
Pyrimidine Derivatives The present invention relates to novel pyrimidine
derivatives, to processes for their production, their use as
pharmaceuticals and to pharmaceutical compositions comprising them. More
particularly the present invention provides in a first aspect, a compound
of formula I wherein R0 is hydrogen R1 is hydrogen or a 5 or 6 member
heterocycl comprising 1 or 2 N atoms substituted by C1- C7alkyl, hydroxy,
dialkylamino, or by a 6 member heterocycl comprising 1 N atom; R2 is
hydrogen R3 is sulfonyl substituted once or twice by Cr C7alkyl; carbamoyl
substituted once or twice by CrCralkyl; 5 or 6 member heterocycl comprising
1, 2, 3 or 4 N atoms; SO2N(R12)Ri 3 wherein Ri2 is hydrogen or loweralkyl
and R13 is hydrogen, CrC 7alkyl, di-CV C7alkylamino-C 1-C7alkyl, hydroxy-Cr
C7alkyl or R12 and R13 togeter with the N to which they are attaced form a
heterocycl comprising 2 N atoms which is unsubstituted or substituted C
C7alkyl; R2 and R3 together with the N to which they are attached form a
heterocycl comprising 2 hetero atoms independently selected from N or S
which is unsubstituted or substituted once or twice by a substituent
independently selected from loweralkyl and oxo; R4 is hydrogen R5 is
halogen R6 is hydrogen R7 is hydrogen; d-C 7alkoxy; carbamoyl unsubstituted
or substituted by loweralkyl; 5 or 6 member heterocycl comprising 1, 2 or 3
N or O atoms unsubstituted or substituted by di-Cr C7alkyl-amino,
C1-C7alkyl, hydroxy, 5 or 6 member heterocycl comprising 1, 2 or 3 N or O
atoms unsubstituted or substituted by Ci-C 7alkyl; 5 or 6 member
heterocycloxy comprising 1, 2 or 3 N or O ring atoms unsubstituted or
substituted by C -C7alkyl; heterocycl-Ci-C 7alkyloxy whereinheterocycl is a
5 or 6 member heterocycl comprising 1, 2 or 3 N or O ring atoms
unsubstituted or substituted by hydroxy or d-C 7alkyl; R8 is hydrogen;
halogen; C1-C7alkoxy; carbamoyl unsubstituted or substituted by Ci-C
7alkyl; heterocycl-Ci-Cyalkyloxy wherein heterocycl is a 5 or 6 member
heterocycl comprising 1, 2 or 3 N or O ring atoms unsubstituted or
substituted by Ci-C 7alkyl, hydroxy; 5 or 6 member heterocycl comprising 1,
2 or 3 N or O atoms unsubstituted or substituted once or twice by a
substituent independently selected from hydroxy, Ci-C 7alkoxy- Cr C7alkyl,
d-C 7alkyl, aminocarbonyl and CrC 7alkylamino; 5 or 6 member heterocycloxy
comprising 1 or 2 N ring atoms unsubstituted or substituted 1 to 5 times by
Ci-C 7alkyl or di-Ci-C 7alkylamino;10 member bi-cyclic-heterocycle
comprising 1 to 3 heteroatoms selected from N or O; R7 and Re together with
the atoms to which they are attached form a 6 member heterocycl comprising
1, 2 or 3 N or O atoms unsubstituted or substituted once or twice by
d-Cralkyl or oxo; R9 is hydrogen, 5 or 6 member heterocycl comprising 1, 2
or 3 N or O atoms unsubstituted or substituted by di-Ci-C 7alkyl -amino;
R10 is hydrogen or d-C 7alkoxy, preferably Ci-C 7alkoxy; Preferably a
diphenyl-pyrimidine-diamine derivative selected from
2-{5-Bromo-2-[5-(3-dimethylam
ino-pyrrolidin-1-yl)-2-methoxy-phenyiamino]-pyrimidin-4-
ylaminoJ-N-methyl-benzenesulfonamide,
2-{5-Bromo-2-[2-methoxy-5-(2-morpholin-4-yl-ethoxy)-phenylamino]-pyrimidin-
4-ylamino}-Nisopropyl- benzenesulfonamide, 7-[2-(4-[1
,4l]Bipiperidinyl-1'-yl-2-methoxy-phenylamino)-5-chloro-pyrimidin-4-ylamino
]-2-methyl- 2,3-dihydro-isoindol-1-one,
2-[5-Chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]
-5-(4-hydroxypiperidin- 



1-yl)-N-methyl-benzamide, 5-[1,4
]Bipiperidinyl-1'-yl-2-[5-chloro-2-(2-methoxy-5-morpholin-4-yl-phenylamino)
-pyrimidin-4- ylamino]-N-methyl-benzamide,
2-[2-(4-[1,4']Bipiperidinyl-r-yl-2-methoxy-phenylamino)-5-chloro-pyrimidin-
4-ylamino]-Nisobutyl-
benzenesulfonamide,2-{5-Chloro-2-[2-methoxy-4-(4-methyl-piperazin-1-yl)-phe
nylamino]-pyrimidin-4-ylamino}-Nisobutyl- benzenesulfonamide,
2-[5-Chloro-2-(2-methoxy-5-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]
-5-(4-hydroxypiperidin- 1-yl)-N-methyl-benzamide, 2-[2-(5-[1
I4']Bipiperidinyl-1'-yl-2-methoxy-phenylamino)-5-bromo-pyrimidin-4-ylamino]
-Nisopropyl- benzenesulfonamide,
1-{4-[5-Chloro-4-(2-isobutylsulfamoyl-phenylamino)-pyrimidin-2-ylamino]-3-m
ethoxy-phenyl}- piperidine-4-carboxylic acid amide,
4-[5-Chloro-4-(2-isobutylsulfarnoyl-phenylamino)-pyrimidin-2-ylamino]-3-met
hoxy-N-methylbenzamide,
2-{5-Chloro-2-[4-(4-hydroxy-piperidin-1-yl)-2-methoxy-phenylannino]-pyrimid
in-4-ylamino}-Nisobutyl- benzenesulfonamide,
3-[5-Chloro-4-(2-isobutylsuIfamoyl-phenylamino)-pyrimidin-2-ylamino]-4-meth
oxy-N-methylbenzamide, 5-Chloro-N2-(2-methoxy-4-morpholin-4-yl-phenyl)-N
4-[2-(2H-tetrazbl-5-yl)-phenyl]-pyrimidine- 2,4-diamine,
2-{5-Chloro-2-[4-((S)-3-dimethylamino-pyrrolidin-1-yl)-2-methoxy-phenylamin
o]-pyrimidin-4- ylamino}-N-isobutyl-benzenesulfonamide,
2-{5-Chloro-2-[2-methoxy-4-(1-methyl-piperidin-4-yloxy)-phenylamino]-pyrimi
din-4-ylamino}-Nisobutyl- benzenesulfonamide,
Z-tS-Chloro^-^^CSJ-S-dimethylamino-pyrrolidin-i-yO^-methoxy-phenylaminol-py
rimidin^- ylamino}-2-methyl-2,3-dihydro-isoindol-1-one,
2-{5-Chloro-2-[4-((S)-3-dimethylamino-pyrrolidin-1-yl)-2-methoxy-phenylamin
o]-pyrimidin-4- ylamino}-N-methyl-5-(4-methyl-piperazin-1-yl)-benzamide,
1.{4-[5-Chloro-4-(2-methylcarbamoyl-phenylamino)-pyrimidin-2-yIamino]-3-met
hoxy-phenyl}-3- methyl-piperidine-3-carboxylic acid
amide,1-{4-[5-Chloro-4-(2-methyl-3-oxo-2,3-dihydro-1H-isoindol-4-ylamino)-p
yrimidin-2-ylamino]-3- methoxy-phenylJ-S-methyl-piperidine-S-carboxylic
acid amide,
1-{4-[5-Chloro-4-(2-isobutylsulfamoyl-phenylamino)-pyrimidin-2-ylamino]-3-m
ethoxy-phenyl}-3- methyl-piperidine-3-carboxylic acid amide,
2-{5-Chloro-2-[5-(3-dimethylamino-pyrrolidin-1-yl)-2-methoxy-phenylamino]-p
yrimidin-4- ylamino}-N-methyl-5-(4-methyl-piperazin-1-yl)-benzamide,
7-{5-Chloro-2-[2-methoxy-4-(1-methyl-piperidin-4-yloxy)-phenylamino]-pyrimi
din-4-ylamino}-2- methyl-2,3-dihydro-isoindol-1-one,
2-[5-Bromo-2-(2,5-dimethoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-ylami
no]-N-methylbenzenesulfonamide,
2-{5-Bromo-2-[5-(4-hydroxy-piperidin-1-yl)-2-methoxy-phenylamino]-pyrimidin
-4-ylamino}-Nmethyl- benzenesulfonamide,
2-[5-Chloro-2-(2-methoxy-5-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]
-N-isobutylbenzenesulfonamide,
2-{5-Chloro-2-[2-methoxy-5-(4-methyl-piperazin-1-yl)-phenylamino]-pyrimidin
-4-ylamino}-Nisobutyl- benzenesulfonamide, 2-[2-(5-[1
,4']Bipiperidinyl-1'-yl-2-methoxy-phenylamino)-5-chloro-pyrimidin-4-ylamino
]-Nisobutyl- benzenesulfonamide,
2-{5-Chloro-2-[5-((S)-3-dimethylamino-pyrrolidin-1-yl)-2-methoxy-phenylamin
o]-pyrimidin-4- ylamino}-N-isobutyl-benzenesulfonamide,
1-{4-[5-Chloro-4-(2-methyl-3-oxo-2,3-dihydro-1H-isoindol-4-ylamino)-pyrimid
in-2-ylamino]-3- methoxy-phenyI}-piperidine-4-carboxylic acid amide,
2-[5-Chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]
-5-((S)-3- dimethylamino-pyrrolidin-1-yi)-N-methyl-benzamide, 



