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(57) ABSTRACT 

Pharmaceutical compositions and kits comprising: 

(a) a tiotropium salt; and 

(b) a salmeterol salt having a solubility in Water of 0.1 
mg/mL or less, 

processes for preparing them, and their use in the treatment 
of respiratory complaints, asthma, and chronic obstructive 
pulmonary disease (COPD). 
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PHARMACEUTICAL COMPOSITIONS 
CONTAINING TIOTROPIUM SALTS AND 
LOW-SOLUBILITY SALMETEROL SALTS 

RELATED APPLICATIONS 

[0001] This application is a continuation of US. Nonpro 
visional application Ser. No. 10/235,410, ?led Sep. 5, 2002, 
Which claims bene?t under 35 U.S.C. § 119(e) of prior 
provisional application Ser. No. 60/387,060, ?led Jun. 6, 
2002, both of Which are incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to neW pharmaceuti 
cal compositions for inhalation based on tiotropium salts and 
salts of salmeterol Which do not dissolve easily, process for 
preparing them, and their use in the treatment of respiratory 
complaints. 

BACKGROUND OF THE INVENTION 

[0003] The compound tiotropium bromide, a salt of tiotro 
pium, is knoWn from European Patent Application EP 418 
716 A1 and has the following chemical structure: 

+ Me 

Me\ 

[0004] This compound can also be knoWn by the chemical 
name (1(>t,2[3,4[3,5ot,7[3)-7-[(hydroxydi-2-thienylacety 
l)oxy]-9,9-dimethyl-3-oxa-9-aZoniatricyclo[3.3.1.02’4] 
nonane bromide and has valuable pharmacological proper 
ties. The term tiotropium should be understood Within the 
scope of the present invention as being a reference to the free 
cation. 

[0005] Like other salts of tiotropium, it is a highly effec 
tive anticholinergic and can therefore provide therapeutic 
bene?t in the treatment of asthma or chronic obstructive 
pulmonary disease (COPD). 

[0006] Tiotropium salts are preferably administered by 
inhalation. Suitable inhalable poWders packed into appro 
priate capsules (inhalettes) may be used, administered by 
means of corresponding poWder inhalers. Alternatively, they 
may be administered by the use of suitable inhalable aero 
sols. These also include poWdered inhalable aerosols Which 
contain, for example, HFA134a, HFA227, or mixtures 
thereof as propellant gas. They may also be administered in 
the form of suitable solutions of the tiotropium salt. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0007] Surprisingly, an unexpectedly bene?cial therapeu 
tic effect, particularly a synergistic effect can be observed in 
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the treatment of in?ammatory or obstructive respiratory 
complaints if one or more, preferably one, anticholinergic is 
used With one or more corticosteroids; and one or more 
tiotropium salts 1 are used in conjunction With one or more 
salmeterol salts 2 Which do not readily dissolve, the salme 
terol salts 2 having a solubility in Water of 0.1 mg/mL or 
less, preferably 0.05 mg/mL or less, most preferably 0.035 
mg/mL or less. These salmeterol salts 2 used Within the 
scope of the present invention are characteriZed in particular 
by being very Well tolerated locally. 

[0008] This signi?cantly reduces undesirable side effects, 
for example, Which are frequently observed When [3-mimet 
ics, such as salmeterol, are administered to humans. 
Examples of central side effects of [3-mimetics include, for 
example, general malaise, excitement, sleeplessness, anxi 
ety, trembling ?ngers, sWeating, and headaches. 

[0009] Accordingly, the present invention relates to com 
binations of pharmaceutical compositions characteriZed in 
that that contain one or more, preferably one, tiotropium salt 
1 in combination With one or more, preferably one salme 
terol salt 2 of limited solubility, the salmeterol salt 2 having 
a solubility in Water of 0.1 mg/mL or less, preferably 0.05 
mg/mL or less, most preferably 0.035 mg/mL or less. 

[0010] The term tiotropium is intended Within the scope of 
the present invention as a reference to the free cation 1‘. Any 
reference to salmeterol is intended Within the scope of the 
present invention as a reference to the free base 2‘. The 
preparation of salmeterol Was ?rst described in British 
Patent GB 2140800 to the content of Which reference is 
hereby made. 

[0011] The active substance combinations according to the 
invention are surprisingly also characteriZed both by a rapid 
onset of activity and by their long-lasting effect. This is very 
important to the patient as on the one hand they Will rapidly 
experience an improvement in their condition after taking 
the combination and on the other hand because of the 
long-lasting effect it is suf?cient to take the drug once a day. 

[0012] The abovementioned effects are observed both 
When the tWo active substances are taken simultaneously in 
a single active substance formulation and When they are 
administered successively in separate formulations. It is 
preferable according to the invention to administer the tWo 
active substance ingredients simultaneously in a single for 
mulation. 

[0013] In one aspect the present invention relates to a 
pharmaceutical composition Which contains one or more 
tiotropium salts 1 and one or more salmeterol salts 2, 
optionally in the form of their solvates or hydrates. The 
active substances may either be combined in a single prepa 
ration or contained in tWo separate formulations. Pharma 
ceutical compositions Which contain the active substances 1 
and 2 in a single preparation are preferred according to the 
invention. 

