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ACCELERATED RELEASE COMPOSITION
CONTAINING BROMOCRIPTINE

FIELD OF THE INVENTION

This invention relates to compositions and solid oral
dosage forms containing bromocriptine and providing a
substantially faster dissolution profile than prior art
bromocriptine dosage forms. In another aspect, the invention
relates to methods for using these compositions in solid oral
dosage forms.
BACKGROUND OF THE INVENTION

Solid oral bromocriptine preparations have long been

commercially available as bromocriptine mesylate (PARLODEL®) in
tablet and capsule form containing 2.5 and 5 mg of bromocriptine,
respectively. These preparations are approved in the United
States for use in the treatment of certain hyperprolactinemia-
associated dysfunctions and acromegaly, in the prevention of
physiological lactation, and in the treatment of Parkinson’s
disease and prevention of tolerance to Levodopa therapy for
Parkinson’s disease.

In these indications, the objective is to administer
effective amounts of bromocriptine that will suppress prolactin
throughout a 24-hour period. In fact, it has been reported that
a 2.5 mg daily dose of bromocriptine is effective in suppressing
prolactin to substantially uniform low levels throughout a 24-
hour period.

Recently, in copending U.S. Patent Application Serial
No. 07/719,945 filed June 24, 1991 (published as WO 93/00092 on
January 7, 1993) and in copending U.S. Patent Application Serial
No. 07/813,135 filed December 23, 1991 (published as WO 93/12793
on July 8, 1993), as well as in U.S. Patent Application Serial
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No. 995,292 filed December 22, 1992, administration of bromo-
criptine has been disclosed for an entirely different purpose,
namely the modification of aberrant daily prolactin level rhythms
so that they resemble, or more closely approximate in phase and
amplitude, the normal daily plasma prolactin level rhythms of
lean, young and healthy members of the same species and sex.
(The disclosure of these applications is incorporated herein by
reference.)

In humans, it has been determined that the normal
healthy daily prolactin level profiles are highly regular and
reproducible and are characterized by a low and relatively
constant day level followed by a sharp night-time peak, returning
to a low level by daytime. (See Fig. 1 which depicts the normal
prolactin profiles for healthy young males and females on regular
daily schedules.) |

These prior applications disclose individualized
therapeutic regimes for use in mammals by which a prolactin
inhibitor (such as bromocriptine) is administered to a mammalian
subject (particularly to a human) at a predetermined time during
a 24-hour period if that subject has abnormally high daytime
prolactin levels (at least 1 SEM higher than any of the normal
daytime levels for the same sex). The administration and its
timing are designed to decrease the subject’s abnormally high
daytime prolactin levels. (A prolactin stimulator may need to be
administered at a different predetermined time during a 24-hour
period, if the subject has abnormally low night-time prolactin
levels, to increase these night-time prolactin levels to be
preferably no lower than 1 SEM below the normal night-time
prolactin levels for the same sex. It is also possible that both
a prolactin inhibitor and a prolactin stimulator may need to be
administered at different times to the same subject to bring
about both a decrease in daytime prolactin levels and an increase
in night-time prolactin levels.)

In the course of conducting human clinical trials, the
inventors of these copending applications discovered that the

b
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commercially available solid oral bromocriptine preparations were
not suitable for many human subjects because they depressed
prolactin levels for prolonged periods of time which caused or
worsened abnormally low prolactin levels at night-time. Because
of its 1long 1lasting effect the commercially available
bromocriptine dosage form did not permit a recovery in serum
prolactin 1levels during night-time hours. As a result the
prolactin profile of a subject that had ingested this dosage form
remained somewhat abnormal.

Therefore, a need was identified for bromocriptine-
containing compositions and solid oral dosage forms containing
bromocriptine that would not suffer from this disadvantage, and
would be effective in "sculpting" the patients plasma prolactin
profiles to within low normal daytime levels without extending a
substantial plasma prolactin-inhibitory effect into the night-
time (or sleeptime hours). Furthermore, it was desired to
develop solid oral dosage forms for such bromocriptine
compositions because of the convenience of oral administration
(as contrasted with use of e.g. the parenteral route of
administration).

OBJECTS OF THE INVENTION

Accordingly, it is an object of the present invention
to provide compositions and solid oral dosage forms containing
bromocriptine that are effective in suppressing prolactin levels
during a desired portion of a 24-hour period.

Another object of this invention is to provide a
bromocriptine dosage form that acts faster than the commercially
available bromocriptine dosage form in reducing serum prolactin
levels in a mammal.

A further object of the present invention is a
bromocriptine solid oral dosage form that has a faster
dissolution rate than the commercially available bromocriptine
solid oral dosage form.

