng/mL.

Table 2

Mean concentration (ng/mL)

Analyte
S-bupropion R-bupropion

Bupropion 170.9 15.1

195.5

The T for the dosage form comprising (S)-bupropion described above was between two

hours and four hours.

20

understood in all instances as indicating both the exact values as shown and as being modified

44
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set forth in the specification and attached claims are approximations that may vary depending

limit the application of the doctrine of equivalents to the scope of the claims, each numerical

5

methods described herein can be performed in any suitable order unless otherwise indicated

10 herein or otherwise clearly contradicted by context. The use of any and all examples, or

of the invention.

15

construed as limitations. Each group member may be referred to and claimed individually or in

20

all Markush groups used in the appended claims.

inventors for carrying out the invention. Of course, variations on these described embodiments

will become apparent to those of ordinary skill in the art upon reading the foregoing description.

25 The inventor expects skilled artisans to employ such variations as appropriate, and the inventors

intend for the invention to be practiced otherwise than specifically described herein.

Accordingly, the claims include all modifications and equivalents of the subject matter recited in

the claims as permitted by applicable law. Moreover, any combination of the above-described

45
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otherwise clearly contradicted by context.

the principles of the claims. Other modifications that may be employed are within the scope of

5 the claims. Thus, by way of example, but not of limitation, alternative embodiments may be

utilized in accordance with the teachings herein. Accordingly, the claims are not limited to

embodiments precisely as shown and described.
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What Is Claimed Is:

1. A method of treating a human being, comprising orally administering a dosage form

containing (S)-bupropion that is at least 95% enantiomerically pure, one or two times per day, to

the human being.

5 2. A dosage form for treating a condition in a human being, comprising (S)-bupropion that

is at least 95% enantiomerically pure, wherein the dosage form is orally administered one or two

times per day to the human being.

3. Use of (S)-bupropion that is at least 95% enantiomerically pure in the manufacture of a

medicament for treating a condition in a human being, wherein the medicament is orally

10 administered one or two times per day to the human being.

4. A kit comprising a dosage form and a label, wherein the dosage form comprises (S)-

bupropion that is at least 95% enantiomerically pure, and the label states that the dosage form

is orally administered one or two times per day to the human being for treating a condition in

the human being.

15 5. The method, the dosage form, the use, or the kit of claim 1, 2, 3, or 4, wherein the

condition is a neurological disorder or a central nervous system disorder.

6. The method, the dosage form, the use, or the kit of claim 5, wherein the human being is

selected for having the condition.

7. The method, the dosage form, the use, or the kit of claim 6, wherein the condition is

20 treated by achieving a first AUC- of bupropion, wherein the first AUC- of bupropion is the

same as a reference AUC- of bupropion that results from administering a daily dose of racemic

bupropion, wherein the daily dose of racemic bupropion is about 150 mg to about 200 mg;

wherein a daily dose of an (S)-bupropion is administered to the human being to achieve the first

AUC- of bupropion, wherein the daily dose of the (S)-bupropion is about 60 mg to about 120

25 mg; wherein the (S)-bupropion is at least 95% enantiomerically pure, and no other bupropion is

administered with the daily dose of the (S)-bupropion; and wherein the daily dose of the (S)-

bupropion is about 40% to about 60% of the daily dose of racemic bupropion.
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8.

treated by achieving a first AUC- of bupropion, wherein the first AUC- of bupropion is the

same as a reference AUC- of bupropion that results from administering a daily dose of racemic

bupropion, wherein the daily dose of racemic bupropion is about 200 mg to about 250 mg;

5 wherein a daily dose of an (S)-bupropion is administered to the human being to achieve the first

10

15

bupropion is about 40% to about 60% of the daily dose of racemic bupropion.

10.

