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(57) ABSTRACT 

The invention relates to a dosage form comprising a physi 
ologically effective amount of a physiologically active sub 
stance (A), a synthetic, semi-synthetic or natural polymer 
(C), optionally one or more physiologically acceptable aux 
iliary substances (B) and optionally a synthetic, semi-syn 
thetic or natural Wax (D), Wherein the dosage form exhibits 
a resistance to crushing of at least 400 N and Wherein under 
physiological conditions the release of the physiologically 
active substances (A) from the dosage form is at least 
partially delayed. 
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Figure 2 
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CRUSH RESISTANT DELAYED-RELEASE 
DOSAGE FORMS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority from German 
Patent Application No. 10 2005 005 446.3, ?led on Feb. 4, 
2005 and US. patent application Ser. No. 10/718,112 ?led 
on Nov. 20, 2003. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a dosage form for 
administering a physiologically active substance (A), 
Wherein the dosage form is mechanically stabilised, such 
that it cannot be comminuted by conventional methods, such 
as pounding, crushing, grinding in a mortar etc., or at least 
comminuted only With very great dif?culty. The substance 
(A) is released from the dosage form according to the 
invention under physiological conditions With an at least 
partially delayed release pro?le. 

[0003] Numerous physiologically active substances, such 
as nutritional supplements, pharmaceutical substances etc., 
are provided as delayed-release formulations, i.e., in contrast 
to conventional formulations (for example “immediate 
release” formulations), release of the substances from these 
formulations into the body is delayed for a comparatively 
long period, Which often amounts to several hours. Release 
of the substance from the dosage form, on the one hand, and 
metabolisation or excretion by the organism; on the other 
hand, ensure a relatively uniform blood plasma level for the 
administered substance. As a consequence thereof, the num 
ber of dosage units Which need to be taken per day by 
patients can frequently be reduced, intake often being 
required only once or tWice a day. 

[0004] In certain cases, delayed-release formulations may 
also reduce the extent of side-effects caused by the sub 
stance. Thus, for example, some pharmaceutical substances 
produce intensi?ed side-effects if a given limit concentration 
of the pharmaceutical substance in the blood plasma is 
exceeded at least transiently. Such pharmaceutical sub 
stances are therefore generally unsuitable for “immediate 
release” formulations, in particular if it is desired to admin 
ister said formulations only tWo or three times daily. Such 
pharmaceutical substances are therefore conventionally 
administered as delayed-release formulations, Whereby con 
tinuous release of the active ingredient is ensured and 
short-term occurrence of elevated concentrations is pre 
vented. 

[0005] In delayed-release formulations, the physiologi 
cally active substance is conventionally either embedded in 
a matrix controlling release and/or the dosage form is coated 
With a ?lm Which controls release. 

[0006] HoWever, older patients in particular frequently 
have di?iculties in taking solid dosage forms, such as tablets, 
gelatine capsules, etc. They choke on them and sometimes 
develop pronounced aversion to such dosage forms. 

[0007] To counter this problem, various apparatuses have 
been developed by means of Which solid dosage forms may 
be comminuted or pulverised (“tablet crushers”). Such appa 
ratuses are used, for example, by the care staff in old 
people’s homes. The dosage forms are then administered to 
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the people being cared for not as tablets etc. but rather as 
poWder, for example to get round the difficulties involved in 
sWalloWing tablets. 

[0008] HoWever, the comminution of dosage forms With 
such apparatuses is problematic if the dosage forms are 
delayed-release formulations. As a rule, comminution then 
results in destruction of the inner structure of the dosage 
form, Which is responsible for the delayed release, so doing 
aWay With the delayed-release action. As a result of com 
minution, the diffusion paths of the physiologically active 
substances contained therein are shortened and/or the dif 
fusion barriers are removed. For instance, a delayed-release 
formulation in Which delayed release is achieved by means 
of a ?lm coating exhibits the ?lm coating over only a small 
percentage of its solid surface after comminution. Conse 
quently, after administration, frequently all the physiologi 
cally active substance originally contained in the dosage 
form is released in a relatively short time, Whereby a 
comparatively very high plasma concentration of the sub 
stance is abruptly reached for a relatively short period. In 
this Way, the original delayed-release formulations become 
“immediate release” formulations. 

