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Abstract

Tus invenuon relates to a quick-release tablet formulation with >99.19% pure
fludara (high-punty fludara) as an active ingredient in a defined composition of residual

contaminants.
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Oral Fludara of High-Purity Formulation with Quick Release of Active Ingredient

This invention relates to a guick-release tablet formulation with > 99.19% pure

fludara (high-punty fludara)

NH,
N
N~
AL ’
\
F N N

(HO)L,OPO

as active ingredient with a defined composition of residual contaminants.

Tablet formulations with fludara at a punity of < 98% are already known. In the
following works, 1.a., various formulations and dosages are indicated (7 Modern
Pharmaceutics, Chapters 9 and 10, Banker & Rhodes, Editors, 1979; Liebennan et al.,
Pharmaceutical Dosage Forms‘: Tablets, 1981; Ansel, Introducton to Pharmaceutical
Dosage Forms 2nd Edituon, 1976).

In US 3,903,297, a tablet formulation that consists of active ingredient with
lactose, microcrystalline cellulose, colloidal silicon dioxide and magnesium stearate 1s
described bv way of example (Example 2). The fact that a formulation can also contain
crosscaramellose-Na i1s also described by wav of example (Example 3). In WO
00/71134, in general tablet formuiations that consist of lactose, microcrystalline
cellulose, colloidal silicon dioxide, crosscaramellose-Na anc magnesium stearate are
described. Such a composition can also contain a chemotherapeutic substance.

From WO 97/40846, tabiet coatings arz known that contain hvdroxvpropvl

methvl cellulose, titamium diox:ce and pigments. such as, e.g., iron oxice p1Zments.

¢
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From WO 00/50423, tablet tormulaiions are known that consist of lactose,

ramellose-Na. et and that dissolve guckiv,
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6,197,783, EP 1063206, EP 819430, EP 1063204 and EP 983666 descnbe tablet
formulations that can be used for oral administration and that consist of lactose,
microcrvstalline cellulose, colloidal silicon dioxide, magnesium stearate,
crosscaramellose-Na, talc, etc. As an active ingredient, 1.a., fludara can be included.

Fludara formulations that have the active ingredient at a punty of >99.5% and
disclose a defined composition of the contaminants of the active ingredient in the
formulation are not known to date.

From WO 99/29710, the active ingredient fludara with a punty of >99.19% 1s
known. Also 1n this prior art, however, no defined composition of the pure fludara that 1s
contained 1n a formulation 1s provided.

It would therefore be desirabie to have a stable tablet forrulation that has fludara
at high punty with a defined concentration of residual contaminants, that dissolves
quickly and thus releases the active ingredient quickly.

[t has how been found that a tablet formulation in which the active ingredient
fludara is present at a purity of >99.19% in:non-mic_ronized but sieved form, with a
defined concentration of residual contaminants, overcomes the drawbacks of the known
tablets.

The tablet formulation comprises the acuve ingredient in an amount of 5 to 100
mg, preferably of 8 to 75 mg, especially preferably in an amount of 10 to 50 mg, selected

in an amount of 10 to 20 mg.
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The preferrad fermulation substances are lactose, cotloidal silicon dioxide,
microcrssiallineg c2llulese (avicel). crosscaramellose-sodiim (sodium carboxvmethy!
cellulose) and magnesium stearate.

Other formulation substances that are known in general to one skilled in the art
are also concelvable, however.

The formulation substances 1n the tablet compnse a total amount of 100 to 250
mg, preferably a total amount of 120 to 200 mg, especially preferably a total amount of
130 to 180 mg.

A subject of this invention is thus a quick-release tablet formulation that
comprises 1 to 100 mg of the active ingredient fludara at a puntv of >99.19%, together
with

Lactose monohydrate, '

Colloidal silicon dioxide.