20 treated by achieving a first AUC- of bupropion, wherein the first AUC- of bupropion is the

same as a reference AUC- of bupropion that results from administering a daily dose of racemic

bupropion, wherein the daily dose of racemic bupropion is about 300 mg to about 350 mg;

wherein a daily dose of an (S)-bupropion is administered to the human being to achieve the first

AUC-2 of bupropion, wherein the daily dose of the (S)-bupropion is about 120 mg to about 210

25 mg; wherein the (S)-bupropion is at least 95% enantiomerically pure, and no other bupropion is

administered with the daily dose of the (S)-bupropion; and wherein the daily dose of the (S)-

bupropion is about 40% to about 60% of the daily dose of racemic bupropion.

11.

treated by achieving a first AUC- of bupropion, wherein the first AUC- of bupropion is the
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5

administered with the daily dose of the (S)-bupropion; and wherein the daily dose of the (S)-

bupropion is about 40% to about 60% of the daily dose of racemic bupropion.

12. The method, the dosage form, the use, or the kit of claim 6, wherein the condition is

treated by achieving a first AUC- of bupropion, wherein the first AUC- of bupropion is the

10 same as a reference AUC- of bupropion that results from administering a daily dose of racemic

bupropion, wherein the daily dose of racemic bupropion is about 400 mg to about 450 mg;

wherein a daily dose of an (S)-bupropion is administered to the human being to achieve the first

AUC- of bupropion, wherein the daily dose of the (S)-bupropion is about 160 mg to about 270

mg; wherein the (S)-bupropion is at least 95% enantiomerically pure, and no other bupropion is

15 administered with the daily dose of the (S)-bupropion; and wherein the daily dose of the (S)-

bupropion is about 40% to about 60% of the daily dose of racemic bupropion.

13. The method, the dosage form, the use, or the kit of claim 6, wherein the condition is

20

25
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administering a daily dose of racemic bupropion, wherein the daily dose of racemic bupropion is

about 200 mg to about 250 mg; wherein a daily dose of an (S)-bupropion is administered to the

human being to achieve the first AUC- of hydroxybupropion, wherein the daily dose of the (S)-

bupropion is about 80 mg to about 150 mg; wherein the (S)-bupropion is at least 95%

5 enantiomerically pure, and no other bupropion is administered with the daily dose of the (S)-

10

15

daily dose of racemic bupropion.

16. The method, the dosage form, the use, or the kit of claim 6, wherein the condition is

treated by achieving a first AUC-2 of hydroxybupropion, wherein the first AUC- of

20 hydroxybupropion is the same as a reference AUC- of hydroxybupropion that results from

administering a daily dose of racemic bupropion, wherein the daily dose of racemic bupropion is

about 300 mg to about 350 mg; wherein a daily dose of an (S)-bupropion is administered to the

human being to achieve the first AUC- of hydroxybupropion, wherein the daily dose of the (S)-

bupropion is about 120 mg to about 210 mg; wherein the (S)-bupropion is at least 95%

25 enantiomerically pure, and no other bupropion is administered with the daily dose of the (S)-

bupropion; and wherein the daily dose of the (S)-bupropion is about 40% to about 60% of the

daily dose of racemic bupropion.

17. The method, the dosage form, the use, or the kit of claim 6, wherein the condition is

treated by achieving a first AUC-2 of hydroxybupropion, wherein the first AUC-2 of

50

20
26

20
13

99
   

   
25

 F
eb

 2
02

6

W
O
 
2
0
2
1
/
0
5
5
1
2
4

P
C
T
/
U
S
2
0
2
0
/
0
4
6
7
5
5

2
5
 
F
e
b
 
2
0
2
6

2
0
2
6
2
0
1
3
9
9 1
0

5
0



WO 2021/055124 PCT/US2020/046755

5

enantiomerically pure, and no other bupropion is administered with the daily dose of the (S)-

bupropion; and wherein the daily dose of the (S)-bupropion is about 40% to about 60% of the

daily dose of racemic bupropion.

