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Composition and Tablet Comprising Raltegravir

The present invention relates to a composition and tablet comprising raltegravir and to a

process for the preparation of such tablet.

Raltegravir has the chemical name N-(2-(4-(4-fluorobenzylcarbamoyl)-5-hydroxy-1-methyl-
6-oxo-1,6-dihydropyrimidine-2-yl)propane-2-yl)-5-methyl-1,3,4-oxydiazol-2-carboxamide

and the following chemical structure:
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Raltegravir is reported to be useful for inhibiting HIV integrase, prophylaxis of infection by
HIV, treating infection by HIV, delaying the onset of AIDS, prophylaxis of AIDS and treating
AIDS, in adults, children or infants. Commercially a pharmaceutical composition containing
raltegravir is offered by Merck Sharp & Dohme under the trade name Isentress®. In this

composition the active ingredient raltegravir is understood to be present as potassium salt.

N-Substituted 5-hydroxy-6-oxo-1,6-dihydropyrimidine-4-carboxamides and in particular
raltegravir are claimed to be disclosed in EP 1 441 735. The preparation of raltegravir is

supposed to be apparently described in examples 18 and 19.

WO 2006/060712 and WO 2006/060730 claim to disclose crystalline raltegravir potassium
salt as well as an alternative route of synthesis for the preparation of the free acid of

raltegravir and its conversion into the crystalline potassium salt.
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The crystalline potassium salt of raltegravir can apparently be prepared by reacting
raltegravir in the form of a free acid with a base selected from the group consisting of
potassium hydroxide, potassium carbonate, potassium bicarbonate, or potassium alkoxide
as described in WO 2006/080730. However, due to limited chemical stability of raltegravir
under basic conditions, this preparation process suffers from an undesired hydrolysis of
raltegravir. The use of excess amounts of base can lead to the formation of hydrolysis
products, whereas the use of sub-equivalent amounts of base can unduly restrict the level
of conversion resulting in excessive amounts of unreacted raltegravir. In addition, the
formation of hydrolysis products can already take place, if locally high concentrations of

base with respect to raltegravir are present during the addition of the base.

The presence of these hydrolysis products in the potassium salt of raltegravir is highly
undesirable and therefore an additional purification of the obtained potassium salt of
raltegravir may be required. This additional purification leads to additional manufacturing

costs and, importantly, to a partial loss of valuable raltegravir.

On the other hand, raltegravir in the form of a free acid shows only limited solubility and
bioavailability. Therefore, the use of raltegravir as a free acid in pharmaceutical
compositions has been limited until now.

Thus, there is a need for pharmaceutical compositions comprising raltegravir as a free acid
and, nevertheless, exhibiting good release properties of raltegravir, both, in vitro and in

vivo, whereby improved in vitro release properties indicate also improved in vivo release
properties.

A general approach for increasing the release properties of a pharmaceutical composition
is the use of a solubility enhancer, such as Span (sorbitan monooleate), Tween
(polysorbate) or collidon (polyvinylpyrrolidone). Alternatively, the size of the active
ingredient particles is reduced in order to provide particles having a higher surface area
thereby increasing their dissolution rate. However, for raltegravir it turned out that both

options did not result in a sufficient improvement of the dissolution rate of such
compositions.

Furthermore, dissolution enhancers are generally dissolved and mixed with the active

pharmaceutical ingredient by granulation, spray drying or extrusion. These processes,
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however, have the disadvantage of requiring a drying step which is costly and results in a
thermal stress to the active ingredient. Therefore, it is also desirable to provide a
composition and a process for the preparation of raltegravir-containing pharmaceutical

compositions, which do not require dissolution of any of the ingredients.

It has surprisingly been found that a pharmaceutical composition comprising raltegravir
exhibits superior dissolution rate properties of raltegravir if this pharmaceutical composition
further contains N-methylglucamine.

Thus, the present invention relates to a composition comprising raltegravir and N-
methylglucamine.

The present invention is based on the finding that the dissolution profile of a
pharmaceutical composition comprising raltegravir can be significantly improved upon
usage of raltegravir in combination with N-methylglucamine. Further, it has been found that
such composition in the form of a tablet can be prepared by direct compression of a
mixture of the ingredients or by a method comprising dry granulation processing, although

this embodiment is not limited by the method of manufacture.