[0014] In another aspect the present invention relates to a 
pharmaceutical composition Which contains, in addition to 
therapeutically effective quantities of 1 and 2, a pharmaceu 
tically acceptable excipient. In one aspect the present inven 
tion relates to a pharmaceutical composition Which does not 
contain any pharmaceutically acceptable excipient in addi 
tion to therapeutically effective quantities of 1 and 2. 
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[0015] The present invention also relates to the use of 1 
and 2 for preparing a pharmaceutical composition contain 
ing therapeutically effective quantities of 1 and 2 for treating 
in?ammatory or obstructive diseases of the respiratory tract, 
particularly asthma and/or COPD, by simultaneous or suc 
cessive administration. 

[0016] The present invention also relates to the simulta 
neous or successive use of therapeutically effective doses of 

HO 

HO 

OH 

the combination of the above pharmaceutical compositions 
1 and 2 for treating in?ammatory or obstructive diseases of 
the respiratory tract, particularly asthma or COPD. 

[0017] By the tiotropium salts 1 Which may be used Within 
the scope of the present invention are meant the compounds 
Which contain, in addition to tiotropium as counter-ion 
(anion), chloride, bromide, iodide, methanesulfonate, 
p-toluenesulfonate or methyl sulfate. Within the scope of the 
present invention, the methanesulfonate, chloride, bromide 
and iodide are preferred of all the tiotropium salts 1, the 
methanesulfonate and bromide being of particular impor 
tance. Of outstanding importance according to the invention 
is tiotropium bromide. The tiotropium salts 1 may optionally 
be used in the form of their solvates and hydrates. The 
hydrates are particularly preferably used. Of all the hydrates 
of the tiotropium salts 1 Which may be used according to the 
invention, the crystalline tiotropium bromide monohydrate 
described in WO 02/30928 is particularly preferred Within 
the scope of the present invention, and WO 02/30928 is 
hereby incorporated herein by reference in its entirety. 

[0018] By salts of salmeterol 2 of limited solubility are 
meant, according to the invention, pharmaceutically accept 
able salts of salmeterol Which have a solubility in Water of 
0.1 mg/mL or less, preferably 0.05 mg/mL or less, most 
preferably 0.035 mg/mL or less. 

[0019] Salmeterol has a chiral center. The present inven 
tion includes the salts 2 in racemic or enantiomerically pure 
form. Both the (R)-enantiomer and the (S)-enantiomer are 
particularly important. Moreover, Within the scope of the 
present invention, the salts 2 may be used in the form of the 
non-racemic mixtures of the tWo enantiomers. 

[0020] The salmeterol salts 2 may be prepared from the 
free base of salmeterol according or analogously to methods 
knoWn in the art for forming acid addition salts. These 
comprise reacting the free base salmeterol 2‘ With the 
corresponding carboxylic acids in suitable solvents, prefer 
ably in organic solvents. For this purpose the desired acid is 
preferably ?rst taken up in an organic solvent, most prefer 
ably a solvent selected from among ethyl acetate, methanol, 
ethanol, isopropanol and diethylether or mixtures thereof. 
The abovementioned solvents may optionally also be used in 
admixture With tert-butylmethylether or cyclohexane. The 
acids taken up in one of the abovementioned solvents may 
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optionally be dissolved by heating, preferably by heating up 
to the boiling temperature of the solvent. Salmeterol 2‘, 
optionally dissolved in one of the abovementioned solvents, 
is added to this solution. The salts 2 are crystalliZed out of 
the resulting solution, optionally With cooling, and isolated. 

[0021] According to the invention the salmeterol salts 2 of 
limited solubility 

[0022] 
[0023] 4-hydroxy-ot1-[[[6-(4-phenylbutoxy)hexyl] 

amino]methyl]-1,3-benZenedimethanolbiphenyl-4-car 
boxylate salt; 

[0024] 4-hydroxy-ot1-[[[6-(4-phenylbutoxy)hexyl] 
amino]methyl]-1,3-benZenedimethanol-4-chlorosali 
cylate salt; 

[0025] 4-hydroxy-ot1-[[[6-(4-phenylbutoxy)hexyl] 
amino]methyl]-1,3-benZenedimethanol-2,4-dihydroxy 
benZoate salt; 

[0026] 4-hydroxy-ot1-[[[6-(4-phenylbutoxy)hexyl] 
amino]methyl]-1,3-benZenedimethanol-2-hydroxy-3 
naphthoate salt; 

[0027] 4-hydroxy-ot1-[[[6-(4-phenylbutoxy)hexyl] 
amino]methyl]-1,3-benZenedimethanol-1-hydroxy-2 
naphthoate salt; and 

[0028] 4-hydroxy-ot1-[[[6-(4-phenylbutoxy)hexyl] 
amino]methyl]-1,3-benZenedimethanolsalicylate salt, 

[0029] 
[0030] Other salmeterol salts 2 of limited solubility 
according to the invention Which may be used in the 
pharmaceutical combinations according to the invention are 
those salts Which are obtained by reacting the free base of 
salmeterol 2‘ With one or more, preferably one of the acids 
in Table 1. 

selected from among: 

are preferred. 