18. The method, the dosage form, the use, or the kit of claim 6, wherein the condition is

10 treated by achieving a first AUC- of hydroxybupropion, wherein the first AUC- of

hydroxybupropion is the same as a reference AUC- of hydroxybupropion that results from

administering a daily dose of racemic bupropion, wherein the daily dose of racemic bupropion is

about 400 mg to about 450 mg; wherein a daily dose of an (S)-bupropion is administered to the

human being to achieve the first AUC- of hydroxybupropion, wherein the daily dose of the (S)-

15 bupropion is about 160 mg to about 270 mg; wherein the (S)-bupropion is at least 95%

enantiomerically pure, and no other bupropion is administered with the daily dose of the (S)-

daily dose of racemic bupropion.

19.

20

25

daily dose of racemic bupropion.
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20. The method, the dosage form, the use, or the kit of claim 6, wherein the condition is

treated by achieving a first AUC- of (R,R)-hydroxybupropion, wherein the first AUC- of (R,R)-

hydroxybupropion is the same as a reference AUC- of (R,R)-hydroxybupropion that results from

administering a daily dose of racemic bupropion, wherein the daily dose of racemic bupropion is

5 about 200 mg to about 250 mg; wherein a daily dose of an (S)-bupropion is administered to the

bupropion; and wherein the daily dose of the (S)-bupropion is about 40% to about 60% of the

10 daily dose of racemic bupropion.

21.

15

the (S)-bupropion is about 100 mg to about 180 mg; wherein the (S)-bupropion is at least 95%

bupropion; and wherein the daily dose of the (S)-bupropion is about 40% to about 60% of the

20 daily dose of racemic bupropion.

22. The method, the dosage form, the use, or the kit of claim 6, wherein the condition is

treated by achieving a first AUC- of (R,R)-hydroxybupropion, wherein the first AUC-2 of (R,R)-

hydroxybupropion is the same as a reference AUC- of (R,R)-hydroxybupropion that results from

administering a daily dose of racemic bupropion, wherein the daily dose of racemic bupropion is

25 about 300 mg to about 350 mg; wherein a daily dose of an (S)-bupropion is administered to the

human being to achieve the first AUC- of (R,R)-hydroxybupropion, wherein the daily dose of

the (S)-bupropion is about 120 mg to about 210 mg; wherein the (S)-bupropion is at least 95%
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administering a daily dose of racemic bupropion, wherein the daily dose of racemic bupropion is

about 350 mg to about 400 mg; wherein a daily dose of an (S)-bupropion is administered to the

human being to achieve the first AUC- of (R,R)-hydroxybupropion, wherein the daily dose of

daily dose of racemic bupropion.

24. The method, the dosage form, the use, or the kit of claim 6, wherein the condition is

treated by achieving a first AUC- of (R,R)-hydroxybupropion, wherein the first AUC-24 of (R,R)-

hydroxybupropion is the same as a reference AUC- of (R,R)-hydroxybupropion that results from

administering a daily dose of racemic bupropion, wherein the daily dose of racemic bupropion is

human being to achieve the first AUC- of (R,R)-hydroxybupropion, wherein the daily dose of

26.

27. The method of any preceding claim, wherein the (S)-bupropion is administered for at least

8 consecutive days.
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28. The method of any preceding claim, wherein the (S)-bupropion is administered for at least

14 consecutive days.

29. The method of any preceding claim, wherein the (S)-bupropion is administered for at least

21 consecutive days.

5 30. The method of any preceding claim, wherein the (S)-bupropion is administered for at least

31. The method of any preceding claim, wherein the (S)-bupropion is administered in a

32. The method of claim 31, wherein the dosage form is formulated to have a Tmax of (S)-

10 bupropion that is about 2 hours to about 4 hours.

bupropion in the human being that is at least about 300 ng.hr/mL.

15

bupropion in the human being that is about 500 ng.hr/mL to about 900 ng.hr/mL.

36. The method of any preceding claim, wherein the method achieves a C of (S)-bupropion

in the human being that is about 60 ng/mL to about 140 ng/mL.
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FIG. 1
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Mean Plasma Levels of Bupropion and
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