In the composition of the present invention raltegravir can be present in amorphous form or
any crystalline form, including solvates and hydrates. Moreover, raltegravir can be present
in any salt form, such as raltegravir potassium salt, or in its salt free form as free acid.

Preferably, raltegravir is present in its free acid form.

N-Methylglucamine (also known as meglumine) has the chemical name (2R,3R,4R,5S)-6-

methylaminohexane-1,2,3,4,5-pentol and the following chemical structure:

OH OH

ZT

e \/\/\‘/\OH
OH OH
The amount of N-methylglucamine in the composition of the present invention is not

particularly relevant and can be readily chosen by a person skilled in the art such that it

increases the release of the active ingredient from the composition. For example, the
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weight ratio of raltegravir to N-methylglucamine in the composition of the present invention
can be in the range of 5:1 to 1:5, such as in the range of 2:1 to 1:2 and preferably in the
range of 1.5:1 to 1:1. The weight ratio can be selected such that from a pharmaceutical
composition or dosage form containing raltegravir in free acid form at least 50%, preferably
at least 65%, more preferably at least 70% and most preferably at least 80% by weight of
the total amount of raltegravir present in the composition or dosage form is dissolved
within 1 hour after starting dissolution of the composition or dosage form when tested
using 900 ml of water at pH >5, in particular 7.6, in USP apparatus type Il (paddle) at 100
rpm and 37°C.

The composition of the present invention may additionally comprise at least one further
pharmaceutically acceptable excipient, such as fillers, binding agents, lubricants, flow
enhancers, antisticking agents, disintegrating agents, viscosity enhancing agents and
wetting agents. As pharmaceutically acceptable excipients, any conventional excipients

known to the person skilled in the art may be used.

Preferred examples of the fillers are lactose, mannitol, sorbitol, microcrystalline cellulose or
polyoxypropylene polyoxyethylene copolymers (poloxamer 407; e.g. Pluronic®). The filler is
suitably present in an amount of 0 to 80 wt.-%, preferably of 0 to 25 wt.-%, more preferably
7 to 21 wt.-% of the total weight of the composition.

The binding agent can for example be microcrystalline cellulose (MCC) or
hydroxypropylmethyl cellulose (HPMC). Preferably the binding agent is present in an
amount of 1 to 25 wt.-%, more preferably of 3 to 10 wt.-% of the total weight of the
composition.

The lubricant and/or antisticking agent may for example be a stearate (e.g. zinc stearate,
magnesium stearate) or sodium stearyl fumarate, talc, polytetrafluoroethylene, sodium
benzoate, polyethylene glycol 8000, sodium oleate, succinic acid, adipic acid or fumaric
acid. The lubricant is suitably present in an amount of 0.1 to 5 wt.-%, preferably of about 1

to 5 wt.-% of the total weight of the composition.

The flow enhancer can for example be colloidal silicon dioxide or talcum. Preferably, the
flow enhancer is present in an amount of 0.2 to 8 wt.-%, more preferably of 0.3 to 1 wt.-%

of the total weight of the composition.
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Preferred disintegrating agents are croscarmellose sodium, sodium carboxymethyl starch,
or cross-linked polyvinylpyrrolidone (crospovidone). The disintegrating agent is suitably
present in an amount of 0.1 to 20 wt.-%, more preferably at about 0.5 to 7 wt.-% of the
total weight of the composition.

If a certain dissolution profile of the pharmaceutical composition is desired it can be
advantageous adding a viscosity enhancing agent for delaying the dissolution rate of the
composition. Suitable viscosity enhancing agents are for example polysaccharides (e.g.
methyl cellulose, carboxymethyl cellulose, hydroxyethyl cellulose, hydroxypropylmethyl
cellulose, agar agar, guar gum, tragacanth, alginates, carragenan), proteins (e.g. gelatine),
synthetic polymers such as polyvinyl derivatives, polyacrylic acid polymers (e.g. Carbopol
971P, Carbopo!l 71G or Carbopol 974P), non polymeric gel forming substances (e.g.
silicon dioxide) or glycerine. The viscosity enhancing agent can be present in an amount of

0.5 to 10 wt.-%, preferably of 1 to 7 wt.-% of the total weight of the composition.

The composition of the present invention can be in the form of the above described
powder. Alternatively, the composition can be in the-form of a granulate which can, for
example, be prepared from the above described powder by usual granulation methods,

preferably by compaction, in particular dry granulation.