It is a further object of the present invention to
provide methods for more conveniently and accurately modulating
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aberrant prolactin level profiles that include too high prolactin
levels during daytime.

These and other objects of the invention are
accomplished in accord with the following disclosure.

SUMMARY OF THE INVENTION

The present invention comprises a solid oral dosage
form containing bromocriptine, citric acid and one or more
pharmaceutically acceptable excipients. The solid oral dosage
forms of the invention are useful in the method of adjusting the
prolactin profile of a patient having abnormally high levels of
plasma prolactin in the daytime.

BRIEF DESCRIPTION QOF THE DRAWING:

Figure 1 is a graph in which the prolactin level is
plotted versus time of day for healthy young males and healthy
young females. Figure 1 is not part of the present invention.

Figure 2 is a graph illustrating the prolactin profile
of a patient at various dates. For each date the prolactin level
is plotted versus time of day. The normal prolactin profile for
a healthy subject of the same sex is also plotted.

DETATILED DESCRIPTION OF THE INVENTION

The present inventors determined that one of the
problems with the commercially available bromocriptine
preparation was that the amount of bromocriptine was too high and
also that the long delay between oral administration of the drug
and appearance of the principal biological effects of the drug
(namely reduction in serum prolactin levels) made it difficult to
employ the commercially available bromocriptine dosage form to
modify a subjects aberrant prolactin level so that it resembles,
or more closely approximates in phase and amplitude, the normal
daily prolactin level rhythms of lean, young and healthy members
of the same sex and species. This amount (2.5 mg) of PARLODEL
suppressed many patients’ prolactin levels to low levels from
which they could not recover at night-time. The commercial
preparations thus did not afford adequate control of the
patients’ prolactin profile. In addition, the amounts of
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bromocriptine contained in these preparations were poorly
tolerated by a sizeable portion of the patient population over
the course of therapy (which can last from several weeks to
several months or even years).

Unexpectedly, the present inventors found that
bromocriptine preparations that released bromocriptine at an
accelerated rate (thereby resulting in reducing the time period
between oral administration of the drug and appearance of its
biological affects on serum prolactin titers) in the patient’s
bloodstream were more effective in modulating (or sculpting)
prolactin profiles than preparations that released bromocriptine
(even in substantially higher total amounts) more gradually.

By conducting experiments, the present inventors
determined that by using a fast-release solid oral dosage form
containing only 0.8 mg of‘bromocriptine, they could modulate
aberrant daytime prolactin levels in a more controlled fashion in
a substantially greater portion of the patient population. They
found for example that fast release preparations containing only
0.8 mg of bromocriptine per dosage unit often were effective in
bringing abnormally high daytime prolactin levels down to normal
or near-normal levels for about at least a three-hour interval,
and in some cases such small doses of bromocriptine were all that
the patient required.

This was totally unexpected since a person of ordinary
skill in the art would have surmised that the effectiveness of
bromocriptine in reducing prolactin levels would be much more
strongly dependent on the amount of bromocriptine administered.
Instead, it was found that with a fast release preparation (i.e.
one in which bromocriptine has a higher dissolution rate than for
commercially available tablets), prolactin is reduced down to or
closer to desired 1levels faster using a smaller amount of
bromocriptine and that the duration of this reduction is a
function of the amount of bromocriptine and the formulation in
which it is administered. Use of these preparations was an
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improvement over use of higher amounts of slower-released
bromocriptine in the commercial preparation.

Without wishing to be bound by any theory, it is
believed that a rapid increase in the bloodstream concentration
of bromocriptine appeared to be more important than the total
amount of bromocriptine delivered to the blood stream. That is
to say, it is believed to be most important to employ a dosage
form in which bromocriptine is delivered into the bloodstream as
rapidly as possible. This rapid bromocriptine release is
believed to afford two benefits, namely (1) the ability to more
precisely regulate the serum prolactin level of a subject and (2)
enhanced ability to activate the nervous system in a time-
dependent fashion (i.e. better resetting of neuroendocrine
circadian rhythms) .

The preparation of fast-release formulations containing
bromocriptine presented problems because of the tendency of the
active ingredient to isomerize and oxidize, especially in the
presence of humidity.

After substantial experimentation with various known
fast-release excipients, the present inventors achieved a stable
fast-release formulation containing bromocriptine, an
antioxidant, a filler, a disintegrating agent, a water scavenging
agent and a lubricant.