TABLE 1 

Melting Point 
Solvent of 2 (O C., 

Acid (for salt formation) by DSC) 

2-hydroxy-1-naphthoic acid ethyl acetate 122 
3,5-dichlorosalicylic acid diethyl ether 108 
furan-2-carboxylic acid diethyl ether 80 
0.5 equiv. of ethyl acetate 102 
2,5-dihydroxyterephthalic acid 
cinnamic acid ethyl acetate 89 
triphenylacetic acid diethyl ether 116 
4-phenylcinnamic acid ethyl acetate 109 
biphenyl-2-carboxylic acid ethyl acetate 127 
4-trifluoromethylcinnamic acid ethyl acetate 125 
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TABLE l-continued TABLE l-continued 

Melting Point Melting Point 
_ Solvent _ of 2 (O C‘: Solvent of 2 (O C., 

Acld (for Salt formatlon) by DSC) Acid (for salt formation) by DSC) 

9-?uorenylideneacetic acid ethyl acetate 88 4_methoxysalicylic acid ethyl acetate 113 
3—(2-naphthyl)acrylic acid ethyl acetate 97 - - - 

. . 5—methoXysalicylic acid ethyl acetate 114 
3—(1-naphthyl)acrylic acid ethyl acetate 77 . . . 

. . 4—methylsalicylic acid ethyl acetate 116 
1-naphthoic acid ethyl acetate 120 5 . 1. 1. .d th 1 t t / 146 
2,6-dichlorobenzoic acid ethyl acetate 103 Jammosa my 10 am 7 y ace a e 

3,4-dichlorobenzoic acid ethyl acetate 115 _ _ _ lsopropanol 

3,5-dichlorobenzoic acid ethyl acetate 110 3'chlorosa_hclfhc a_c1d ethyl acetate 108 
4-bromobenzoic acid ethyl acetate 115 s'sulfosahcyhc acld f‘thyl acetate/ 129 
4-tri?uoromethylbenzoic acid ethyl acetate 125 lsopropanol 
4-isopropylbenzoic acid ethyl acetate 85-90 5-acetylsalicylic acid ethyl acetate 80 
4-tert-butylbenzoic acid ethyl acetate 95 3,5-diiodosalicylic acid ethyl acetate 133 
3—(3—indolyl)acrylic acid ethyl acetate 113 isoquinoline-1—carboXylic acid ethyl acetate 105 
z>4'dlchloroclnnamlc acld ethyl acetate 138 9-?uorenecarboxylic acid ethyl acetate 90 
z’6_dlchlorocmr_lamlc field _ ethyl acetate 82 9-?uorenone-1-carboxylic acid ethyl acetate 136 
2,5—dimethoXycinnamic acid ethyl acetate 88 .. . . . 

. . . . 3,5-diisopropylsalicylic acid ethyl acetate 115 
2—tri?uoromethylcinnamic acid ethyl acetate 94 d_? _ 1 h 1 
3-tri?uoromethylcinnamic acid ethyl acetate 92 1 umsa H y acetate 104 

3-chlorocinnamic acid ethyl acetate 90 
3,4-dichlorocinnamic acid ethyl acetate 116 
4-bromocinnamic acid ethyl acetate 127 _ _ _ _ _ 

4_ch1orocinnamic acid ethyl acetate 123 [0031] Of particular importance according to the invention 
4-methmiycinn‘cfmic flcid ethyl acetate 98 are pharmaceutical combinations of the salmeterol salts 2 of 
4'?uorocmn'ilmlc a.c1d . ethyl acetate 113 limited solubility Within the scope of the invention, selected 
4—isopropylcinnamic acid ethyl acetate 82 
4-tert-butylcinnamic acid ethyl acetate 93 from among: 
2,6-di?uorocinnamic acid ethyl acetate 77 
2,4-di?uorocinnamic acid ethyl acetate 121 _ _ 1_ _ _ ~ 

3,4-di?uorocinnamic acid ethyl acetate 102 4 hydrOXy 0' (4_ phenylbutoxy)hexyl_]amlno] 
2,4,5-tri?uorocinnamic acid ethyl acetate 120 methyl]-1,3-b@IlZenedlmethanol-4-phenylclnnamate 
3,4,5-tri?uorocinnamic acid ethyl acetate 107 salt 2,1; 
3-methoxysalicylic acid ethyl acetate 118 

[0032] 

HHH 

'OOC 
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[0033] 1.35 g (6 rnrnol) of 4-phenylcinnarnic acid is dis 
solved by re?uxing in 75 rnL of ethyl acetate. To this 
solution is added a Warm solution of 2.5 g (6 rnrnol) of 
salrneterol in 25 rnL of ethyl acetate. The solution is left to 
cool and stirred for 16 hours at ambient temperature. The 
suspension is ?ltered, the precipitate is Washed With ethyl 
acetate and tert-butylrnethylether and dried in vacuo at 25° 
C.-30° C. 3.47 g of the title compound are obtained as a 
colorless solid. Melting point: 109° C. 

[0034] The folloWing compounds were prepared analo 
gously: 

[0035] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-4-tri?uororn 
ethylcinnarnate salt 2.2, melting point: 1250 C.; 

[0036] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-3,4-dichloro 
cinnarnate salt 2.3, melting point: 1160 C.; 

[0037] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-2,4-dichloro 
cinnarnate salt 2.4, melting point: 183° C.; 

[0038] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanolcinnarnate salt 
2.5, melting point: 89° C.; 

[0039] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-3-(2-naphthy 
l)acrylate salt 2.6, melting point: 97° C.; 

[0040] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-3-(1-naphthy 
l)acrylate salt 2.7, melting point: 77° C.; 

[0041] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-2,6-dichloro 
cinnarnate salt 2.8, melting point: 82° C.; 

[0042] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-2,5 
dirnethoXycinnarnate salt 2.9, melting point: 88° C.; 

[0043] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-2-tri?uororn 
ethylcinnarnate salt 2.10, melting point: 94° C.; 

[0044] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-3-tri?uororn 
ethylcinnarnate salt 2.11, melting point: 92° C.; 