In a further embodiment the composition of the present invention is in the form of an oral

pharmaceutical dosage form.

In this embodiment, the pharmaceutical composition of the present invention has a
particularly advantageous in vitro release profile. The release profile can be determined by
using 900 ml of water having a pH >5, in particular 7.6, in the USP apparatus type Il with
paddle speed 100 rpm at 37°C. Under this condition the pharmaceutical oral dosage form
of the present invention allows an amount of at least 50 wt.-%, preferably at least 65 wt.-%,
particularly preferred at least 70 wt.-% and most preferred at least 80% of the raltegravir

present in the pharmaceutical composition to be released within the first 1 hour.

The oral pharmaceutical dosage form of the present invention can for example be in the
form of a tablet or a capsule. The capsule can contain the above described granulate

alone or together with further pharmaceutically acceptable ingredients in a capsule, such
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as a soft or hard gelatine capsule. The tablet preferably is obtainable by direct
compression or dry granulation.

The oral pharmaceutical dosage form of the present invention may contain 1.0 to 1000 mg
of the active ingredient, raltegravir, preferably 300 mg to 500 mg, such as' in particular
400 mg. A preferred dosage of raltegravir for adult humans is oral administration in the
form of capsules or tablets in an amount of from 100 mg to 600 mg twice per day. The
specific dosage level and frequency of dosage for any particular patient can vary and will
depend upon a variety of factors including the patient's age, body weight, general health,
sex, diet, the mode and time of administration, rate of excretion, drug combination, and the

severity of the particular condition.

In a further embodiment the present invention relates to a process for the preparation of
the above described tablet. In one embodiment this process comprises the steps of mixing
raltegravir, N-methylglucamine and optionally one or more pharmaceutically acceptable

excipients to obtain a powder and preparing the tablet by direct compression of said

powder.

In a different embodiment this process comprises the steps of mixing raltegravir, N-
methylglucamine and optionally one or more pharmaceutically acceptable excipients to
obtain a powder, preparing a granulate by compaction, preferably dry granulation, of said
powder, optionally mixing said granulate with one or more further pharmaceutically
acceptable excipients and pressing said granulate and optionally one or more further

pharmaceutically acceptable excipients into the tablet.
The tablet of the present invention may have one or more coatings.
The present invention furthermore relates to the use of the above described composition,

in particular in the form of a powder or granulate, in the preparation of an oral

pharmaceutical dosage form.

Finally, the present invention also relates to the use of N-methylglucamine for accelerating

the release of raltegravir from a raltegravir-containing oral pharmaceutical dosage form.



WO 2012/163893 PCT/EP2012/059991

Figures

Figure 1 shows the dissolution profiles of the tablets obtained in Examples 1 and 2.

Figure 2 shows the dissolution profile of the tablets obtained in Example 1 as well as the
dissolution profiles of the compositions obtained in Examples 9 and 10 in comparison to

the dissolution profile of Isentress® 400 mg tablets.

The invention will now be further illustrated by the following examples which are not

intended to be construed as limiting.

In the examples the amounts of raltegravir, N-methylglucamine and further excipients

given in the tables refer to the contents per single tablet.

The dissolution profiles were measured in 900 m! of water at pH 7.6 and 37°C using a USP
paddle apparatus Il at 100 rpm.

Example 1
Raltegravir 400.00 mg
N-Methyiglucamine 300.00 mg
Carbopol® 971P 10.00 mg
Poloxamer 407 136.30 mg
Magnesium stearate 26.00 mg
Magnesium stearate 15.00 mg
Silica dioxide : 2.70 mg

Table 1

A mixture of raltegravir free acid, N-methylglucamine, Carbopol® 971P, Poloxamer 407,
silica dioxide and magnesium stearate was prepared in a free fall mixer (Turbula TB 10) for
10 min and sieved through a 1000 um sieve. Subsequently, the mixture was compacted
and granulated to the desired particle size upon using a 1 mm rasping screen (Comil U5).

The remaining magnesium stearate was added to the obtained granulate and the material
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was mixed again in the free fall mixer for 3 min. This mixture was compressed to tablets

with an eccentric press (Korsch EK0). The hardness of the prepared tablets was 60 —
120 N.