A preferred formulation according to the invention has
the following composition:

Batch {(Dosage Form)
bromocriptine mesylate USP 149g (0.945 mg)
lactose NF 11,8679 (77.58 mg)
citric acid USP 212g (1.35 mg)
corn starch NF 1,413g (9.0 mg)
colloidal silicon dioxide NF 71g (0.45 mg)
magnesium stearate NF 1069 (0.675 mqg)

13,818g 90.0 mg

The foregoing composition can be used to make tablets containing
0.945g of bromocriptine mesylate (equivalent 0.8 mg of anhydrous
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bromocriptine) providing a desirably fast rate of release
combined with a desirably small amount of active ingredient. The
small amount of active ingredient enables fine-tuning of the
appropriate dosage for each patient. Use of anhydrous lactose
filler is preferred to minimize moisture content. Citric acid is
an antioxidant. Corn starch 1is a disintegrating agent.
Colloidal silicone dioxide does not act as a flowing agent in
this amount but as a water-scavenger. Magnesium stearate acts as
a lubricant. These are non-limiting examples of the foregoing
compounds.

The composition and dosage form of the present
invention can be prepared according to various methods known in
the art. One such preferred method is the following:

Bromocriptine mesylate and part of the lactose (the
quantity of lactose is approximately three times the amount of
bromocriptine mesylate) are mixed together and screened through
a 20 mesh screen to help disperse the active ingredient. Then

this mixture, along with the remaining lactose, citric acid, and

corn starch are mixed for one minute in a Fielder high shear

mixer. Magnesium stearate and colloidal silicon dioxide are then
each mixed with an approximately equal amount of the previous
mixture and screened through a 20 mesh screen. This mixture is
then layered into a V-blender with the remaining mixture from the
Fielder mixer, and blended for two minutes. The final blend is
compressed into 5/16" diameter tablets.

The dissolution profile of a tablet according to the
invention containing 0.8 mg bromocriptine (0.945 mg of the
mesylate derivative) has been compared below to that of PARLODEL
(2.5 mg) in 500 ml 0.1N HCl at 37+0.5 C using USP Apparatus 1
(Baskets) at 120 rpm. The results were as follows:

TIME 5 15 30 45 minutes

o\°

Pres. Inv. 0.8mg |Avg of 12 Units 95 100 101 100
Parlodel 2.5mg Avg of 12 Units 20 54 90 97 %

SUBSTITUTE SHEET (RULE 26)
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From the above table, it can be readily appreciated
that the dissolution rate of the present dosage form is much
faster than the release rate of the commercial PARLODEL tablet
(the two types of tablets are of essentially the same size).

Experiments were <conducted on patients having
abnormally high daytime prolactin levels as follows:

One group of three patients were administered PARLODEL
(2.5 mg) at 8:30 am; another group of three patients were
administered one 0.8 mg fast release bromocriptine tablet
according to the present invention (total dose 0.8 mg
bromocriptine) at 8:30 am; a third group of three patients were
administered two 0.8 mg fast release bromocriptine tablets
according to the present invention (total dose 1.6 mgs
bromocriptine) at 8:30 am; a fourth group of three patients were
administered three 0.8 mg fast release bromocriptine tablets
according to the present invention (total dose 2.4 mgs
bromocriptine) also at 8:30 am. Finally, a fifth group were
administered four 0.8 mg fast release bromocriptine tablets
(total dose 3.2 mgs bromocriptine) of the present invention at
8:30 am. The patients all had abnormally high daytime prolactin
levels but both the extent of the daytime abnormality (how much
it was over the normal, whether there were one or several daytime
"peaks") and the co-presence of a night-time abnormality varied.
Also, the responsiveness of each patient to bromocriptine was not
taken into account. In other words, the patients were selected
randomly.

From these experiments, the following qualitative
conclusions were drawn:

(1) The rate at which prolactin was suppressed was
better for patients treated with only 1.6 mg of the quick release
bromocriptine composition than for patients treated with 2.5 mg
of PARLODEL with only 1.6 mg of the present quick release
bromocriptine composition despite the substantial difference in
the amount of active ingredient. This shows that the fast-

release bromocriptine composition of the invention achieves a
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better rate of prolactin suppression with a substantially smaller
amount of active ingredient and that the release rate of active
ingredient is important in determining the rate of prolactin
suppression.

(2) The duration of maximum suppression appeared to
vary proportionately with the amount of bromocriptine
administered (for the four doses of the present invention
described above) . '

(3) The duration of maximum suppression for the
patients receiving 2.4 mg of the present composition was longer
than that for the patients receiving 2.5 mg of PARLODEL yet the
amounts administered in each case were about the same and would
have been expected to be physiologically indistinguishable. As
such, 1.6 mgs of bromocriptine delivered according to the present
invention will produce the desired effect on inhibition of the
diurnal plasma prolactin level without inhibiting the nocturnal
prolactin level (as would occur with the 2.5 mg PARLODEL tablet).