7-{5-Chloro-2-[4-(4-isopropyl-piperazin-1-yl)-2-methoxy-phenylamino]-pyrimi
din-4-ylamino}-2-
methyl-2,3-dihydro-isoindol-1-one,2-[5-Chloro-2-(2-methoxy-4-morpholin-4-yl
-phenylamino)-pyrimidin-4-ylamino]-N-(2,2-dimethylpropyl)-
benzenesulfonamide,
2-{5-Chloro-2-[2-methoxy-4-(4-methyl-piperazin-1-yl)-phenylamino]-pyrimidin
-4-ylamino}-N-(2,2- dimethyl-propyl)-benzenesulfonamide,
3-[5-Chloro-4-(2-isobutylsulfamoyl-phenylamino)-pyrimidin-2-ylamino]-4-meth
oxy-benzamide,
2-[5-Bromo-2-(2,4-dimethoxy-5-morpholin-4-yl-phenylamino)-pyrimidin-4-ylami
no]-N-methylbenzenesulfonamide,
2-{5-Bromo-2-[5-(1-isopropyl-piperidin-4-yloxy)-2-methoxy-phenylamino]-pyri
midin-4-ylamino}- N-methyl-benzenesulfonamide,
7-(5-Chloro-2-{2-methoxy-4-[2-(4-methyl-piperazin-1-yl)-ethoxy]-phenylamino
}-pyrimidin-4- ylamino)-2-methyl-2,3-dihydro-isoindol-1-one,
2-(5-Chloro-2-{2-methoxy-4-[4-(4-methyi-piperazin-1-y!)-piperidin-1-yl]-phe
nylamino}-pyrimidin- 4-ylamino)-N-isobutyl-benzenesulfonamide,
(S)-1-{4-[5-Chloro-4-(2-methyl-3-oxo-2,3-dihydro-1H-isoindol-4-ylarnino)-py
rimidin-2-ylamino]-3- methoxy-phenyty-S-methyl-piperidine-S-carboxylic acid
amide,
(S)-1-{4-[5-Chloro-4-(2-methy!carbamoyl-phenylamino)-pyrimidin-2-ylamino]-3
-methoxy-phenyl}- S-methyl-piperidine^-carboxylic acid amide,
7-[5-Chloro-2-(2,4-dimethoxy-phenylamino)-pyrimidin-4-ylamino]-2-methyl-2,3
-dihydro-isoindol- 1-one,
2-(5-Bromo-2-{2-methoxy-5-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl]-phen
ylamino}-pyrimidin- 4-ylamino)-N-methyl-benzenesulfonamide,
2-{5-Bromo-2-[5-(4-hydroxy-piperidin-1-yl)-2-methoxy-phenylamino]-pyrimidin
-4-ylamino}-Nisopropyl- benzenesulfonamide,
2-{5-Bromo-2-[2-methoxy-5-(1-methyl-piperidin-4-yloxy)-phenylamino]-pyrimid
in-4-ylamino}-Nisopropyl- benzenesulfonamide,
2-{5-Bromo-2-[5-(1-isopropyl-piperidin-4-yloxy)-2-methoxy-phenylamino]-pyri
midin-4-ylamino}-
N-isopropyl-benzenesulfonamide,7-{5-Chloro-2-[2-methoxy-4-(2-morpholin-4-yl
-ethoxy)-phenylamino]-pyrimidin-4-ylamino}-2-
methyl-2,3-dihydro-isoindol-1-one,
7-{5-Chloro-2-[2-methoxy-5-(2-morpholin-4-yl-ethoxy)-phenylamino]-pyrimidin
-4-ylamino}-2- methyl-2,3-dihydro-isoindol-1-one,
7-{5-Chloro-2-[4-(1-isopropyl-piperidin-4-yloxy)-2-methoxy-phenylamino]-pyr
imidin-4-ylamino}-2- methyl-2,3-dihydro-isoindol-1-one,
2-{5-Bromo-2-[5-(3-dimethylarnino-pyrrolidin-1-yl)-2-methoxy-phenylamino]-p
yrimidin-4- ylaminoJ-N-isopropyl-benzenesulfonamide,
2-{5-Bromo-2-[2-methoxy-5-(4-methyl-piperazin-1-yl)-phenylamino]-pyrimidin-
4-ylamino}-Nisopropyl- benzenesulfonamide,
2-(5-Bromo-2-{2-methoxy-5-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl]-phen
ylarr iino}-pyrimidin- 4-ylamino)-N-isopropy!-benzenesulfonamide,
7-{5-Chloro-2-[2-methoxy-4-(1,2,2,6,6-pentamethyl-piperidin-4-yloxy)-phenyl
amino]-pyrimidin-4- ylamino}-2-methyl-2,3-dihydro-isoindol-1-one,
1-{4-[5-ChIoro-4-(2-methyl-3-oxo-2,3-dihydro-1H-isoindol-4-ylamino)-pyrimid
in-2-ylamino]-3- methoxy-phenylJ-piperidine-S-carboxylic acid amide,
2-{5-Chloro-2-[2-methoxy-4-(1,2,2,6
6-pentamethyl-piperidin-4-yloxy)-phenylamino]-pyrimidin-4-
ylamino}-N-isobutyl-benzenesulfonamide,
(R)-1-{4-[5-Chloro-4-(2-methylcarbamoyl-phenylamino)-pyrimidin-2-ylamino]-3
-methoxy-phenyl}- S-methyl-piperidine-S-carboxylic acid amide,
(R)-1-{4-[5-Chloro-4-(2-methyl-3-oxo-2,3-dihydro-1H-isoindol-4-ylamino)-pyr
imidin-2-ylamino]-3- methoxy-phenylJ-S-methyl-piperidine-S-carboxylic acid
amide,
2-{5-Chloro-2-[2-methoxy-4-((R)-1-methyl-pyrrolidin-2-ylmethoxy)-phenylamin
o]-pyrimidin-4- 



ylamino}-N-isobutyl-benzenesulfonamide,
2-{5-Chloro-2-[2-methoxy-4-((S)-1-methyl-pyrrolidin-2-ylmethoxy)-phenylamin
o]-pyrimidin-4-
ylamino}-N-isobutyl-benzenesulfonamide,2-{5-Bromo-2-[2-methoxy-5-(2-piperid
in-1-yl-ethoxy)-phenylamino]-pyrirnidin-4-ylamino}-Nmethyl-
benzenesulfonamide,
2-(5-Bromo-2-{5-[2-(4-hydroxy-piperidin-1-yl)-ethoxy]-2-methoxy-phenylamino
}-pyrimidin-4- ylamino)-N-methyl-benzenesulfonamide, 5-Chloro-N
4-(1,1-dioxo-1 l6-thiochroman-8-yl)-N2-(2-methoxy-4-morpholin-4-yl-phenyl)-
pyrimidine-2,4-diamine,
2-[5-Chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]
-N-(2-hydroxyethyl)- benzenesulfonamide,
2-[5-Chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]
-N-(2-rnethoxyethyl)- benzenesulfonamide,
7-{5-Chloro-2-[2-methoxy-4-(2-piperidin-1-yl-ethoxy)-phenylamino]-pyrimidin
-4-ylami po}-2- methyl-2,3-dihydro-isoindol-1-one,
2-[5-Chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]
-N-((R)-2-hydroxypropyl)- benzenesulfonamide,
2-[5-Chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]
-N-(3-hydroxypropyl)- benzenesulfonamide,
2-[5-Chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]
-N-((S)-2-hydroxypropyl)- benzenesulfonamide,
2-{5-Bromo-2-[2-methoxy-5-(4-morpholin-4-yl-piperidin-1-yl)-phenylamino]-py
rimidin-4-ylamino}- N-isopropyl-benzenesulfonamide,
7-(5-Chloro-2-{2-methoxy-4-[(S)-4-(2-methoxy-ethyl)-3-methyl-piperazin-1-yl
]-phenylamino}- pyrimidin-4-ylamino)-2-methyl-2,3-dihydro-isoindol-1-one,
7-(5-Chloro-2-{2-methoxy-4-[(R)-4-(2-methoxy-ethyl)-3-methyl-piperazin-1-yl
]-phenylamino}- pyrimidin-4-ylamino)-2-methyl-2,3-dihydro-isoindol-1-one,
5-Chloro-N 2-[4-((S)-3-dimethylamino-pyrrolidin-1-yl)-2-methoxy-phenyl]-N
4-(1 ,1-dioxo-1 l6- thiochroman-8-yl)-pyrimidine-2,4-diamine,5-Chloro-N -(1
,1-dioxo-1
l6-thiochroman-8-yl)-N2-{2-methoxy-4-[4-(4-methyl-piperazin-1-yl)-
piperidin-1-yl]-phenyl}-pyrimidine-2,4-diamine,
2-{5-Bromo-2-[2-methoxy-5-(4-morpholin-4-yl-piperidin-1-yl)-phenylamino]-py
rimidin-4-ylamino}- N-methyl-benzenesulfonamide,
2-[5-Bromo-2-(4-fluoro-2-methoxy-5-nriorpholin-4-yl-phenylamino)-pyrimidin-
4-ylarnino]-Nmethyl- benzenesulfonamide, 4-[5-Chloro-4-(1 ,1-dioxo-1
l6-thiochroman-8-ylamino)-pyrimidin-2-ylamino]-3-methoxy-N-methylbe
pzamide,
2-{5-Bromo-2-[2-methoxy-5-((S)-1-methyl-pyrrolidin-2-ylmethoxy)-phenylamino
]-pyrimidin-4- ylamino}-N-methyl-benzenesulfonamide,
2-{5-Bromo-2-[2-methoxy-5-((R)-1-methyl-pyrrolidin-2-ylmethoxy)-phenylamino
]-pyrimidin-4- ylaminoJ-N-methyl-benzenesulfonamide,
2-{5-Bromo-2-[2,4-dimethoxy-5-(2-morpholin-4-yl-ethoxy)-phenylamino]-pyrimi
din-4-ylamino}-Nmethyl- benzenesulfonamide,
2-[5-Chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]
-N-isopropyl-Nmethyl- benzenesulfonamide,
2-[5-Chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-yiamino]
-N-methyl-Npropyl- benzenesulfonamide,
7-(5-Chloro-2-{4-[2-(4-isopropyl-piperazin-1-yl)-ethoxy]-2-methoxy-phenylam
ino}-pyrimidin-4- ylamino)-2-methyl-2,3-dihydro-isoindol-1-one,
2-{5-Bromo-2-[2-methoxy-5-(2-morpholin-4-yl-ethoxy)-phenylamino]-pyrimidin-
4-ylamino}-N,Ndimethyl- benzenesulfonamide, 