Microcrystalline cellulose (avicel),

Crosscaramellose-Na (sodium carboxymethyl cellulose), -

and magnesium stearate,
characterized in that the contaminants in the fludara do not exceed a percentage as
follows:

0.02% 2-Fluoro-9-(B-D-arabinofuranosyl)-9H-purine-6-amine,

0.12% 6-Amino-9(3-O-phosphono-fB-D- arabinofuranosyl)-9H-purnn-2-ol,
0.02% 2-Fluoro-9H-purine-6-amine,

0.02% 6-Amino-9H-punn-2-ol,

0.05% 2-Fluoro-9-(53-O-phosphono-B-D-nbofuranosyl)-9H-punne-6-amine,
0.1% 9-(3,3-O-diphosphono-f-D-arabinofuranosyl)-2-fluoro-9H-purine-6-

amine,
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0.1% 9-(2,3-O-diphosphonc- p-D-arabinoturanosyl)-2-tluoro-9H-purine-6-
amine,

0.02°% 2-Fluoro-9-(3-O-phosphono- B -D- arabinoturanosvl)-9H-punne-6-amine,

0.06% 2-Ethoxv-9-(3-O-phosphono- B -D- arabinoturanosvl)-9H-punne-6-amine,

0.02% 2-(6-Amino-9H-punn-2-vl)-9-(3-0O- phosphono-B-D-arabino furanosvl)-
9H-punne-6-amine and 0,0‘-bi5[2—(6~amino-E-flu'oro-9H-puﬁn-—9-—yl)—5-
deoxy-u-D-arabinofuranos->-yl]-phosphate,

0.1% 9-(2-Chloro-2-deoxv-3-phosphono- 3 -D- arabinofuranosyl)-2-fluoro-9H-
purine-6-amine and

0.1% 9-(2,5-Anhvdro-f-D-arabinofuranosyl)-2- tluoro-9H-punne-6-amine.

Preferred is a quick-release tablet formulation that comprises

I to 70.00 mg of the active ingredient fludara at a punty of >99.19%, together
with 50 to 100 mg of lactose monohvdrate,

0.1 to 5 me of collowdal silicon dioxide,

40 to 100 mg of microcrystalline cellulose (avicel),

1 to 10 mg of crosscaramellose-Na (sodium carboxymethyl cellulose) and

0.5 to10 mg of magnesium stearate.

Especially preferred are those quick-release tablet formulations that compnse

1 to 50.00 mg of the active ingredient fludara at a purity of >99.19%, together
with 60 to 90 mg of lactose monohydrate,

0.5 1o 1 mg of colloidal silicon dioxide,

50 to 90 mg of microcrystalline cellulose (avicel),

1.5 to 5 mg of crosscaramellose-Na (sodium carboxymethyl cellulose) and

] to 3 myg of magnesium stearate.
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Selected i1s such a quick-release table tormulation that compnses 10 mg of the
active inoradient fludare at a puniv ¢ >99.19%, ) together with

74.75 mge of lactose monohvarate,

0.75 me of colloidal silicon dioxide,

60.00 mg of microcrystalline cellulose (avicel),

3.00 mg of crosscaramellose-Na (sodium carboxymethyl cellulose) and

1.5-2.00 mg of magnesium stearate.

Preferred are also those formulations that compnse the active ingredient fludara at
a purity of >99.57%.

Still more preferred are those formulations that comprise the active ingredient
fludara at a punty of >99.57%.

Especially preferred are those formulations that comprise the active ingredient

fludara at a punity of >99.80%.

Especially preferred are those formulations that comprise the active ingredient

fludara at a punty of >99.85%.

The formulations according to the invention are processed into molding
compounds according to generally known fnethods, and said molding compounds are
then pressed into tablet cores. These tablet cores can be provided with coatings with
generally known methods. In pnnciple, all coatings that are known to one skilled 1n the
art can be used. A preferred coating comprises, e.g., the following components:

1 to 5 mg, preferably 1 to 5 mg, especially preferably 2.250 mg of hydroxypropyl

methvl cellulose,

0.1 to 1 mg, preferably 0.1 to 0.8 mg, especially preferably 0.450 mg of 1alc.
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0.01 to 0.1 mg, preterablyv 0.01 to 0.U> mg, especially preierabi~ 0.056 myg of
vellow 1ron oxide pigment, and
0.01 to 0.1 mg, preferably 0.01 to 0.05 mg, especially preferabiy 0.056 mg of red

iron oxi1de pigment.

These coatings are also subjects of this invention.

The tablet formulations according to the invention can be used for the production

of a medication for treating cancer.

This invention thus also comprises the use of the formulations according to the

invention for the production of a medication for treating cancer.
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The following examples descrnibe the production of the tfludara of mzh-puniy
tabler formiutlations according to the invenuen as well as a cempansoen of the

S

conventional composition of <98% pure {ludara with >69.19% pure fludara.