The fast release bromocriptine tablets of the present
invention can be administered as appropriate depending on the
desired changes that need to be effected to the patient’s
prolactin profile. The total number of tablets (of 0.8 mg)
administered to a particular patient and the time of
administration will vary depending on the individual patients’
plasma prolactin profile.

With the present formulation, it is thus possible to
administer to a patient two 0.8 mg tablets together early in the
morning, or one 0.8 mg tablet early in the morning and one later
in the morning (e.g. about noon) or two tablets early in the
morning and one later in the morning, depending on the effect
desired on the prolactin profile. 1In a preferred embodiment of
the invention two 0.8 mg fast release bromocriptine tablets
according to the present invention are ingested orally during the
early morning (day) hours.

The method of administering the fast release
bromocriptine oral dosage forms of the present invention to
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modify an aberrant daily prolactin level rhythm in a human is
illustrated by the following example.

A human patient diagnosed as having an aberrant plasma
prolactin daily level received bromocriptine via the oral route
for a period of 18 weeks. For the first two weeks of treatment
the patient orally ingested one 0.8 mg fast release bromocriptine
tablet having the preferred bromocriptine formulation disclosed
above at 5 AM (0500 hours) daily and two more of such tablets at
9:30 AM (0930 hours) daily. Starting in the third week and
continuing daily through the end of week 18 the patient ingested
one 0.8 mg fast release bromocriptine tablet prepared according
to the preferred embodiment disclosed above, at 5 AM (0500 hours)
and a second such tablet at 9:30 AM (0930 hours). The patients
baseline prolactin level (at week 0 "week 0.B" on Fig. 2), the
normal prolactin level ("male base") and the patients prolactin
level at the end of week 18 after the start of treatment ("week
18" on Fig. 2) are shown in the graph in Fig. 2. Referring to
Fig. 2 it can be seen that the patient initially had a daytime

- prolactin level that was more than 1 SEM above normal and a

depressed night-time prolactin 1level. After 18 weeks of
treatment according to the present invention, the patients
aberrant prolactin rhythm had been modified to more closely
approximate in phase and amplitude the normal daily prolactin
level rhythm (as illustrated on the graph of Fig. 2).

Referring to the plot on Fig. 2 (illustrating the
patients’ prolactin profile at the end of week 18) it can be seen
that the daytime prolactin level has been lowered but that the
night-time prolactin level had been increased and more closely
resembles the normal night-time prolactin profile as illustrated
by the normal plot on Fig. 2.
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WHAT IS CLAIMED IS:
1. A solid oral dosage form comprising 0.8 mg of

bromocriptine, citric acid as an antioxidant, and physiologically
acceptable pharmaceutically inert excipients.

2. The dosage form of claim 1 further comprising
lactose, corn starch, colloidal silicon dioxide and magnesium
stearate.

3. The dosage form of claim 1 consisting essentially
of 0.8 mg bromocriptine; 1.35 mg of citric acid; 77 mg anhydrous
lactose; 9 mg corn starch; 0.45 mg colloidal silicon dioxide; and
0.675 mg magnesium stearate.

4. A solid oral dosage form comprising bromocriptine,
citric acid and pharmaceutically acceptable excipients, said
dosage form having a dissolution rate in excess of 90% in 5 min.,
in 500 ml of 0.1N HCl aqueous medium at 37-C.

5. A solid oral dosage form consisting essentially of
0.8 mg bromocriptine; as an antioxidant 1.35 mg of citric acid;
a low moisture content filler, a disintegrating agent, a water-
scavenging agent and a lubricant.

6. The oral dosage form of claim 4 comprising 0.8 mg
bromocriptine, 1.35 mg of citric acid and having a total weight
of about 90 mgs.

7. A method for accelerated delivery of bromocriptine
to the blood stream of a patient for the purpose of suppressing
abnormally high daytime prolactin levels comprising orally
administering to said patient at least one solid oral dosage form
according to any one of claims 1 to 6.



O 0o g 60 U A W N R

[
o

W N R

WO 95/17170 PCT/US94/14994

12

8. In a method for adjusting the plasma prolactin
profile of a patient having abnormally high levels of plasma
prolactin in the daytime so that said prolactin profile conforms
to the plasma prolactin profile of a young, lean healthy
individual of the same sex, the improvement comprising:

administering to said patient at least one solid
oral dosage form according to any one of claims 1 to 6 at at
least one time during a 24-hour period said time and said amount
of bromocriptine predetermined to suppress said patient’s plasma
prolactin level for a predetermined period during the daytime.

9. A solid oral dosage form comprising bromocriptine
and one or more pharmaceutically acceptable excipients, said oral
dosage form having a dissolution rate in excess of 90% in 5

minutes in 500 ml of 0.1N HCl aqueous medium at 37°C.
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