2-[5-Bromo-2-(2,4-dimethoxy-5-morpholin-4-yl-phenylamino)-pyrimidin-4-ylami
no]-N-isopropylbenzenesulfonamide,
2-[5-Chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]
-N-(2- dimethylamino-ethyl)-benzenesulfonamide,5-Chloro-N2'
(2-methoxy-4-morpholin-4-yl-phenyl)-N
-[2-(4-methyl-piperazine-1-sulfonyl)-phenyl]- pyrimidine-2,4-diamine,
2-[5-Chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]
-N-(2-ethoxyethyl)- benzenesulfonamide,
2-[5-Bromo-2-(7-methoxy-4-methyl-3-oxo-3,4-dihydro-2H-benzo[1
>4]oxazin-6-ylami po)- pyrimidin-4-ylamino]-N-methyl-benzenesulfonamide,
2-[5-Bromo-2-(2-methoxy-5-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]-
N,N-dirnethylbenzenesulfonamide,
2-[5-Bromo-2-(2-methoxy-5-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]-
N,N-dimethylbenzenesulfonamide,
2-{5-Chloro-2-[2-methoxy-4-(4-methyl-piperazin-1-yl)-phenylamino]-pyrimidin
-4-ylamino}-Nmethyl- N-propyl-benzepesulfonamide,
2-[5-Bromo-2-(2-methoxy-5-piperidin-1-yl-phenylamino)-pyrimidin-4-ylamino]-
N-methylbenzenesulfonamide,
2-[5-Bromo-2-(2-methoxy-5-piperidin-1-yl-phenylamino)-pyrimidin-4-ylamino]-
N-isopropylbenzenesulfonamide,
7-{5-Chloro-2-[4-((R)-3-dimethylamino-pyrrolidin-1-yl)-2-methoxy-phenylamin
o]-pyrimidin-4- ylamino}-2-methyl-2,3-dihydro-isoindol-1-one,
5-Chloro-N2-(2-methoxy-4-nnorpholin-4-yl-phenyl)-N4-[2-(piperazine-1-sulfon
yl)-phenyl]- pyrimidine-2,4-diamine,
2-[5-Chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]
-N-isobutyl-Nmethyl- benzenesulfonamide,
2-[5-Chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]
-N-ethyl-N-methylbenzenesulfonamide,
2-{5-Chloro-2-[2-methoxy-4-(4-methyl-piperazin-1-yl)-phenylamino]-pyrimidin
-4-ylamino}-Nisobutyl-
N-methyl-benzenesulfonamide,2-{5-Chloro-2-[2-methoxy-4-(4-methyl-piperazin-
1-yl)-phenylamino]-pyrimidin-4-ylamino}-Nethyl-
N-methyl-benzenesulfonamide,
7-(5-Chloro-2-{4-[2-(4-hydroxy-piperidin-1-yl)-ethoxy]-2-methoxy-phenylamin
o}-pyrimidin-4- ylamino)-2-methyl-2,3-dihydro-isoindol-1-one,
2-(5-Bromo-2-{2-methoxy-5-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl]-phen
ylamino}-pyrimidin- 4-ylamino)-N,N-dimethyl-benzenesulfonamide,
8-{5-Chloro-2-[2-methoxy-4-(4-methyl-piperazin-1-yl)-phenylamino]-pyrimidin
-4-ylamino}-2- methyl-3,4-dihydro-2H-isoquinolin-1-one,
8-[5-Chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-ylarnino
]-2-methyl-3,4- dihydro-2H-isoquinolin-1 -one,
8-(5-Chloro-2-{2-methoxy-4-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl]-phe
nylamino}-pyrimidin- 4-ylamino)-2-methyl-3,4-dihydro-2H-isoquinolin-1-one,
8-[2-(4-[1 ,4']Bipiperidinyl-1
l-yl-2-methoxy-phenylamino)-5-chloro-pyrirnidin-4-ylamino]-2- itiethyl-
3,4-dihydro-2H-isoquinolin-1-one,
8-{5-Chloro-2-[4-(4-hydroxy-piperidin-1-yl)-2-methoxy-phenylamino]-pyrimidi
n-4-ylamino}-2- methyl-3,4-dihydro-2H-isoquinolin-1-one,
8-{5-Chloro-2-[4-(4-isopropyl-piperazin-1-yl)-2-methoxy-phenylamino]-pyrimi
din-4-ylamino}-2- methyI-3,4-dihydro-2H-isoquinolin-1-one,
7-(5-Chloro-2-{2-methoxy-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phe
pylamino}-pyrimidin-4- ylamino)-2-methyl-2,3-dihydro-isoindol-1-one,
8-{5-Chloro-2-[4-((S)-3-dimethylamino-pyrrolidin-1-yl)-2-methoxy-phenylamin
o]-pyrimidin-4- ylamino}-2-methyl-3,4-dihydro-2H-isoquinolin-1-one,
8-{5-Chloro-2-[4-((R)-3-dimethylamino-pyrrolidin-1-yl)-2-methoxy-phenylamin
o]-pyrimidin-4- ylamino}-2-methyl-3,4-dihydro-2H-isoquinolin-1-one,
8-[5-Chloro-2-((S)-4-hexahydro-pyrazino[2, 1-c][1
,4]oxazin-8-yl-2-methoxy-phenylamino)-
pyrimidin-4-ylamino]-2-methyl-3,4-dihydro-2H-isoquinolin-1-one,8-[5-Chloro-
2-((R)-4-hexahydro-pyrazino[2, 1-c][1
,4]oxazin-8-yl-2-methoxy-phenylamino)-
pyrimidin-4-ylamino]-2-methyl-3,4-dihydro-2H-isoquinolin-1-one, 



8-[5-Chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]
-2-ethyl-3,4- dihydro-2H-isoquinolin-1-one,
8-(5-Chloro-2-{2-rnethoxy-4-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl]-ph
enylamino}-pyrimidin- 4-ylamino)-2-ethyl-3,4-dihydro-2H-isoquinolin-1-one,
2-[5-Chloro-2-(2-methoxy-5-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]
-N-rnethyl-5-(4- methyl-piperazin-1-yl)-benzamide, 5-[1 ,4l]Bipiperidinyl-1
l-yl-2-[5-chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-
ylamino]-N-methyl-benzamide,
2-[5-Bromo-2-(2-methoxy-5-morphoIin-4-yl-phenylamino)-pyrimidin-4-ylamino]-
N-isopropylbenzenesulfonamide,
5-Chloro-N2-{4-[4-(4-ethyl-piperazin-1-yl)-piperidin-1-yl]-2-methoxy-phenyl
}-N 4-[2-(propane-2- sulfony!)-phenyl]-pyrimidine-2,4-diamine,
2-{5-Chloro-2-[4-((S)-3-ethylamino-pyrrolidin-1-yl)-2-methoxy-phenylamino]-
pyrimidin-4- ylamino}-N-isopropyl-benzenesulfonamide,
2-{5-Chloro-2-[4-((R)-3-ethylamino-pyrrolidin-1-yl)-2-methoxy-phenylamino]-
pyrimidin-4- ylamino}-N-isopropyl-benzenesulfonamide,
2-{5-Chloro-2-[2-methoxy-4-((S)-3-methylamino-pyrrolidin-1-yl)-phenylamino]
-pyrimidin-4- ylamino}-N-isopropyl-benzenesulfonamide,
2-{5-Chloro-2-[2-methoxy-4-((R)-3-methylamino-pyrrolidin-1-yl)-phenylamino]
-pyrimidin-4- ylamino}-N-isopropyl-benzenesulfonamide,
2-{5-Chloro-2-[4-((R)-3-dimethylamino-pyrrolidin-1-yl)-2-methoxy-phenylamin
o]-pyrimidin-4- ylamino}-N-isopropyl-benzenesulfonamide,
2-{5-Chloro-2-[4-((S)-3-dimethylamino-pyrrolidin-1-yl)-2-methoxy-phenylamin
o]-pyrimidin-4-
ylamino}-N-isopropyl-benzenesulfonamide,2-{5-Chloro-2-[2-ethoxy-4-(4-methyl
-piperazin-1-yl)-phenylamino]-pyrimidin-4-ylamino}-Nisopropyl-
benzenesulfonamide,
2-{5-Chloro-2-[2-isopropoxy-4-(4-methyl-piperazin-1-yl)-phenylamino]-pyrimi
din-4-ylamino}-Nisopropyl- benzenesulfonamide,
2-{5-Chloro-2-[2-cyclopropylmethoxy-4-(4-methyl-piperazin-1-yl)-phenylannin
o]-pyrimidin-4- ylamino}-N-isopropyl-benzenesulfonamide and salts thereof.
The general terms used hereinbefore and hereinafter preferably have within
the context of this disclosure the following meanings, unless otherwise
indicated: Where the plural form is used for compounds, salts, and the
like, this is taken to mean also a single compound, salt, or the like. Any
asymmetric carbon atoms may be present in the (R)-, (S)- or
(R,S)-configuration, preferably in the (R)- or (S)-configuration. The
compounds may thus be present as mixtures of isomers or as pure isomers,
preferably as enantiomer-pure diastereomers. The invention relates also to
possible tautomers of the compounds of formula I. Ci-C 8alkyl denotes a an
alkyl radical having from 1 up to 8, especially up to 4 carbon atoms, the
radicals in question being either linear or branched with single or
multiple branching; preferably, CrC 8alkyl is butyl, such as n-butyl,
sec-butyl, isobutyl, tert-butyl, propyl, such as n-propyl or isopropyl,
ethyl or methyl; especially methyl, propyl or tert-butyl. C2-C8alkenyl
denotes a an alkenyl radical having from 2 up to 8, especially up to 5
carbon atoms, the radicals in question being either linear or branched with
single or multiple branching; preferably, C2-C8alkenyl is pentenyl, such as
3-methyl-2-buten-2-yl, butenyl, such as 1- or 2- butenyl or 2-buten-2-yl,
propenyl, such as 1-propenyl or allyl, or vinyl. C -Cbalkinyl denotes a an
alkinyl radical having from 2 up to 8, especially up to 5 carbon atoms,the
radicals in question being either linear or branched; preferably,
C2-C8alkinyl is propinyl, such as 1-propinyl or propargyl, or acetylenyl.
C3-C8cycloalkyl denotes a cycloalkyl radical having from 3 up to 8 carbon
atoms, such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl or cyclooctyl, preferably cyclopropyl, 