The dissolution of the tablets in water at pH 7.6 is fast and complete. The dissolution
profile of the tablets of Example 1 is shown in Figure 1.

Example 2
Raltegravir 400.00 mg
N-Methylglucamine 300.00 mg
Carbopol® 974P 12.00 mg
Poloxamer 407 134.30 mg
Magnesium stearate 26.00 mg
Magnesium stearate 15.00 mg
Silica dioxide 2.70 mg

Table 2

A mixture of raltegravir free acid, N-methylglucamine, Carbopol® 974P, Poloxamer 407,
silica dioxide and magnesium stearate was prepared in a free fall mixer (Turbula TB 10) for
10 min and sieved through a 1000 um sieve. Subsequently, the mixture was compacted
and granulated to the desired particle size upon using a 1 mm rasping screen (Comil U5).
The remaining magnesium stearate was added to the obtained granulate and the material
was mixed again in the free fall mixer for 3 min. This mixture was compressed to tablets

with an eccentric press (Korsch EK0). The hardness of the prepared tablets was 60 —
120 N.

The dissolution of the tablets in water at pH 7.6 is fast and complete. The dissolution
profile of the tablets of Example 2 is shown in Figure 1.
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Example 3
Raltegravir 400.00 mg
N-Methylglucamine 385.00 mg
Poloxamer 407 64.00 mg
Magnesium stearate 26.00 mg
Magnesium stearate 15.00 mg
Table 3

A mixture of raltegravir free acid, N-methylglucamine, Poloxamer 407 and magnesium
stearate was prepared in a free fall mixer (Turbula TB 10B) for 10 min and sieved through
a 1200 ym sieve. Subsequently, the mixture was compacted and granulated to the desired
particle size upon using a 1 mm rasping screen (Comil U5). The remaining magnesium
stearate was added to the obtained granulate and the material was mixed again in the free

fall mixer for 3 min. This mixture was compressed to tablets with an eccentric press
(Korsch EKO).

The dissolution of the prepared tablets in water at pH 7.6 is fast, complete and superior in

comparison to the reference (Isentress® 400 mg tablets).

Example 4
Raltegravir 400.00 mg
N-Methylglucamine 300.00 mg
HPMC 35.00 mg
Poloxamer 407 114.00 mg
Magnesium stearate 26.00 mg
Magnesium stearate 15.00 mg

Table 4

A mixture of raltegravir free acid, N-methylglucamine, HPMC, Poloxamer 407 and

magnesium stearate was prepared in a free fall mixer (Turbula TB 10B) for 10 min and
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sieved through a 1200 um sieve. Subsequently, the mixture was compacted and
granulated to the desired particle size upon using a 1 mm rasping screen (Comil U5). The
remaining magnesium stearate was added to the obtained granulate and the material was
mixed again in the free fall mixer for 3 min. This mixture was compressed to tablets with an
eccentric press (Korsch EKO).

The dissolution of the prepared tablets in water at pH 7.6 is fast, complete and superior in

comparison to the reference (Isentress® 400 mg tablets).

Example 5
Raltegravir 400.00 mg
N-Methylglucamine 385.00 mg
Poloxamer 407 64.00 mg
Magnesium stearate 26.00 mg
Table 5

A mixture of raltegravir free acid, N-methylglucamine, Poloxamer 407 and magnesium
stearate was prepared in a free fall mixer (Turbula TB 10B) for 10 min and sieved through

a 1200 uym sieve. This mixture was directly compressed to tablets with an eccentric press
(Korsch EKO).

The dissolution of the prepared tablets in water at pH 7.6 is fast, complete and superior in

comparison to the reference (Isentress® 400 mg tablets).

Example 6
Raltegravir 400.00 mg
N-Methylglucamine 300.00 mg
Poloxamer 407 181.00 mg
Magnesium stearate 9.00 mg
Magnesium stearate 20.00 mg

Table 6
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A mixture of raltegravir free acid, N-methylglucamine, poloxamer 407 and magnesium
stearate was prepared, the additional amount of magnesium stearate was added and the

resulting mixture was compressed into tablets.

Example 7
Raltegravir 400.00 mg
N-Methylglucamine 300.00 mg
Carbopol® 71G 20.00 mg
Poloxamer 407 181.00 mg
Magnesium stearate 9.00 mg
Example 7A:

The above ingredients were mixed and the resulting mixture was directly compressed into
tablets.