HO 
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[0045] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-3-chlorocin 
narnate salt 2.12, melting point: 90° C.; 

[0046] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-4-brornocin 
narnate salt 2.13, melting point: 127° C.; 

[0047] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-4-chlorocin 
narnate salt 2.14, melting point: 123° C.; 

[0048] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-4-rnethoXycin 
narnate salt 2.15, melting point: 98° C.; 

[0049] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-4-?uorocin 
narnate salt 2.16, melting point: 113° C.; 

[0050] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-4-isopropyl 
cinnarnate salt 2.17, melting point: 82° C.; 

[0051] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-4-tert-butyl 
cinnarnate salt 2.18, melting point: 93° C.; 

[0052] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-2,4-di?uoro 
cinnarnate salt 2.19, melting point: 121° C.; 

[0053] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-3,4-di?uoro 
cinnamate salt 2.20, melting point: 102° C.; 

[0054] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-2,4,5-tri?uoro 
cinnarnate salt 2.21, melting point: 120° C.; and 

[0055] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-3,4,5-tri?uoro 
cinnarnate salt 2.22, melting point: 107° C. 

[0056] Of equal importance according to the invention are 
pharrnaceutical combinations of the salrneterol salts 2 of 
limited solubility Within the scope of the invention, selected 
from among: 

[0057] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
arnino]rnethyl]-1,3-benZenedirnethanol-5-(2,4-di?uo 
rophenyl)salicylate salt 2.23 

HO 
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[0058] 30 g salmeterol is dissolved by re?uxing in 300 mL 
of ethyl acetate. To this solution are added 18.3 g of 
5-(2,4-di?uorophenyl)salicylic acid (Di?unisal). The solu 
tion is left to cool to ambient temperature. The suspension is 
?ltered off, the precipitate is Washed With ethyl acetate and 
dried at 35° C. in vacuo. 46 g of the title salt are obtained as 
a colorless solid. Melting point: 104° C. 

[0059] The folloWing compounds Were prepared analo 
gously: 

[0060] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
amino]methyl]-1,3-benZenedimethanol-3,5-diisopro 
pylsalicylate salt 2.24, melting point: 115° C.; 

[0061] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
amino]methyl]-1,3-benZenedimethanol-4-chlorosali 
cylate salt 2.25, melting point: 123° C.; 

[0062] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
amino]methyl]-1,3-benZenedimethanol-3,5-dichloro 
salicylate salt 2.26, melting point: 108° C.; 

[0063] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
amino]methyl]-1,3-benZenedimethanol-2,5-dihydroXy 
terephthalate salt 2.27 (base:acid (1:2)), melting point: 
102° 0; 

[0064] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
amino]methyl]-1,3-benZenedimethanol-3-methoX 
ysalicylate salt 2.28, melting point: 118° C.; 

[0065] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
amino]methyl]-1,3-benZenedimethanol-4-methoX 
ysalicylate salt 2.29, melting point: 113° C.; 

[0066] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
amino]methyl]-1,3-benZenedimethanol-5-methoX 
ysalicylate salt 2.30, melting point: 114° C.; 

[0067] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
amino]methyl]-1,3-benZenedimethanol-4-methylsali 
cylate salt 2.31, melting point: 116° C.; 

[0068] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
amino]methyl]-1,3-benZenedimethanol-5-aminosalicy 
late salt 2.32, melting point: 146° C.; 

[0069] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
amino]methyl]-1,3-benZenedimethanol-3-chlorosali 
cylate salt 2.33, melting point: 108° C.; 

[0070] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
amino]methyl]-1,3-benZenedimethanol-5-sulfosalicy 
late salt 2.34, melting point: 129° C.; 

[0071] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
amino]methyl]-1,3-benZenedimethanol-5-acetylsalicy 
late salt 2.35, melting point: 80° C.; and 

[0072] 4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl] 
amino]methyl]-1,3-benZenedimethanol-3,5-diiodosali 
cylate salt 2.36, melting point: 133° C. 

[0073] In the abovementioned salts according to the inven 
tion the base salmeterol and the acid used in each case are 
present in a molar ratio of salmeterol:acid of 1:1, unless 
otherWise stated. 

[0074] The identity of the abovementioned compounds 
Was con?rmed by 1H-NMR-spectroscopy and ESI mass 
spectrometry. 
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[0075] In the active substance combinations of 1 and 2 
according to the invention, ingredients 1 and 2 may be 
present in the form of their enantiomers, mixtures of enan 
tiomers or in the form of racemates. 

[0076] The proportions in Which the active substances 1 
and 2 may be used in the active substance combinations 
according to the invention are variable. Active substances 1 
and 2 may possibly be present in the form of their solvates 
or hydrates. Depending on the choice of the compounds 1 
and 2, the Weight ratios Which may be used Within the scope 
of the present invention vary on the basis of the different 
molecular Weights of the various salt forms. The Weight 
ratios given beloW Were therefore based on the tiotropium 
cation 1‘ and the free base of salmeterol 2‘. The active 
substance combinations according to the invention may 
contain 1‘ and 2‘ in ratios by Weight ranging from 1:300 to 
30:1, preferably from 1:230 to 20:1, more preferably from 
1:150 to 10:1, more preferably from 1:50 to 5:1, most 
preferably from 1:35 to 2:1. Of particular interest according 
to the invention are pharmaceutical compositions containing 
the combination of 1‘ and 2‘ in a Weight ratio in the range 
from 1:25 to 1:1, preferably in the range from 1:10 to 1:2, 
most preferably in the range from 1:5 to 1:2.5. 