Example 1
Production of a Tablet Formulation

For the production of a tablet formulation according to the invention, the active
ingredient fludara (fludarabine phosphate) 1s first sieved and then processed with lactose
monohydrate, microcrystalline cellulose {avicel) and colloidal silicon dioxide to an
approximately 30% dry mixture. The mixture 1s then also sieved. The quality or partcle
size 1s examined by means of sieve analysis. Crosscaramellose sodium (sodium
carboxymethyl cellulose) and magnesium stearate in additional mixed sequences are then
added successively to the dry mixture.

The moldipg compound 1s pressed into tablet cores.

A thus produced tablet formulation comprises, for example, the {ollowing

individual components:

Fludara >99.19% high-purity 10.00 mg
[actose monohydrate 74.75 mg
Colloidal silicon dioxide 0.75 mg
Microcrystalline cellulose (avicel) 60.00 mg
Crosscaramellose-Na 3.00 mg

(Sodium carboxymethyl cellulose)
Magnesium stearate 1.5-2.00 mg
The tablet cores are then painted with an aqueous fiim suspension. Such a film

coating comprses, for example, the following components:
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Hydroxvpropvl methyl cellulose 2.250 mg
Talc 0.450 mg
Titamum dioxide |.187 mg
[ron oxide pigment, vellow 0.056 mg
Iron oxide pigment, red 0.056 mg

The total weight of the tablet 1s 154 mg.
The thus produced film tablets can then be further processed. The fiim tablets can

~ be packaged 1in, e.g., Alu-blisters, by which the stability of the formulation is ensured.

Example 2

Companson of a conventional composition of <98% (97.67%) pure fludara with
>99.19%, or >99.57% pure fludara and 99.19% fludara that 1s punified with an 10on
exchanger.

The results are presented 1n the table below.
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" Com- E Structural Formula ' Chemical o Proportion of Contaminants [Y0] N
pound |  Name *
NT. | | é.—\ccording to . |
' IUPAC | !
<98% ilon Ex- | Batch | Batch | Batch
Pure change l ] * 2 * 3%
| | | | Fludara | Column ‘ ~ ] |
| | ' | ' '
1 2-Fluoro-9-(B-{ 0.14 0.01 0.02 | 0.01 | 0.01
| NH, D-arabino-
' | | furanosyl)- | r |
| 9H-punne-6- |
| amine |
| |

l

| 6-Amino-9(5- | 1.38 ’ 0.33 0.11 0.09 | 0.12
| NH, IO-phosphono- l
B-D- arabino- | |
NZ~ N\ furanosyl)- |
/k I > 9H-purin-2-ol |
N

I

O

Z
Z.

*High-punty Fludara
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EBAARAREN.

| Chemical

! Name
According
to ILPAC

Siructural Formula

Proportion of Contaminants [%]

i
1

-=- ~ :

1 1!

i - - S i — T~ W

3*

Batch |

i

. ! m__, - ‘

| 2-Fluoro-

! :
amine
)
!
N .
H

|

- S ——

9H-purnine-6-

| 6- Amino-
l 9H-punn-2-

NH, 2-Fluoro-9-
(5-O-
phosphono-
B -D-n-

-9H-purine-
6-amine

* High-punty Fludara

- aaaken

Bl

bofuranosyl)

—
*

0.02

0.02 0.02

0.04

0.02
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| Com-

Epound

i:\'r. ;

*
’
i
1
T
>

Structural Formula

‘A

| Chemical |
IZ\iame

gt

According
to ILPAC

Proportion of Contaminants [%]

i -

i

S g G R
s i

(HO),0PO

- ety gy PP S, S -l -

}
!

. r—

—
+*

| < 98%

Pure
Fludara

7

lon EX-
change

; Column | )

2 * 3=

Batch | Batch |

\>‘

9-(3,5-0-

diphosphono
- 3 -D- arabi-
nofuranosvl)
-2-fluoro-
9H-punne-6-
amine

0.06

i

0.06

Py—.