Example 7B:

The above ingredients were mixed and the resulting mixture was dry granulated. The

obtained granulate was then pressed into tablets.
Example 8

Tablets were prepared using dry granulation of the following ingredients:

Raltegravir 400.00 mg
N-Methylglucamine 300.00 mg
Carbopol® 71G 20.00 mg
Poloxamer 407 126.30 mg
Magnesium stearate 26.00 mg
Magnesium stearate 15.00 mg

Silica dioxide

2.70 mg
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Tablets were prepared by direct compression of a powder mixture containing the following

ingredients:

Example 9

Raltegravir free acid was mixed with N-methylglucamine in the weight ratio of 2:1. The

PCT/EP2012/059991
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Raltegravir 400.00 mg
N-Methylglucamine 300.00 mg
Carbopol® 974P 12.00 mg
Poloxamer 407 134.30 mg
Magnesium stearate 26.00 mg
Magnesium stearate 15.00 mg
Silica dioxide 2.70 mg
Raltegravir 400.00 mg
N-Methylglucamine 300.00 mg
HPMC 70.00 mg
Poloxamer 407 79.00 mg
Magnesium stearate 26.00 mg
Magnesium stearate 15.00 mg
Silica dioxide 3.00 mg

Raltegravir 400.00 mg
N-Methylglucamine 300.00 mg
HPMC 70.00 mg
Poloxamer 407 91.00 mg
Magnesium stearate 26.00 mg
Silica dioxide 3.00 mg

dissolution profile of the obtained composition is shown in Figure 2.
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Example 10

Raltegravir free acid was mixed with N-methylglucamine in the weight ratio of 1:1. The

dissolution profile of the obtained composition is shown in Figure 2.

The dissolution profiles of the compositions obtained in examples 9 and 10 demonstrate

the advantageous effect of N-methylglucamine on the dissolution rate of raltegravir.
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Claims
1. Composition comprising raltegravir and N-methyglucamine.
2, Composition according to claim 1, wherein the raitegravir is present in its free acid
form.
3. Composition according to claim 1 or 2, wherein the weight ratio of raltegravir to N-

methylglucamine is in the range of 5:1 to 1:5, preferably in the range of 1.5:1 to 1:1.

4, Composition according to any of claims 1-3, further comprising a viscosity
enhancing agent.

5. Composition according to claim 4, where in the viscosity enhancing agent is a
polyacrylic acid polymer.

6. Composition according to any of claims 1-5, further comprising one or more

pharmaceutically acceptable excipients.
7. Composition according to any of claims 1-6 in the form of a granulate.

8. Composition according to any of claims 1-6 in the form of an oral pharmaceutical
dosage form.

9. Pharmaceutical composition according to claim 8, which is a tablet or a capsule.

10. Tablet according to claim 9, which is obtainable by direct compression or dry
granulation.

11. Process for the preparation of the tablet according to claim 10, comprising the
steps of mixing raltegravir, N-methyglucamine and optionally one or more pharmaceutically

acceptable excipients to obtain a powder and preparing the tablet by direct compression of
said powder.
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12. Process for the preparation of the tablet according to claim 10, comprising the
steps of mixing raltegravir, N-methyglucamine and optionally one or more pharmaceutically
acceptable excipients to obtain a powder, preparing a granulate by compaction, preferably
dry granulation, of said powder, optionally mixing said granulate with one or more further
pharmaceutically acceptable excipients and pressing said granulate and optionally one or

more further pharmaceutically acceptable excipients into the tablet.

13. Use of the composition according to any of claims 1-7 in the preparation of an oral

pharmaceutical dosage form.

14. Use of N-methyglucamine for accelerating the rate of dissolution of raltegravir from

a raltegravir-containing oral pharmaceutical dosage form into an aqueous medium.

15. Pharmaceutical composition or dosage form containing raitegravir in free acid form
characterized in that at least 50%, preferably at least 65%, more preferably at least 70%
and most preferably at least 80% by weight of the total amount of raltegravir present in the
composition or dosage form is dissolved within 1 hour after starting dissolution of the
composition or dosage form when tested using 900 ml of water at pH >5, in particular 7.6,

in USP apparatus type Il (paddle) at 100 rpm and 37°C.

186. Pharmaceutical composition comprised of raltegravir in free acid form prepared by

dry granulation or direct compression.
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