[0077] For eXample and Without restricting the scope of 
the invention thereto, preferred combinations of 1 and 2 
according to the invention may contain tiotropium 1‘ and 
salmeterol 2‘ in the folloWing Weight ratios: 1:40; 1:20; 
1:11.1; 1:10; 1:5.6; 1:5; 1:2.8; 1:2.5; 1:1.4; 1:1.25; 1.44:1; 
and 1.621. 

[0078] The pharmaceutical compositions according to the 
invention containing the combinations of 1 and 2 are pref 
erably prepared by administering tiotropium 1‘ and salme 
terol 2‘ together in doses of 0.01 pg to 10000 pg, preferably 
from 0.1 pg to 2000 pg, more preferably from 1 pg to 1000 
pg, preferably also from 5 pg to 500 pg, preferably according 
to the invention from 10 pg to 200 pg, preferably from 20 pg 
to 100 pg, most preferably from 30 pg to 70 pg per single 
dose. 

[0079] For eXample, combinations of 1 and 2 according to 
the invention contain an amount of tiotropium 1‘ and sal 
meterol 2‘ such that the total dosage per single dose is 30 pg, 
35 pg, 45 pg, 55 pg, 60 pg, 65 pg, 90 pg, 105 pg, 110 pg, 140 
pg, or similar. In these dosage ranges, the active substances 
1‘ and 2‘ are present in the Weight ratios described herein 
before. 

[0080] For eXample and Without restricting the scope of 
the invention thereto, the combinations of 1 and 2 according 
to the invention may contain an amount of tiotropium 1‘ and 
salmeterol 2‘ such that in each individual dose 5 pg of 1‘ and 
25 pg of 2‘, 5 pg of 1‘ and 50 pg of 2‘, 5 pg of 1‘ and 100 pg 
of 2‘, 5 pg of 1‘ and 200 pg of 2‘, 10 pg of 1‘ and 25 pg of 
2‘, 10 pg of 1‘ and 50 pg of 2‘, 10 pg of 1‘ and 100 pg of 2‘, 
10 pg of 1‘ and 200 pg of 2‘, 18 pg of 1‘ and 25 pg of 2‘, 18 
pg of 1‘ and 50 pg of 2‘, 18 pg of 1‘ and 100 pg of 2‘, 18 pg 
of 1‘ and 200 pg of 2‘, 20 pg of 1‘ and 25 pg of 2‘, 20 pg of 
1‘ and 50 pg of 2‘, 20 pg of and 100 pg of 2‘, 20 pg of 1‘ and 
200 pg of 2‘, 36 pg of 1‘ and 25 pg of 2‘, 36 pg of and 50 pg 
of 2‘, 36 pg of 1‘ and 100 pg of 2‘, 36 pg of 1‘ and 200 pg 
of 2‘, 40 pg of 1‘ and 25 pg of 2‘, 40 pg of 1‘ and 50 pg of 
2‘, 40 pg of 1‘ and 100 pg of 2‘, or 40 pg of 1‘ and 200 pg 
of 2‘ are administered. 

[0081] If the active substance combination Wherein 1 
denotes tiotropium bromide and 2 denotes one of the par 
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ticularly preferred salts 2, salmeterol-4-phenylcinnamate 
(2.1), is used as the preferred combination of 1 and 2 
according to the invention, the quantities of active sub 
stances 1‘ and 2‘ administered per single dose as mentioned 
above by Way of example correspond to the following 
quantities of 1 and 2 administered per single dose: 6 pg of 
1 and 38.49 pg of 2, 6 pg of 1 and 76.98 pg of 2, 6 pg of 1 
and 153.96 pg of 2, 6 pg of 1 and 307.92 pg of 2, 12 pg of 
1 and 38.49 pg of 2, 12 pg of 1 and 76.98 pg of 2, 12 pg of 
1 and 153.96 pg of 2, 12 pg of 1 and 307.92 pg of 2, 21.7 
pg of 1 and 38.49 pg of 2, 21.7 pg of 1 and 76.98 pg of 2, 
21.7 pg of 1 and 153.96 pg of 2, 21.7 pg of 1 and 307.92 pg 
of 2, 24.1 pg of 1 and 38.49 pg of 2, 24.1 pg of 1 and 76.98 
pg of 2, 24.1 pg of 1 and 153.96 pg of 2, 24.1 pg of 1 and 
307.92 pg of 2, 43.3 pg of 1 and 38.49 pg of 2, 43.3 pg of 
1 and 76.98 pg of 2, 43.3 pg of 1 and 153.96 pg of 2, 43.3 
pg of 1 and 307.92 pg of 2, 48.1 pg of 1 and 38.49 pg of 2, 
48.1 pg of 1 and 76.98 pg of 2, 48.1 pg of 1 and 153.96 pg 
of 2, or 48.1 pg of 1 and 307.92 pg of 2. 