0.09 | 0.08

-

9-(2,5-0O-
diphosphono
-8 -D-
arabino-
furanosyl)-2-
fluoro-9H-
purine-6-

| amine

0.05

0.02

* High-punty Fludara

0.1

0.09 | 0.08
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Structural Formula

| Chemical

1to I[UPAC

Name
According

Proportion of Contaminants [%o]

S—

l
}

i

| < 98%

Pure

lon Ex-
change

! Fludara ' Column

et S e e~ Ko B e

—-

2-Fluoro-9-
(5-0O-
phosphono-
p -D-
arabino-

furanosyl)-
9H-punne-6-
amine

{

!

(HO),0PO

2-Ethoxy-9- |
(5-O-phos-
phono- B -D-
arabino-
furanosyl)-
9H-purine-6-
amine

e —

0.02

| Batch | Batch

) 3'.':

0.01

0.01 0.01

* High-punty Fludara
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Structural Formula

't Chemical

! Name
According
i to ILPAC

Proportion of Contaminants [%5]

(HO),OPO

’< 98%

 Ton Ex- |
Pure |change
Fludara | Column | |

Batéh

Batch i Batch
| |

2* 3*’

2-(6-Amino-
9H-punn-2-
yl)-9-(5-0O-
phosphono-
B-D-arabino-
furanosyl)-
9H-punne-6-
amine

|
0,0°-Bis[2-

fluoro-9H-
purin-9-vl)-
>-deoxv-u-
D-arabino-
furanos-3-
yl]-
phosphate,
ammonium
salt

9-(2-Chloro-
2-deoxy-5-
phosphono-
B-D-arabino-
furanosyl)-2-
fluoro-9H- |
purine-6-
amine

A el

(6-amino-2- |

l

{
|

. 4 - PP e — . AR e - .
’

!

0.05 0.14 0.02 [0.02 l 0.02

0.05 0.01

* High-punty Fludara
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Com- Structural Formula {Chemica! Propqortion of Contaminants [%] ]
 pound ‘Name f
' NT. i According | |
| Ito ILPAC | | |
| ‘ r <98%  |lon Ex- | Batch | Batch ’ Batch 5 |
Pure change I 2% v *
| ) ; Fludara |Column | | ! |
. | "-j |
13 9-(2.5- 0.04 , 0.12 0.06 } 0.03 | 0.l l
| | NH, Anhydro-§- , | |
| N !D-arabino- |
| | NZ \ | furanosyl)-2- |
l > fluoro-9H-
| purine-6- | |
| l amine
| :
i
| ,
| | |
| |
L e U et i_.. J— U , ! J
| Yo Contaminants- Total: 2.33 0.81 <0.63 <043 | <0.63 |
_ - I |
I % Purity 97.67 | 99.19 >09.371>99.57 >99.37 |
l §

* High-punty Fludara

The results show that a formulation that consists of commercially available

fludara (maximum 97.67% fludara) or a formulation with fludara that 1s punfied via an

1on exchanger (maximum 99.19% fludara) has considerably more contaminating by-

oroducts than the high-purity fludara that is contained in the formulations according to

the invention (>99.37% to >99.57% fludara).

With conventional purification processes, such as the verv potent 1on exchange

chromatography. only a quite moderate degree of puritv can be achieved.
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Tne fucer2 tormulaticns according to the invenuon contain the high-puniy
frigara that1s released via the sodium salt inat 1s already descnbed in WO 9929710,
still higher degree of punity ot the fludara can be produced with the potassium sait

(99.8%) or with the hithium salt {99.83%%).



CA 02471396 2004-06-21

16 |
Claims

. Quick-release tablet tormulation that comprises 1 to 100 m2 of the acive
ingredient fludara at a puntv of >99.19%, together with

Lactose monohydrate,

Colloidal silicon dioxide,

Microcrvstalline cellulose (avicel),

Crosscaramellose-Na (sodium carboxymethyl cellulose),

and magnesium stearate,

characterized in that the contaminants in the fludara do not exceed a percentage as

follows:

0.02% 2-Fluor0-9~(B-D~arabinofuranosyl)-9H-purine-6-—amine

0.12% 6-Amino-9(5-O-phosphono-fB-D-arabinofuranosyl)-9H-purin-2-ol

0.02% 2-Fluoro-9H-purine-6-amine

0.02% 6-Amino-9H-punn-2-ol

0.05% 2-Fluoro-9-(5-O-phosphono--D-nbofuranosvl)-9H-punne-6-amine

0.1% 9-(3,5>-O-diphosphono-f3-D-arabinofuranosyl)-2-fluoro-9H-purnine-6-
amine |

0.1% 9-(2,5-O-diphosphono-f3-D-arabinofuranosyl)-2-fluoro-9H-punne-6-
amine |

0.02% 2-Fluoro-9-(5-O-phosphono-f3-D-arabinofuranosyl)-9H-purine-6-amine

0.06% 2-Ethoxy-9-(5-O-phosphono-f3-D-arabinofuranosyl)-9H-punne-6-amine

0.02 % 2-(6-Amino-9H-purin-2-ylj~9-(5-0- phosphono-§-D-arabinofuranosyl)-
9H-punne-6-amine and O,0°-bis[2-(6-amino-2-fluoro-9H- punin-9-yl)-3-
deoxy-u-D-arabinofuranos-3-yl]-phosphate,

0.1% 9-(2-Chloro-2-deoxy-3-phosphono-3-D-arabinofuranosyl)-2-fluoro-9H-

purine-6-amine

0.1% 9-(2,5-Anhydrc--D-arabinofuranosyl)-2-fluoro-9H-punne-6-amine.

2. Quick-release tablet formulation according to claim 1, which compnises

l to 70 mg of the active ingredient fludara at a punity of >99.19%, together with
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50 to 100 me of lactose monohvdrate,
0.1 to 3 me of colloidal silicon dioxide,
40 to 100 mg of fnicrowystalline cellulose (avicel),
] to 10 mg of crosscaramellose-Na (sodium carboxymethyl cellulose) and

0.5 to 10 mg of magnesium stearate.

3. Quick-release tablet formulation according to claims 1 and 2, which compnses

] to 30 mg of the active ingredient fludara at a purity of >99.19%, together with
60 to 90 mg of lactose monohydrate,

0.5 tol mg of colloidal silicon dioxide,

50 to 90 mg of microcrystalline cellulose (avicel),

2.5 to 5 mg of crosscaramellose-Na (sodium carboxymethyl cellulose) and

1 to 3 mg of magnesium stearate.

4. Quick-release tablet formulation according to claims 1 to 3, which comprises

10 mg of the active ingredient fludara at a punty of >99.19%, together with
74.75 mg of lactose monohvdrate,

0.75 mg of colloidal silicon dioxide,

60.00 mg of microcrystalline cellulose (avicel),

3.00 mg of crosscaramellose-Na (sodium carboxymethyl cellulose) and

1.5-2.00 mg of magnesium stearate.

5. Quick-release tablet formulation according to claims 1 to 4, which compnses
the active ingredient fludara at a punty of >99.37%.

6. Quick-release tablet formulation according to claims | to 5, which comprnises
the active ingredient fludara at a punty of >99.57%.

7. Quick-release tablet formulation according to claims 1 to 6, which compnises
the active ingredient fludara at a punity of >99.80%.

8. Quick-release tablet formulation according to claims 1 to 7, which comprnises
the active ingredient fludara at a punty of >99.85%.

9. Quick-release tablet formulation according to claims 1 to 8, wherein the tablet
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corz is encased by a coating that comprises the fellowing cemponents:
] to 3 me of hydroxvpropyl methyvl cellulose,
0.1 tol mg of talc,
0.1 to 5 mg of titanium dioxide,
0.01 to 0.1 mg of vellow 1ron oxide pigment and

0.01 to 0.1 mg of red iron oxide pigment.

10. Quick-release tablet formulation according to claims I to 9, wherein the tablet
core is encased by a coating that compnises the following components:

I to 3 mg of hydroxypropyl methyl cellulose,

0.1 to 0.8 mg ot talc,

0.1 to 2 mg of titanium dioxide,

0.01 to 0.05 mg of yellow iron oxide pigment and

0.01 to 0.05 mg of red iron oxide pigment.

11. Quick-release tablet formulation according to claims 1 to 10, wherein the
tablet core is encased by a coating that compnses the tollowing components:

2.250 mg of hydroxypropyl methyl cellulose,

0.450 mg of talc,

1.187 mg of titamum dioxide,

0.036 mg of yellow iron oxide pigment and

0.036 mg of red iron oxide pigment.

12. Use of the tablet formulation according to claims 1 to 11 for the production of

a medication for treating cancer.
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