cyclopentyl or cyclohexyl. d-C balkoxy is especially methoxy, ethoxy,
isopropyloxy, or tert-butoxy. HydroxyCi-C Balkyl is especially
hydroxymethyl, 2-hydroxyethyl or 2-hydroxy-2-propyl. HydroxyC r C8alkoxy is
especially 2-hydroxyethoxy or 3-hydroxypropoxy. Ci-C 8alkoxyCi-C 8alkoxy is
especially 2-methoxyethoxy. Ci-C balkoxyd-C balkyI is especially
methoxymethyl, 2-methoxyethyl or 2-ethoxyethyl. Halogen is preferably
fluorine, chlorine, bromine, or iodine, especially fluorine, chlorine, or
bromine. HaloCrC balkyl is preferably chloroCrC balkyl or fluoroCi-C
8alkyl, especially trifluoromethyl or pentafluoroethyl. HaloCrC 8alkoxy is
preferably chloroCi-C 8alkoxy or fIuOrOC1-C8alkoxy, especially
trifluoromethoxy. Ci-C 8alkoxycarbonyl is especially tert-butoxycarbonyl,
iso-propoxycarbonyl, methoxycarbonyl or ethoxycarbonyl. Unsubstitued or
substituted carbamoyl is carbamoyl substituted by one or two substituents
selected from hydrogen, CrC balkyl, C2-C8alkenyl, C2-C8alkinyl,
C3-C8cycloalkyl, C3- C8cycloalkylC r C8alkyl, Cs-doarylCrC balkyl,
hydroxyd-C balkyl, Ci-C 8alkoxyCrC 8alkyl, haloC r Cbalkyl, unsubstitued or
substituted C5-C10aryl, or aminoC r C8alkyl, or carbamoyl wherein the
substituents and the nitrogen atom of the carbamoyl group represent a 5 or
6 memberedheterocyclyl further comprising O1 1 or 2 hetero atoms selected
from N, O and S; and is preferably carbamoyl, methylcarbamoyl,
dimethylcarbamoyl, propylcarbamoyl, hydroxyethylmethyl- carbamoyl,
di(hydroxyethy!)carbamoyl, dimethylaminoethylcarbamoyl, or
pyrrolidinocarbonyl, piperidinocarbonyl, N-methylpiperazinocarbonyl or
morpholinocarbonyl, especially carbamoyl or dimethylcarbamoyl. Unsubstitued
or substituted sulfamoyl is sulfamoyl substituted by one or two
substituents selected from hydrogen, CpCbalkyl, C2-C8alkenyl, C2-Cealkinyl,
C3-C8cycloalkyl, C3- Cbcycloalkyld-C balkyl, C3-CioarylCr C8alkyl,
hydroxyCrC 8alkyl, Ci-Cbalkoxyd-C alkyI, halod- C8alkyl, unsubstitued or
substituted C5-Ci 0aryl, or aminoCrC balkyl, or sulfamoyl wherein the
substituents and the nitrogen atom of the sulfamoyl group represent a 5 or
6 membered heterocyclyl further comprising 0, 1 or 2 hetero atoms selected
from N, O and S; and is preferably sulfamoyl, methylsulfamoyl,
propylsulfamoyl, cyclopropylmethyl-sulfamoyl, 2,2,2-
trifluoroethylsulfamoyl, dimethylaminoethylsulfamoyl, dimethylsulfamoyl,
hydroxyethyl-methylsulfamoyl, di(hydroxyethyl)sulfamoyl, or
pyrrolidinosulfonyl, piperidinosulfonyl, Nmethylpiperazinosulfonyl or
morpholinosulfonyl, especially sulfamoyl or methylsulfamoyl. Unsubstitued
or substituted amino is amino substituted by one or two substituents
selected from hydrogen, Ci-C balkyl, C2-C8alkenyl, C2-C8alkinyl,
C3-C8cycloalkyl, C3-C8cycloalkylCi-C 8alkyl, C5- CioarylCrC balkyl,
hydroxyCr C8alkyl, Ci-C8alkoxyCrC 8alkyl, haloCi-C 8alkyl, unsubstitued or
substituted C5-Cioaryl, aminoCrC alkyl, acyl, e.g. formyl, Cr
C8alkylcarbonyl, C5- Cioarylcarbonyl, Cr C8alkylsulfonyl or
C5-C10arylsulfonyl, and is preferably amino, methylamino, dimethylamino,
propylamino, benzylamino, hydroxyethyl-methyl-amino, di(hydroxyethyl)amino,
dimethylaminoethylamino, acetylamino, acetyl-methyl-amino, benzoylamino,
methylsulfonylamino or phenylsulfonylamino, especially amino or
dimethylamino. AminoCi-C 8aIkyl is especially aminoethyl, methylaminoethyl,
dimethylaminoethyl or dimethylaminopropyl. Unsubstitued or substituted
C5-Ci 0aryl is, for example, phenyl, indenyl, indanyl, naphthyl, or
1,2,3,4-tetrahydronaphthalenyl, optionally substituted by Cr C8alkyl, CrC
alkoxyd-C balkyl, haloCi-C 8alkyl, hydroxy, d-C balkoxy, methylenedioxy,
amino, substituted amino, halogen, carboxy, Cr C8alkoxycarbonyl, carbamoyl,
sulfamoyl, cyano or nitro; preferably phenyl, tolyl, trifluoromethylphenyl,
methoxyphenyl, dimethoxyphenyl, methylenedioxyphenyl, chlorophenyl
orbromophenyl, whereby the substituents may be in ortho, meta or para
position, preferably meta or para. 