[0082] If in the preferred combination of 1 and 2 accord 
ing to the invention Wherein 2 denotes one of the particularly 
preferred salts 2, salmeterol-4-phenylcinnamate (2.1), 
tiotropium bromide monohydrate is used as component 1, 
for example, the quantities of active substances 1‘ and 2‘ 
administered per single dose as mentioned above by Way of 
example correspond to the folloWing quantities of 1 and 2 
administered per single dose: 6.2 pg of 1 and 38.49 pg of 2, 
6.2 pg of 1 and 76.98 pg of 2, 6.2 pg of 1 and 153.96 pg of 
2, 6.2/1g of 1 and 307.92/1g of 2, 12.5 pg of 1 and 38.49 pg 
of 2, 12.5 pg of 1 and 76.98 pg of 2, 12.5 pg of 1 and 153.96 
pg of 2, 12.5 pg of 1 and 307.92 pg of 2, 22.5 pg of 1 and 
38.49 pg of 2, 22.5 pg of 1 and 76.98 pg of 2, 22.5 pg of 1 
and 153.96 pg of 2, 22.5 pg of 1 and 307.92 pg of 2, 25 pg 
of 1 and 38.49 pg of 2, 25 pg of 1 and 76.98 pg of 2, 25 pg 
of 1 and 153.96 pg of 2, 25 pg of 1 and 307.92 pg of 2, 45 
pg of 1 and 38.49 pg of 2, 45 pg of 1 and 76.98 pg of 2, 45 
pg of 1 and 153.96 pg of 2, 45 pg of 1 and 307.92 pg of 2, 
50 pg of 1 and 38.49 pg of 2, 50 pg of 1 and 76.98 pg of 2, 
50 pg of 1 and 153.96 pg of 2, or 50 pg of 1 and 307.92 pg 
of 2. 

[0083] The active substance combinations of 1 and 2 
according to the invention are preferably administered by 
inhalation. For this purpose, ingredients 1 and 2 have to be 
made available in forms suitable for inhalation. Inhalable 
preparations include inhalable poWders, in particular. Inhal 
able poWders according to the invention containing the 
combination of active substances 1 and 2 may consist of the 
active substances on their oWn or of a mixture of the active 
substances With physiologically acceptable excipients. The 
preparations according to the invention may contain the 
combination of active substances 1 and 2 either together in 
one formulation or in tWo separate formulations. These 
formulations Which may be used Within the scope of the 
present invention are described in more detail in the next 
part of the speci?cation. 

[0084] Inhalable PoWders Containing Combinations of 
Active Substances 1 and 2 According to the Invention 

[0085] The inhalable poWders according to the invention 
may contain 1 and 2 either on their oWn or in admixture With 
suitable physiologically acceptable excipients. 

[0086] If the active substances 1 and 2 are present in 
admixture With physiologically acceptable excipients, the 
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folloWing physiologically acceptable excipients may be 
used to prepare these inhalable poWders according to the 
invention: monosaccharides (e.g., glucose or arabinose), 
disaccharides (e.g., lactose, saccharose, maltose), oligo- and 
polysaccharides (e.g., dextran), polyalcohols (e.g., sorbitol, 
mannitol, or xylitol), salts (e.g., sodium chloride or calcium 
carbonate) or mixtures of these excipients. Preferably, 
mono- or disaccharides are used, While the use of lactose or 
glucose is preferred, particularly, but not exclusively, in the 
form of their hydrates. For the purposes of the invention, 
lactose is the particularly preferred excipient, While lactose 
monohydrate is most particularly preferred. 

[0087] Within the scope of the inhalable poWders accord 
ing to the invention the excipients have a maximum average 
particle siZe of up to 250 pm, preferably betWeen 10 pm and 
150 pm, most preferably betWeen 15 pm and 80 pm. It may 
sometimes seem appropriate to add ?ner excipient fractions 
With an average particle siZe of 1 pm to 9 pm to the excipient 
mentioned above. These ?ner excipients are also selected 
from the group of possible excipients listed hereinbefore. 
Finally, in order to prepare the inhalable poWders according 
to the invention, micronised active substance 1 and 2, 
preferably With an average particle siZe of 0.5 pm to 10 pm, 
more preferably from 1 pm to 6 pm, is added to the excipient 
mixture. Processes for producing the inhalable poWders 
according to the invention by grinding and microniZing and 
by ?nally mixing the ingredients together are knoWn from 
the prior art. The inhalable poWders according to the inven 
tion may be prepared and administered either in the form of 
a single poWder mixture Which contains both 1 and 2 or in 
the form of separate inhalable poWders Which contain only 
1 and 2. 

[0088] The inhalable poWders according to the invention 
may be administered using inhalers knoWn from the prior 
art. Inhalable poWders according to the invention Which 
contain a physiologically acceptable excipient in addition to 
1 and 2 may be administered, for example, by means of 
inhalers Which deliver a single dose from a supply using a 
measuring chamber as described in Us. Pat. No. 4,570,630, 
or by other means as described in DE 36 25 685 A. 
Preferably, the inhalable poWders according to the invention 
Which contain physiologically acceptable excipients in addi 
tion to 1 and 2 are packed into capsules (to produce so-called 
inhalettes) Which are used in inhalers as described, for 
example, in WO 94/28958. 

[0089] A particularly preferred inhaler for using the phar 
maceutical combination according to the invention in inha 
lettes is shoWn in FIG. 1. 

[0090] This inhaler (HANDIHALER®) for inhaling poW 
dered pharmaceutical compositions from capsules is char 
acteriZed by a housing 1 containing tWo WindoWs 2, a deck 
3 in Which there are air inlet ports and Which is provided 
With a screen 5 secured via a screen housing 4, an inhalation 
chamber 6 connected to the deck 3 on Which there is a push 
button 9 provided With tWo sharpened pins 7 and movable 
counter to a spring 8, and a mouthpiece 12 Which is 
connected to the housing 1, the deck 3 and a cover 11 via a 
spindle 10 to enable it to be ?ipped open or shut. 