Cs-C^aryloxy is especially phenoxy or methoxyphenoxy, e.g.
p-methoxyphenoxy. C5-Ci 0arylCi-C 8alkyl is especially benzyl or
2-phenylethyl. C5-C10arylCrC 8alkoxy is especially benzyloxy or
2-phenylethoxy. Unsubstitued or substituted 5 or 6 membered heterocyclyl
comprising 1, 2 or 3 hetero atoms selected from N1O and S may be
unsaturated, partially unsaturated or saturated, and further condensed to a
benzo group or a 5 or 6 membered heterocyclyl group, and may be bound
through a hetero or a carbon atom, and is, for example, pyrrolyl, indolyl,
pyrrolidinyl, imidazolyl, benzimidazolyl, pyrazolyl, triazolyl,
benzotriazolyl, tetrazolyl, pyridyl, quinolinyl, isoquinolinyl,
1,2,3,4-tetrahydroquinolinyl, piperidyl, pyrimidinyl, pyrazinyl,
piperazinyl, purinyl, tetrazinyl, oxazolyl, isoxalyl, morpholinyl,
thiazolyl, benzothiazolyl, oxadiazolyl, and benzoxadiazolyl. Substituents
considered are CrC Balkyl, hydroxyCVCbalkyl, CrCsalkoxyCrCaalkyl, C1-
C8alkoxyCi-C 8alkoxy, haloCi-C 8alkyl, hydroxy, amino, substituted amino,
CrC balkoxy, halogen, carboxy, CrC balkylcarbonyl, Cr C8alkoxycarbonyl,
carbamoyl, CrC 8alkylcarbamoyl, cyano, oxo, or unsubstitued or substituted
5 or 6 membered heterocyclyl as defined in this paragraph. 5 or 6 membered
heterocyclyl preferably comprises 1 or 2 hetero atoms selected from N, O
and S, and is especially indolyl, pyrrolidinyl, pyrrolidonyl, imidazolyl,
N-methylimidazolyl, benzimidazolyl, S,S-dioxoisothiazolidinyl, piperidyl,
4-acetylaminopiperidyl, 4-methylcarbamoylpiperidyl, 4- piperidinopiperidyl,
4-cyanopiperidyl, piperazinyl, N-methylpiperazinyl, N-(2-
hydroxyethyl)piperazinyl, morpholinyl, 1-aza-2,2-dioxo-2-thiacyclohexyl, or
sulfolanyl. In unsubstituted or substituted heterocyclyloxy, heterocyclyl
has the meaning as defined above, and is especially
N-methyl-4-piperidyloxy. In unsubstituted or substituted heterocyclyld-
C8alkoxy, heterocyclyl has the meaning as defined above, and is especially
2-pyrrolidinoethoxy, 2-morpholinoethoxy, 3-morpholinopropoxy,
i-methyI-piperidin-3-ylmethoxy, 3-(Nmethylpiperazino) propoxy or
2-(1-imidazolyl)ethoxy. In a 5 or 6 membered carbocyclic or heterocyclic
ring comprising 0, 1, 2 or 3 heteroatoms selected from N, O and S1 and
formed by two adjacent substituents together with the benzenering, the ring
may be further substituted, e.g. by Ci-C 8alkyl, CVCbalkoxy, haloCVC
balkyl, hydroxy, amino, substituted amino, d-C 8alkoxy, halogen, carboxy,
CVCbalkoxycarbonyl, carbamoyl, cyano, or oxo. The two adjacent substituents
forming such a ring are preferably propylene, butylene,
1-aza-2-propylidene, 3-aza-1-propylidene, 1,2-diaza-2-propylidene, 2,3-
diaza-1-propylidene, 1-oxapropylene, 1-oxapropylidene, methylenedioxy,
difluorornethylenedioxy, 2-aza-1-oxopropylene,
2-aza-2-methyl-1-oxopropylene, 1-aza-2-oxopropylene, 2-aza-1,1-
dioxo-1-thiapropylene or the corresponding butylene derivatives forming a 6
membered ring. Salts are especially the pharmaceutically acceptable salts
of compounds of formula I. Such salts are formed, for example, as acid
addition salts, preferably with organic or inorganic acids, from compounds
of formula I with a basic nitrogen atom, especially the pharmaceutically
acceptable salts. Suitable inorganic acids are, for example, halogen acids,
such a s hydrochloric acid, sulfuric acid, or phosphoric acid. Suitable
organic acids are, for example, carboxylic, phosphonic, sulfonic or
sulfamic acids, for example acetic acid, propionic acid, octanoic acid,
decanoic acid, dodecanoic acid, glycolic acid, lactic acid, fumaric acid,
succinic acid, adipic acid, pimeiic acid,.suberic acid, azelaic acid, malic
acid, tartaric acid, citric acid, amino acids, such as glutamic acid or
aspartic acid, maleic acid, hydroxymaleic acid, methylmaleic acid,
cyclohexanecarboxylic acid, adamantanecarboxylic acid, benzoic acid,
salicylic acid, 4- aminosalicylic acid, phthalic acid, phenylacetic acid,
mandelic acid, cinnamic acid, methane- or ethane-sulfonic acid,
2-hydroxyethanesulfonic acid, ethane-1 ,2-disulfonic acid, benzenesulfonic
acid, 2-naphthalenesulfonic acid, 1,5-naphthalene-disulfonic acid, 2-, 3-
or 4- methylbenzenesulfonic acid, methylsulfuric acid, ethylsulfuric acid,
dodecylsulfuric acid, Ncyclohexylsulfamic acid, N-methyl-, N-ethyl- or
N-propyl-sulfamic acid, or other organic protonic acids, such as ascorbic
acid. For isolation or purification purposes it is also possible to use
pharmaceutically unacceptable 



salts, for example picrates or perchlorates. For therapeutic use, only
pharmaceutically acceptable salts or free compounds are employed (where
applicable in the form of pharmaceutical preparations), and these are
therefore preferred. In view of the close relationship between the novel
compounds in free form and those in the form of their salts, including
those salts that can be used as intermediates, for example in the
purification or identification of the novel compounds, any reference to the
free compoundshereinbefore and hereinafter is to be understood as referring
also to the corresponding salts, as appropriate and expedient. The
compounds of formula I have valuable pharmacological properties, as
described hereinbefore and hereinafter. In formula I the following
significances are preferred independently, collectively or in any
combination or sub-combination. A) R0 is hydrogen R1 is hydrogen or R2 is
hydrogen R3 is SO2N(R12)Ri 3 wherein R12 is hydrogen or d-C 7alkyl and Ri 3
is hydrogen, C-rC 7alkyl, C1- C7alkoxy-C1-C7alkyl di-Ci-C
7alkylamino-C1-C7alkyl, hydroxy-d-C 7alkyl; R4 is hydrogen R5 is Br or Cl
R6 is hydrogen . R7 is hydrogen; d-C 7alkoxy; carbamoyl unsubstituted or
substituted by loweralkyl; 5 or 6 member heterocycl comprising 1, 2 or 3 N
or O atoms unsubstituted or substituted by di-C C7alkyl-amino, Ci-C 7alkyl,
hydroxy, 5 or 6 member heterocycl comprising 1, 2 or 3 N or O atoms
unsubstituted or substituted by Ci-C 7alkyl; 5 or 6 member heterocycloxy
comprising 1, 2 or 3 N or O ring atoms unsubstituted or substituted by d-C
7alkyl; heterocycl-C r C7alkyloxy wherein heterocycl is a 5 or 6 member
heterocycl comprising 1, 2 or 3 N or O ring atoms unsubstituted or
substituted by hydroxy or Ci-C 7alkyl; R8 is hydrogen; halogen;
C1-C7alkoxy; carbamoyl unsubstituted or substituted by CrC 7alkyl;
heterocycl-C 1-C7alkyloxy wherein heterocycl is a 5 or 6 member heterocycl
comprising 1, 2 or 3 N or O ring atoms unsubstituted or substituted by Ci-C
7alkyl, hydroxy; 5 or 6 member heterocycl comprising 1, 2 or 3 N or O atoms
unsubstituted or substituted once or twice by a substituent independently
selected from hydroxy, d-C 7alkoxy- d-C 7alkyl, Ci-C 7alkyl, aminocarbonyl
and Ci-C 7alkylamino; 5 or 6 member heterocycloxy comprising 1 or 2 N ring
atoms unsubstituted or substituted 1 to 5 times by Cr C7alkyl or di-Ci-C
7alkylamino;10 member bi-cyclic-heterocycle comprising 1 to 3 heteroatoms
selected from N or O; R9 is hydrogen; R10 is d-C 7alkoxy;B) R0 is hydrogen
R1 is hydrogen or R2 is hydrogen R3 is SO N(Ri2)Ri3 wherein R12 is hydrogen
or C C7alkyl and Ri3 is hydrogen, Ct -C7alkyl, Cr C7alkoxy-Ci-C 7alkyl,
di-Cr C7alkylamino-Ci-C 7alkyl, hydroxy-CVC^alkyl; R4 is hydrogen R5 is Br
or Cl R6 is hydrogen R7 is hydrogen; R8 is hydrogen; halogen; C1-C7alkoxy;
carbamoyl unsubstituted or substituted by d-C alkyl; heterocycl-CrC
7alkyloxy wherein heterocycl is a 5 or 6 member heterocycl comprising 1, 2
or 3 N or O ring atoms unsubstituted or substituted by CrC 7alkyl, hydroxy;
5 or 6 member heterocycl 



comprising 1, 2 or 3 N or O atoms unsubstituted or substituted once or
twice by a substituent independently selected from hydroxy, Cr C7alkoxy-
CrC 7alkyl, CrC 7alkyl, aminocarbonyl and Ci-C 7alkylamino; 5 or 6 member
heterocycloxy comprising 1 or 2 N ring atoms unsubstituted or substituted 1
to 5 times by Cr C7alkyl or di-Cr C7alkylamino;10 member
bi-cyclic-heterocycle comprising 1 to 3 heteroatoms selected from N or O;
R9 is hydrogen; R10 is CrC 7alkoxy; More preferred are the following
meanings, independently, collectively or in any combination or
sub-combination:Drive mechanism for a drug delivery device This invention
relates to a drive mechanism for a drug delivery device that allows the
user to select multiple doses of an injectable drug and for the dispensing
of the set dosage of the drug and applying said drug to a patient,
preferably by injection. In particular, the present invention relates to
such devices, which are handled by the patients themselves. Drug delivery
devices, which allow multiple dosing of the required dosage of liquid drug
and administration of the liquid to a patient, are well known in the art.
Generally, such devices have substantially the same purpose as that of an
ordinary syringe. Injectors of this kind must meet a number of requirements
to meet user needs. These devices need to be robust in construction, yet
easy to use both in terms of the manipulation of the parts and
understanding'by a user of its operation. In the case of those with
diabetes, many users will be physically infirm and may also have impaired
vision. Where the injector is to be disposable rather than reusable, the
injector should be cheap to manufacture and easy to dispose of (preferably
being suitable for recycling). WO 9 114467 A 1 discloses a dispensing
device, comprising a drive mechanism having a telescopic piston rod
consisting of a first and a second threaded member having equi-spaced
threaded segments with non-threaded segments therebetween. The device
further comprises a dose setting sleeve, which surrounds the second
threaded member being coupled for rotation and is threadedly engaged with
the device shell. The threads of the three said components are of the same
lead. The design of this device requires a body length to plunger length
ratio of about 1:1 in order to allow dispensing of relatively large doses.
However, simple and safe correction of a set overdose by the patient
remains unresolved without either dispensing the set amount of fluid or
dismantling the cartridge.WO 9938554 A2 teaches an injection syringe for
apportioning set doses of a medicine from a cartridge wherein a drive
mechanism comprising a unidirectional coupling (ratchet) is disclosed which
allows correction of a set overdose without dispensing a set amount of
fluid or requiring the dismantling of the cartridge. The device is further
designed that an initial reluctance has to be overcome before the
unidirectional coupling can be rotated during dose dispensing. WO 0195959 A
1 discloses an injection device for injection of set doses of medicine from
a cartridge, in which syringe a dose is set by screwing a nut up along a
threaded piston rod, whereby a dose setting drum, which carries on its
cylindrical surface along a helix a scale of which a number corresponding
to the set dose is shown in a window in the housing of the syringe, and an
injection button, which is elevated over the end of the syringe, are moved
axially a distance which is larger than the axial movement of the nut. A
gear wheel transmission is established between the nut and the injection
button such that the gearing makes the movement of the button larger and
the force, which has to be exerted on the injection button, is
correspondingly reduced. Accordingly, the problem to be solved by instant
invention is to reduce the actuation 