[0091] If the inhalable poWders according to the invention 
are packed into capsules (inhalers) for the preferred use 
described above, the quantities packed into each capsule 
should be 1 mg to 30 mg, preferably 3 mg to 20 mg, more 
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particularly 5 mg to 10 mg of inhalable powder per capsule. 
These capsules contain, according to the invention, either 
together or separately, the doses of 1 and 2 mentioned 
hereinbefore for each single dose. 

[0092] The following Examples serve to illustrate the 
present invention further without restricting the scope of the 
invention to the following embodiments provided by way of 
eXample. 

FORMULATION EXAMPLES 

[0093] 

Ingredients ,ug per capsule 

1. Powder for Inhalation 

tiotropium bromide monohydrate 10.8 
salmeterol salt (2.1) 35 
lactose 4954.2 

Total 5000 
2. Powder for Inhalation 

tiotropium bromide monohydrate 21.7 
salmeterol salt (2.23) 75 
lactose 4903.3 

Total 5000 
3. Powder for Inhalation 

tiotropium bromide monohydrate 22.5 
salmeterol salt (2.1) 80.5 
lactose 4897 

Total 5000 
4. Powder for Inhalation 

tiotropium bromide x H2O 22.5 
salmeterol salt (2.23) 95.5 
lactose 4828 
Total 5000 

We claim: 
1. A pharmaceutical composition comprising: 

(a) a tiotropium salt; and 

(b) a salmeterol salt having a solubility in water of 0.1 
mg/mL or less. 

2. The pharmaceutical composition according to claim 1, 
wherein the tiotropium salt is selected from the group 
consisting of: tiotropium chloride, tiotropium bromide, 
tiotropium iodide, tiotropium methanesulfonate, tiotropium 
p-toluenesulfonate, and tiotropium methylsulfate. 

3. The pharmaceutical composition according to claim 1, 
wherein the tiotropium salt is tiotropium bromide. 

4. A pharmaceutical kit comprising: 

(a) a pharmaceutical composition comprising a tiotropium 
salt; and 

(b) a pharmaceutical composition comprising a salmeterol 
salt having a solubility in water of 0.1 mg/mL or less. 

5. The pharmaceutical kit according to claim 4, wherein 
the tiotropium salt is selected from the group consisting of: 
tiotropium chloride, tiotropium bromide, tiotropium iodide, 
tiotropium methanesulfonate, tiotropium p-toluene 
sulfonate, and tiotropium methylsulfate. 
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6. The pharmaceutical kit according to claim 4, wherein 
the tiotropium salt is tiotropium bromide. 

7. The pharmaceutical composition according to one of 
claims 1 to 3, wherein the salmeterol salt is an acid addition 
salt of salmeterol formed with an acid selected from the 
group consisting of: 2-hydroXy-1-naphthoic acid, 3,5 
dichlorosalicylic acid, furan-2-carboXylic acid, 2,5-dihy 
droXyterephthalic acid, cinnamic acid, triphenylacetic acid, 
4-phenylcinnamic acid, biphenyl-2-carboXylic acid, 4-trif 
luoromethylcinnamic acid, 9-?uorenylideneacetic acid, 
3-(2-naphthyl)acrylic acid, 3-(1-naphthyl)acrylic acid, 
1-naphthoic acid, 2,6-dichlorobenZoic acid, 3,4-dichlo 
robenZoic acid, 3,5-dichlorobenZoic acid, 4-bromobenZoic 
acid, 4-tri?uoromethylbenZoic acid, 4-isopropylbenZoic 
acid, 4-tert-butylbenZoic acid, 3-(3-indolyl)acrylic acid, 2,4 
dichlorocinnamic acid, 2,6-dichlorocinnamic acid, 2,5 
dimethoXycinnamic acid, 2-tri?uoromethylcinnamic acid, 
3-tri?uoromethylcinnamic acid, 3-chlorocinnamic acid, 3,4 
dichlorocinnamic acid, 4-bromocinnamic acid, 4-chlorocin 
namic acid, 4-methoXycinnamic acid, 4-?uorocinnamic 
acid, 4-isopropylcinnamic acid, 4-tert-butylcinnamic acid, 
2,6-di?uorocinnamic acid, 2,4-di?uorocinnamic acid, 3,4 
di?uorocinnamic acid, 2,4,5-tri?uorocinnamic acid, 3,4,5 
tri?uorocinnamic acid, 3-methoXysalicylic acid, 4-methoX 
ysalicylic acid, 5-methoXysalicylic acid, 4-methylsalicylic 
acid, 5-aminosalicylic acid, 3-chlorosalicylic acid, 5-sul 
fosalicylic acid, 5-acetylsalicylic acid, 3,5-diiodosalicylic 
acid, isoquinoline-1-carboXylic acid, 9-?uorenecarboXylic 
acid, 9-?uorenone-1-carboXylic acid, 3,5-diisopropylsali 
cylic acid, and di?unisal. 