(injection) force required during drug dispensing especially when
dispensing large doses whilst maintaining a compact design and thereby
improving user handling, and providing the user with a means to
intuitively, safely and easily correct a set dose. Therefore, it is an
object of the present invention to provide an alternative drive mechanism
to existing technologies suitable for the efficient transmission of an
actuation force in drug delivery devices, particularly compact devices,
e.g., of pen-type shape, which additionally allows the dispensing of large
doses of drug and which further provides the advantage of intuitive and
easy to use correction of a set dose. A first aspect of instant invention
is to provide a drive mechanism for a drug delivery device comprising: a
plunger rod having a non-circular cross section and being hollow, said
plunger rod being prevented from rotation;a lead screw engaged with said
plunger rod; a dose setting dial rotatably moving towards the proximal end
during dose setting and rotatably moving towards the distal end during dose
dispensing; an inner cylinder being releasibly connected to the dose
setting dial, such that relative rotation between said dose setting dial
and said inner cylinder is prevented during dose setting but is allowed
during dose dispensing; and a plunger rod holder, which prevents said
plunger rod from moving towards the proximal end during dose setting, but
allows said plunger rod to move towards the distal end during dose
dispensing; optionally further comprising a free lock. A second aspect of
instant invention is a drug delivery device comprising the drive mechanism
according to the invention. A third aspect of instant invention is the use
of a drive mechanism according to the invention in a method of assembling a
device according to the invention. A fourth aspect of instant invention is
the use of a drive mechanism or a device according to the invention for the
administration of a pharmaceutical formulation to the human or animal body.
Another aspect of instant invention is a method of assembling a drug
delivery device according to the invention, comprising the step of mounting
the mechanism according to the invention to any components in order to
assemble a drug delivery device. The terms, which are used in order to
define instant invention, are generally to be understood in accordance with
the general knowledge of the person skilled in the art. Further, the
following terms shall have the following, optionally preferred, meaning in
accordance with instant invention: The term "drug delivery device"
according to instant invention shall mean a multi-dose, disposable, mobile,
hand-held device designed to dispense a selected dose ofmedicament, e.g.
insulin, insulin analogues, growth hormones, low molecular heparins, and
their derivatives etc., optionally suitable for self-administration. Said
device is of the mechanical pen-type. Preferably, the term "drug delivery
device" shall mean a disposable, multi-dose, pen-type device having
mechanical dose delivery and dose selection mechanisms designed for regular
injection by persons without formal medical training, e.g., patients.
Usually, the "drug delivery device" of instant invention comprises a
cartridge, which contains a pharmaceutical formulation, which can be
administered via a needle, and, optionally a cartridge holder. The term
"pharmaceutical formulation" shall preferably mean a liquid or suspension
or the like contained in the cartridge, comprising a drug or vaccine. The
drug may contain one or more proteins, peptides, or small molecules, which
may be administered subcutaneously. Preferably, the drug is one or more
hormone or antithrombotic, especially selected from the group consisting of
insulines, heparines, derivatives, 



analogous, and substitutes thereof. The term "housing" according to instant
invention shall preferably mean an exterior or interior ("insert") cover.
The housing may be designed to enable the safe, correct, and comfortable
handling of the drug delivery device (e.g., the drive mechanism). Usually,
it is designed to house, fix, protect, guide, and/or engage with the inner
mechanism(s) or components of the drug delivery device (e.g., the drive
mechanism) by limiting the exposure to contaminants, such as liquid, dust,
dirt etc. In general, the housing may be unitary or a multipart component
of tubular or non-tubular shape. Preferably, the "housing" is designed to
contain a cartridge and optionally a cartridge holder, which is preferably
mounted at the distal end of the housing. The term "engaged" according to
instant invention shall mean the interlocking of two or more components of
the drive mechanism/drug delivery device, preferably the interlocking of
screw structures of components. The term "screw structure" according to
instant invention shall mean a full or part thread, e.g., a cylindrical
spiral rib/groove located on the internal and/or externalsurface of a
component of the drug delivery device, having an essentially triangular or
square or rounded section designed to allow continuous free rotational
and/or axial movement between components. Optionally, a screw structure may
be further designed to prevent rotational or axial movement of certain
components in one direction. Screw structures are incorporated between the
threaded insert and the dose setting dial (hereinafter the "first screw
structure"), between the inner cylinder and the free lock (hereinafter the
"second screw structure"), and between the lead screw and the plunger rod
(hereinafter the "third screw structure"). The said screw structures
according to instant invention shall preferably have different screw
pitches to allow force transmission from the proximal end to the distal end
during dose delivery. Therefore, the screw pitch ratios between the 1st,
2nd , and 3rd screw structures are about 1.8-4.2:1 .8-4.2:1 , preferably
about 2.4-3.6:2.4-3.6:1. It is further preferred, that the screw pitches of
the 1st screw structure and the 2nd screw structure are the same. The term
"dose setting dial" according to instant invention shall preferably mean an
essentially tubular component of essentially circular cross-section having
an external thread engaged with the housing by means of a first screw
structure, allowing the dose setting dial to rotatably move towards the
proximal end during dose setting and rotatably move towards the distal end
during dose dispensing. The "dose setting dial" according to instant
invention is designed to indicate a selected dose of the dispensable
product (e.g., a drug). This may be achieved by use of markings, symbols,
numerals, etc., e.g. printed.on the external surface of the dose setting
dial or an odometer, or the like. Additionally, the dose setting dial is
releasibly connected to the inner cylinder by a clutch means. To set the
dose, the dose setting dial is rotated and the dose setting dial and the
inner cylinder rotate together towards the proximal end. During dose
dispensing, the clutch means disengages the dose setting dial from the
inner cylinder, such that the dose setting dial rotates relative to the
inner cylinder towards the distal end. Further, the dose setting dial may
comprise one or more stops to limit the maximum amount of a single dose.The
term "inner cylinder" according to instant invention shall mean any
essentially tubular component of essentially circular cross-section, which
is releasibly connected to the dose setting dial, such that relative
rotation between said dose setting dial and said inner cylinder is
prevented during dose setting but is allowed during dose dispensing. In a
preferred embodiment the inner cylinder is further engaged with the lead
screw by a free lock. In another preferred embodiment the inner cylinder is
further 



engaged with the piston rod in order to allow the lead screw to rotate with
the inner cylinder during dose setting, e.g., by means of splined
projections located in a key way in the inner surface of the inner
cylinder. During dose dispensing the inner cylinder is disengaged from the
dose setting dial by a clutch means and is moved towards the distal end
without rotation (with respect to the housing). The term "releasibly
connected" according to instant invention shall mean that two components of
the instant mechanism or device are reversibly joined with each other,
allowing coupling and decoupling. This is achieved, e.g., by a clutch
means. The term "plunger rod" according to instant invention shall mean any
component adapted to operate through/within the housing, designed to
transfer forces from the proximal end to the distal end of the drug
delivery device, preferably to the cartridge piston, for the purpose of
drug dispensing. According to instant invention, the "plunger rod" is
essentially cylindrical, hollow, and has a non-circular cross-section. The
"plunger rod" is a component of the drive mechanism, which is prevented
from rotation with respect to the housing by means of the plunger rod
holder. The "plunger rod" abuts the cartridge piston at the distal end of
the plunger rod. In a particular embodiment, the "plunger rod" has ratchet
teeth or the like which interact with the plunger rod holder. The term
"plunger rod holder" according to instant invention shall mean any
component, which prevents movement of the plunger rod towards the proximal
end during dose setting, but allows movement of the plunger rod towards the
distal end during dose dispensing. Optionally, the plunger rod is also
prevented from rotation by the plunger rod holder. In order to achieve the
aforementioned, the plunger rod holderengages with the plunger rod, e.g.,
by means of ratchet teeth and ratchet teeth arms. The plunger rod holder
may be a separate component or be an integral part of the housing or any
other component. Furthermore, there are many other suitable solutions
within the knowledge of the person skilled in the art in order to
essentially prevent the plunger rod from movement in the proximal
direction. The term "distal end" according to instant invention shall mean
the end of the device or a component of the device, which is closest to the
dispensing end of the device. The term "proximal end" according to instant
invention shall mean the end of the device or a component of the device,
which is furthest away from the dispensing end of the device. The term
"clutch means" according to instant invention shall mean any means, which
releasibly connects the dose setting dial and the inner cylinder and which
is designed to allow rotation of the dose setting dial and the inner
cylinder with respect to the housing when the dose setting dial and the
inner cylinder are coupled and, when both are de-coupled, allows rotation
of the dose setting dial with respect to the housing, but does not allow
rotation of the inner cylinder with respect to the housing and allows axial
movement of the inner cylinder. Accordingly, the term "clutch means" is any
clutch engaging for the purpose of reversibly locking two components in
rotation, e.g., by use of axial forces to engage a set of face teeth (saw
teeth, dog teeth, crown teeth) or any other suitable frictional faces. The
term "periphery" according to instant invention shall usually mean the
surface of any part, preferably the surface along the longitudinal axis.
The term "original position" according to instant invention shall mean the
starting position of the dose setting dial, i.e., when the set amount of
dosage is zero ("00"). This is usually the case, when the device has not
yet been used, a full cartridge has been loaded, or the device is in use
and the set amount of drug has been completely expelled, respectively,
dispensed.The term "lead screw" according to instant invention shall mean
any essentially 



cylindrical component, which is engaged with the plunger rod, preferably
threadedly engaged, and rotates with respect to the plunger rod when moving
towards the proximal direction during dose setting, and moving axially
towards the distal end without rotation during dose dispensing. In a
preferred embodiment, the lead screw is further engaged with a free lock,
(e.g., a friction clutch, a thrust bearing or the like), preferably
threadedly engaged. The term "free lock" shall mean an essentially
cylindrical component having both an external and internal thread and being
threadedly engaged with the inner cylinder and threadedly engaged with the
lead screw. Preferably, during dose setting and dose dispensing, relative
rotational movement between a) the free lock and the inner cylinder, and b)
the free lock and the lead screw is allowed and relative axial movement
between the free lock and the inner cylinder is allowed, whilst relative
axial movement between the free lock and the lead screw is restricted. In a
more particular embodiment, the free lock is threadedly engaged between the
inner surface of the inner cylinder and the external surface of the lead
screw, optionally at the proximal end of the lead screw. In yet another
preferred embodiment, the free lock is fixed to the plunger rod holder,
whereby relative axial movement between the free lock and the lead screw is
not restricted. Accordingly, the term "free lock" means a mechanism
combining the characteristics of both a clutch mechanism (e.g., a slip
clutch) and a force reduction mechanism. The term "counter ring" according
to instant invention shall mean any constructive element, which is in an
interlocking relationship to the dose setting dial. In a preferred
embodiment, the counter ring is assembled concentrically on the outer
circumference of the dose setting dial, optionally adjacent to the front
side of the threaded insert . In another preferred embodiment, a
positioning collar is assembled on the outer circumference of the dose
setting dial adjacent to the front side of the counter ring, optionally,
the cylindrical positioning collar is integrated into the housing. The
"counter ring" shall indicate one digit of the amount of the set dose by
means of indices along its outer circumference, whereas one or more further
digits of the setdose is indicated by indices along the outer circumference
of the dose setting dial. Preferably, dialling of the "counter ring" shall
enable to set the smallest increments of the set dose (e.g., tens, eights,
quarters, or halves of a unit, or single units). The term "interlocking
relationship" according to instant invention shall mean any constructive
connection of the counter ring and the dose setting dial, which allows
both, the counter ring and the dose setting dial, to rotate together,
preferably by means of a screw structure (e.g., thread, groove, rib), and
also allows longitudinal axial movement of the dose setting dial with
respect to the counter ring, when the dose setting dial is moved (in either
forward or backward direction). Preferably, the counter ring remains
visible in the display window and displays the set dose (amount of drug),
when the dose setting dial is screwed out in order to set the dose. The
term "display window" according to instant invention shall mean any opening
in the housing, e.g. a hole, or a transparent section in the housing, which
allows displaying the status of the device, preferably, the status of dose
setting, particularly, the amount of set dose. This is preferably achieved,
e.g., by means of a dose indicator, which exhibits one or more numerical or
graphical symbols or values or characters, preferably two or three digits
in order to indicate the set amount of dose. In another preferred
embodiment, the "display window" displays the value of the selected amount
of dose consisting of one or more digits indicated along the circumference
of the outer periphery of the counter ring, and one or more digits
indicated along the circumference 



of the outer periphery of the dose setting dial. In another embodiment, the
display window is preferably located essentially at the proximal end of the
device. According to the drug delivery device of instant invention, the
distal end of the plunger rod abuts the cartridge piston and the proximal
end of the plunger rod is engaged with the lead screw. During dose setting,
the lead screw is driven to rotate by the inner cylinder towards the
proximal end with respect to the plunger. The plunger rod and lead screw
are configured in a telescopic-like structure, thereby, reducing the
overall length of the drive mechanism. Further, the plunger rod is engaged
with the plunger rod holder, such that rotationalmovement during both dose
setting and dose dispensing is prevented. The plunger rod holder is also
designed to prevent linear movement of the plunger rod towards the proximal
end during dose setting but allow distal linear movement of the plunger rod
during dose dispensing. The mechanism of instant invention allows dose
setting to be performed repeatedly with great accuracy. Proximal axial
movement of the plunger rod during dose setting is prevented by the use of
ratchet teeth formed along the outer periphery of the plunger rod which
engage with a plurality of ratchet teeth arms formed on the plunger rod
holder. Rotational movement of the non-circular cross section plunger rod
is prevented by it being inserted in a corresponding non-circular passage
way formed in the plunger rod holder. Embodiment 1 of the present invention
is described with reference to the drawings. FIG. 1 to 6 relate to the drug
delivery device of embodiment 1, FIG. 7 to 8 relate to the drug delivery
device of embodiment 2 to which the present invention is applied. FIG. 1 is
a perspective view of the entire device. FIG. 2 is a sectional side view
showing the drive mechanism of the device in an initial state. FIG. 3 is a
sectional side view illustrating a dose setting operation of the device.
FIG. 4 is a sectional side view illustrating a dose delivery of the device.
FIG. 5 is an enlarged scale of FIG. 2. FIG. 6 shows the plunger rod, the
lead screw, and the plunger rod holder of the device. FIG. 7 is a sectional
side view showing the device in a clutched state. FIG. 8 is a sectional
side view showing the device in a declutched state. FIG. 9 is a sectional
side view showing an alternative of the free lock. An outline of the device
(1) is described with reference to Figures 1 to 2. The device is of the
mechanical pen type and consists of: a housing (2); a cartridge-holder (2a)
coupled to the distal end of the housing (2); a cartridge (3), sealed by a
piston (8) mounted in the proximal end of the cartridge andcontaining a
liquid (4) drug, mounted in the cartridge-holder (2a); a removable cap (12)
attached to the distal end of the device; a piston driving assembly (21 )
assembled in the proximal end of the housing (2). The piston driving
assembly transfers an activation force from the proximal end to the distal
end during dispensing. The piston driving assembly (21 ) consists of a dose
setting dial (22), an inner cylinder (23), a free lock (24), a lead screw
(25), a plunger rod (26), a plunger rod holder (27), a release knob (28), a
dose indicator (or counter) (29), a counter ring (30) and a threaded insert
(31). Screw structures are incorporated between the threaded insert (31)
and the dose setting dial (22) (i.e., the "first screw structure"), between
the inner cylinder (23) and the free lock (24) (i.e., the "second screw
structure"), and between the lead screw (25) and the plunger rod (26)
(i.e., the "third screw structure"). 



Operation of the device will now be described. To set a desired dose to be
delivered a user rotates the rotating knob (22a) of the dose setting dial
(22), thus moving the dose setting dial towards the proximal end by means
of the first screw structure (35). During dose setting relative rotation
between the dose setting dial (22) and the inner cylinder (23) is prevented
by a clutch (56), thus allowing the inner cylinder When the inner cylinder
(23) rotates towards the proximal end during dose setting, the lead screw
(25) rotates integrally with the inner cylinder (23), with respect to the
plunger rod (26), by virtue of a pair of splined projections (50) located
in a key way (51 ) in the inner surface of the inner cylinder (23). When
the lead screw (25) rotates out of the plunger rod (26) towards the
proximal end, the plunger rod holder (27) locks the plunger rod (26) to
prevent the plunger rod from being displaced towards the proximal end thus
maintaining the abutment with the piston (8). The rotation of the inner
cylinder (23) further moves the free lock (24) towards the distal end
through the second screw structure (44).The set dose in the current
embodiment is indicated by numerical values (66) on the indicator (counter)
(29) and the dose setting dial (22) displayed in the display window (62).
To administer a selected dose to a patient, the user depresses the release
knob (28) towards the distal end, uncoupling the dose setting dial (22)
from the inner cylinder (23) allowing the dose setting dial to rotate
relative to the inner cylinder and move towards the distal end. The inner
cylinder (23) moves axially towards the distal end thus rotating the free
lock (24) in a proximal direction at a predetermined speedreducing ratio
transferring the axial movement of the inner cylinder (23) to the lead
screw (25) moving it axially towards the distal end. The lead screw (25)
thus pushes the plunger rod (26) towards the distal end. This in turn
pushes the piston (8) towards the distal end expelling the contents from
the cartridge (3) through the needle (5) into the patient. Details of the
device of embodiment 1 are described with reference to Figures 2 to 6. The
threaded insert (31) is concentrically assembled and secured to the inside
of the proximal end portion (2b) of the housing (2) by suitable methods
known by those skilled in the art. The threaded insert (31) is threadedly
engaged with the essentially cylindrically shaped dose setting dial (22)
forming the first screw structure (35). The dose setting dial (22) is
mounted to allow rotational movement towards the proximal end during dose
setting and the distal end during dose delivery. Stops (22d), preferably in
the form of a pawl, are formed on the distal end of the dose setting dial
(22). A cylindrical rotating knob (22a) having a diameter equal to the
outer diameter of the housing is attached to the proximal end of the dose
setting dial (22). Serrations (22b) are formed on the outer surface of the
rotating knob (22a) to improve grip for the user. The inner cylinder (23)
is assembled concentrically within the dose setting dial (22) and is
releasibly connected to the dose setting dial (22) by a clutch means (56).
Anessentially cylindrically shaped flange portion is formed at the proximal
end (23a) of the inner cylinder (23) and inserted into the hollow recess
(22c) of the rotating knob (22a). The outer surface of the free lock (24)
is threadedly engaged with the inner surface of the inner cylinder (23)
forming the second screw structure (44). The free lock (24) is free to
rotate and move axially towards the distal end and the proximal end within
the inner cylinder (23). The inner surface of the free lock (24) is
threadedly engaged with the outer surface of the proximal end of the
essentially non-circular cross section lead screw (25). The free lock (24)
is free to rotate on the outer surface of the lead screw (25) and move
axially 