8. The pharmaceutical composition according to one of 
claims 1 to 3, wherein the salmeterol salt is selected from the 
group consisting of: 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl]amino ]me 
thyl]- 1 ,3 -benZenedimethanol-4-phenylcinnamate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl]amino ]me 
thyl]- 1 ,3 -benZenedimethanol-4-tri?uoromethylcin 
namate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl]amino ]me 
thyl]- 1 ,3 -benZenedimethanol-3,4-dichlorocinnamate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl]amino ]me 
thyl]- 1 ,3 -benZenedimethanol-2,4-dichlorocinnamate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl]amino ]me 
thyl]- 1 ,3 -benZenedimethanolcinnamate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl]amino ]me 
thyl]- 1 ,3 -benZenedimethanol-3-(2-naphthyl) acrylate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl]amino ]me 
thyl]- 1 ,3 -benZenedimethanol-3-(1 -naphthyl) acrylate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl]amino ]me 
thyl]- 1 ,3 -benZenedimethanol-2,6-dichlorocinnamate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl]amino ]me 
thyl]- 1 ,3 -benZenedimethanol-2,5-dimethoXycin 
namate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl]amino ]me 
thyl]- 1 ,3 -benZenedimethanol-2-tri?uoromethylcin 
namate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl]amino ]me 
thyl]- 1 ,3 -benZenedimethanol-3-tri?uoromethylcin 
namate; 
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4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-3-tri?uoromethylcin 
namate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-3-chlorocinnamate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-4-bromocinnamate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-4-chlorocinnamate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-4-methoXycinnamate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-4-?uorocinnamate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-4-isopropylcinnamate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-4-tert-butylcinnamate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-2,4-di?uorocinnam ate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-3,4-di?uorocinnam ate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-2,4,5 -tri?uorocinnamate; 
and 

4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl]amino]me 
thyl]-1,3-benZenedimethanol-3,4,5-tri?uorocinnamate. 

12. The pharmaceutical kit according to one of claims 4 
to 6, Wherein the salmeterol salt is selected from the group 
consisting of: 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-5-(2,4-di?uorophenyl 
)salicylate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-3,5-diisopropylsalicy 
late; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-4-chlorosalicylate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-3,5-dichlorosalicylate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-2,5-dihydroXyterephtha 
late (base: acid= 1:2); 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-3-methoXysalicylate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-4-methoXysalicylate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-S-methoxysalicylate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-4-methylsalicylate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl] amino]me 
thyl]-1 ,3 -benZenedimethanol-5-aminosalicylate; 
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4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl]amino ]me 
thyl]- 1 ,3 -benZenedimethanol-3-chlorosalicylate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl]amino ]me 
thyl]- 1 ,3 -benZenedimethanol-S-sulfosalicylate; 

4-hydroXy-ot1 -[[[6-(4-phenylbutoXy)heXyl]amino ]me 
thyl]- 1 ,3 -benZenedimethanol-5-acetylsalicylate; and 

4-hydroXy-ot1-[[[6-(4-phenylbutoXy)heXyl]amino]me 
thyl]-1,3-benZenedimethanol-3,5-diiodosalicylate. 

13. The pharmaceutical composition according to one of 
claims 1 to 3 or 7 to 9, Wherein the Weight ratio of the 
tiotropium salt to the salmeterol salt, based on the tiotropium 
cation to salmeterol free base, is in the range of 1:300 to 
30:1. 

14. The pharmaceutical composition according to claim 
13, Wherein the Weight ratio of the tiotropium salt to the 
salmeterol salt, based on the tiotropium cation to salmeterol 
free base, is in the range of 1:230 to 20:1. 

15. The pharmaceutical composition according to one of 
claims 1 to 3 or 7 to 9, Wherein a single application 
corresponds to a dosage of the tiotropium salt to the salme 
terol salt, based on the tiotropium cation to salmeterol free 
base, is 0.01 pg to 1000 pg. 

16. The pharmaceutical composition according to one of 
claims 1 to 3 or 7 to 9, Wherein a single application 
corresponds to a dosage of the tiotropium salt to the salme 
terol salt, based on the tiotropium cation to salmeterol free 
base, is 0.1 pg to 200 pg. 

17. The pharmaceutical composition according to one of 
claims 1 to 3 or 7 to 9, Wherein the pharmaceutical com 
position is in the form of a poWder suitable for inhalation. 

18. The pharmaceutical composition according to claim 
17, Wherein the pharmaceutical composition further com 
prises a physiologically acceptable eXcipient selected from 
the group consisting of: monosaccharides, disaccharides, 
oligo- and polysaccharides, polyalcohols, and salts. 

19. The pharmaceutical composition according to claim 
18, Wherein the eXcipient has a maximum mean particle siZe 
of up to 250 pm. 

20. The pharmaceutical composition according to claim 
18, Wherein the eXcipient has a maXimum mean particle siZe 
of betWeen 10 pm and 150 pm. 

21. A capsule containing a pharmaceutical composition 
according to claim 17. 

22. A capsule containing a pharmaceutical composition 
according to claim 18. 

23. A capsule containing a pharmaceutical composition 
according to claim 19. 

24. A capsule containing a pharmaceutical composition 
according to claim 20. 

25. A pharmaceutical composition consisting essentially 
of: 

(a) a tiotropium salt; and 

(b) a salmeterol salt having a solubility in Water of 0.1 
mg/mL or less, 

Wherein the pharmaceutical composition is in the form of 
an inhalable poWder. 
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26. A method of treating respiratory complaints in a treatment, the method comprising administering to the 
patient in need of such treatment, the method comprising patient a therapeutically effective amount of the pharmaceu 
administering to the patient a therapeutically effective tical composition according to one of claims 1 to 3 or 7 to 
amount of the pharmaceutical composition according to one 9. 
of claims 1 to 3 or 7 to 9. 

27. A method of treating asthma or chronic obstructive 
pulmonary disease (COPD) in a patient in need of such * * * * * 