towards the distal end and the proximal end of the lead screw (25). The
distal end of the lead screw (25) is threadedly engaged with the proximal
end of the plunger rod (26) forming the third screw structure (47). The
essentially non-circular cross section, preferably a square tube shape,
plunger rod (26) has small pitch ratchet teeth (38) on its outer surface,
preferably on two opposing faces of the outer surface. The plunger rod
holder (27) is secured to the inner side of the distal end of the housing
(2) by any suitable means known by a person skilled in the art. A square
passageway (37), having a dimension equal to the outer diameter of the
plunger rod (26) is formed in the centre of the plunger rod holder (27).
The plunger rod (26) is engaged with the square passageway (37), such that
rotation of the plunger rod (26) is prevented by the plunger rod holder
(27). A plurality of pairs of flexible ratchet teeth arms (39), preferably
two, is formed on the plunger rod holder (27). These form the ratchet
mechanism (40) of the device. Further embodiments could be envisaged where
three or four ratchet teeth arms are formed on the plunger rod holder (27)
having, for example, 90 (e.g., 4 arms) or 120 (e.g., 3arms) offset, or the
like. The ratchet mechanism (40) is engaged with the ratchet teeth (38) of
the plunger rod (26) such that axial movement of the plunger rod (26)
towards the proximal end is prevented but axial movement of the plunger rod
(26) towards the distal end is allowed. A plurality of spline grooves (49),
preferably two, is formed on the inner surface of the inner cylinder (23).
A plurality of splined projections (50), preferably two, is formed on the
outer surface of the proximal end of the lead screw (25). The splined
projections (50) engage with the spline grooves (49) of the inner cylinder
(23) permitting axial movement of the lead screw (25) towards the distal
end and the proximal end with respect to the inner cylinder (23). The
spline grooves (49) and the splined projections (50) together form a
splined structure (51). A release knob (28) of essentially cylindrical
shape, open at the distal end and closed at the proximal end, is assembled
concentrically in the hollow (22c) on the inner side of the rotating knob
(22a). An annular rib (53) is formed on the outer circumference of the
release knob (28) and is engaged with an annular groove (52) on the inner
circumference of the rotating knob (22a). The release knob (28) is thus
free to rotates and move axially towards the distal end and the proximal
end with respect to the rotating knob (22a). Movement of the release knob
(28) towards the distal end and the proximal end is limited by the width of
the annular groove (52). The release knob (28) moves such that it can be
brought in and out of abutment with the flange portion (23b) of the inner
cylinder (23). A wave-shaped annular (54), e.g., as teeth, or the like, is
formed on the distal end face of the flange portion (23b) of the inner
cylinder (23) and is engaged with a corresponding wave-shaped shoulder (55)
on the dose setting dial (22). The waveshaped annular (54) and the
wave-shaped shoulder (55) together form a first clutch (56) releasibly
connecting the dose setting dial (22) and the inner cylinder (23) suchthat
relative rotational movement is prevented during dose setting. A second
clutch (60) is formed between the proximal end of the inner cylinder (23)
and the inner face of the release knob (28). The second clutch (60)
consists of two complementary wave-shaped configurations, teeth-shaped
configurations, or the like, located on the release knob (28) and the inner
cylinder (23). In the present embodiment the set dose is indicated as a
numerical value on the counter ring (30) and the dose setting dial (22).
The set dose is viewed through a display window (62) located at the
proximal end of the housing (2). The display window 



(62) of the present embodiment is open, although a transparent lens could
be used to cover the display window (62) to prevent the ingress of dirt,
dust, liquid, etc., into the mechanism and/or act as a magnifier. The
counter ring (30) is engaged with the dose setting dial (22) by means of a
plurality of rib grooves (64) formed on the outer circumference of the dose
setting dial (22) from its distal end to its proximal end, and a
corresponding number of ribs (63) formed on the inner surface of the
counter ring (30). The counter ring (30) can move axially towards both the
proximal end and distal end of the dose setting dial (22). To prevent axial
movement of the counter ring (30) with respect to the dose setting dial
(22), a positioning collar (65) is assembled on the outer circumference of
the dose setting dial (22) and secured to the inner surface of the housing
(2) adjacent to the proximal end of the counter ring (30). A cylindrical
positioning collar (65), integrated into the housing (2), abuts the distal
end of the counter ring (30). Thus the counter ring (30) is able to rotate
with the dose setting dial (22) with respect to the housing during dose
setting and dose delivery, but is prevented from axial movement with
respect to the housing (2). In the present embodiment the counter ring (30)
displays the "unit" values for the set dose from "0" to "9". The "tens"
values are indicated on the dose setting dial (22) such that during on
complete revolution of the counter ring (30) the corresponding "tens" value
is continuously displayed.All three screw structures in the device
according to instant invention (i.e., 35, 44, and 47) have differing screw
pitches. The ratio in the screw pitches between the first (35), the second
(44), and the third screw structure (47) is about 3:2:1 , in order to
achieve an efficient reduction of transmission forces ("speed reduction")
of the screw structures. Embodiment 2 of the device (1) is described with
reference to Figures 7 and 8. The present embodiment 2 includes a
modification to the first clutch (56), between the dose setting dial (22)
and the inner cylinder (23). Figure 7 indicates an alternative clutch (57)
that is located at the proximal end of the inner cylinder (23). The clutch
(57) consists of conical cam faces (57a) and a plurality of equidistantly
spaced first engaging portions (54a). Through the axial movement of the
release knob (28) either towards the distal end or towards the proximal
end, the clutch (57) can be compressed or expanded to cause the first
engaging portions (54a) to engage with or disengage from the corresponding
second engaging portion (54b) formed on the inner face of the rotating knob
(22a). The first engaging portions (54a) and the second engaging portion
(54b) are engaged, e.g., by the spring force of a pair of spring acting
portions (not shown). During dose setting, the first engaging portions
(54a) and second engaging portion (54b) are engaged under the spring force
thus coupling the inner cylinder (23) with the dose setting dial (22) and
preventing relative rotation between the inner cylinder (23) and the dose
setting dial (22). During dose dispensing, the release knob (28) is pushed
in the distal direction disengaging the first engaging portions (54a) from
the second engaging portion (54b) thereby disconnecting the dose setting
dial (22) from the inner cylinder (23) and allowing the dose setting dial
(22) to rotate with respect to the inner cylinder (23). The mechanism and
the device of the present invention is not limited to the embodiments 1 and
2 described above but allows various effective alterations basedon the
technical idea of the present invention. For example, FIG. 9 shows an
alternative solution, wherein the free lock is fixed to the plunger rod
holder. In this case, the screw pitch ratios between the 1st, 2nd and 3rd
screw structures are about 3:3:1 .Claims 



1 A drive mechanism for use in a drug delivery device comprising: a plunger
rod having a non-circular cross section and being hollow, said plunger rod
being prevented from rotation; a lead screw engaged with said plunger rod;
a dose setting dial rotatably moving towards the proximal end during dose
setting and rotatably moving towards the distal end during dose dispensing;
an inner cylinder being releasibly connected to the dose setting dial, such
that relative rotation between said dose setting dial and said inner
cylinder is prevented during dose setting but is allowed during dose
dispensing; and a plunger rod holder, which prevents said plunger rod from
moving towards the proximal end during dose setting, but allows said
plunger rod to move towards the distal end during dose dispensing. 2. The
drive mechanism according to claim 1 further comprising a free lock having
both an external and internal thread and being threadedly engaged with the
inner cylinder and threadedly engaged with the lead screw. 3. The drive
mechanism according to any of claims 1 or 2, wherein ratchet teeth are
formed successively along the said plunger rod and one or more ratchet
teeth arms are formed on said plunger rod holder for being successively
engaged with said ratchet teeth for inhibiting movement of said plunger rod
towards the proximal end. 4. A drug delivery device comprising the drive
mechanism as defined in any of claims 1 to 3. 5. The device according to
claim 4 containing insulin, heparin, or any derivative or analogue thereof.
6. The use of the drive mechanism as defined in any of claims 1 to 3 for
the assembly of a device as defined in any of claims 4 to 5.7. The use of
the drive mechanism as defined in any of claims 1 to 3 or a device as
defined in any of claims 4 to 5 for the administration of a pharmaceutical
formulation to the human or animal body. 8. The use according to claim 7,
wherein the pharmaceutical formulation is selected form the group
consisting of insulines, heparines, derivatives thereof and analogues
thereof. 9. The method of assembling a drug delivery device, comprising the
step of mounting the drive mechanism as defined in any of claims 1 to 3 to
any other components in order to manufacture the drug delivery device as
defined in any of claims 4 to 5. 