[0009] Depending on the physiological activity of the 
substance, this may cause considerable side-effects hoWever, 
and in extreme cases may even lead to the death of the 
patient. Examples of substances With such a haZard potential 
are antiparkinson drugs, antiepileptics, antidiabetics, anti 
hypertensives, antiarrhythmics, etc. 

[0010] As a rule, the people Who comminute the dosage 
forms for themselves or for others are not aWare of these 
risks. Cases are knoWn in Which patients have died probably 
as a result of pulverisation of delayed-release formulations 
by nurses or carers. For further details, reference may be 
made for example to J. E. Mitchell, Oral Dosage Forms That 
Should Not Be Crushed: 2000 Update, Hospital Pharmacy, 
2000; H. Miller et al., To Crush or Not to Crush, Nursing 
2000; R. Grif?th et al., Tablet Crushing and the laW: the 
implications for nursing; Prof. Nurse 2003; J. G. Schier et al, 
Fatality from administration of labetalol and crushed 
extended-release nifedipine, Ann. Pharmacotherapy 2003; 
A. James, The legal and clinical implications of crushing 
tablet medication, Nurse Times 2005, 100(50), 28-9; and P. 
Cornish, “Avoid the Crush”: haZards of medication admin 
istration in patients With dysphagia or a feeding tube, CMAJ. 
2005, 172(7), 871-2. 

[0011] Delayed-release formulations may also cause prob 
lems for small children. For instance, children frequently 
cannot distinguish solid dosage forms from sWeets. If chil 
dren ?nd such dosage forms, for example because their 
parents have carelessly left them lying around in the home, 
there is a risk that the children may think that the dosage 
forms are sWeets and put them in their mouths and cheW 
them. If said dosage forms are delayed-release formulations, 
Which contain a pharmaceutical substance in a dosage 
intended for adults, the child may in such a case already be 
at risk of overdose due to the relatively large amount of 
pharmaceutical substance contained therein. By cheWing the 
dosage form and thus cancelling out the delayed-release 
action, this risk is increased still further, hoWever, since the 
excessively high dose already contained therein is addition 
ally released over a greatly reduced period of time, a 
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situation Which Would be very hazardous even for an adult 
and Which may have all the more drastic consequences for 
a child. 

[0012] The chewing of delayed-release formulations may 
also lead to an overdose of the substance contained therein 
in adults. Sometimes adults cheW the dosage forms delib 
erately, though often in ignorance of the type and purpose of 
a delayed-release formulation, because they hope for a 
quicker e?fect. 

[0013] A knoWn Way of reducing the risks involved in 
comminuting delayed-release formulations consists in add 
ing to the dosage form antagonists, i.e. antidotes, or com 
pounds Which produce defensive reactions, Wherein the 
physiological action of these additives are as far as possible 
manifested only if the dosage form has been comminuted 
prior to administration. This method has the disadvantage, 
hoWever, that the physiologically active substance is none 
theless administered in non-delayed form and that the organ 
ism is additionally exposed to a further physiologically 
active substance, for example an antidote, or to a defensive 
reaction, such as for example vomiting. 

[0014] There is a need for pharmaceutical dosage forms 
With delayed release Which reduce the risk of overdose, such 
that eg antidotes etc. may be dispensed With. 

[0015] Thus, it is an object of the invention to provide a 
dosage form having advantages over the dosage forms of the 
prior art. The dosage form should release a physiologically 
active substance on a delayed-release basis but should 
reduce the risk of overdose, in particular as a consequence 
of improper handling of the dosage form, such as cheWing, 
crushing, grinding in a mortar etc. 

SUMMARY OF THE INVENTION 

[0016] It has surprisingly been found that this object is 
achieved by a dosage form comprising 

[0017] a physiologically effective amount of a physiologi 
cally active substance (A) (=component (A)); 

[0018] optionally one or more physiologically acceptable 
auxiliary substances (B) (=component (B)); 
[0019] a synthetic, semi-synthetic or natural polymer (C) 
(=component (C)); and 

[0020] optionally a physiologically acceptable synthetic, 
semi-synthetic or natural Wax (=component (D)); 

[0021] Wherein the dosage form exhibits a resistance to 
crushing of at least 400 N, and in increasingly preferred 
embodiments of at least 420 N, at least 440 N, at least 460 
N, at least 480 N or of at least 500 N, and Wherein under 
physiological conditions the release of the physiologically 
active substance (A) from the dosage form is at least 
partially delayed. 
[0022] The dosage form according to the invention exhib 
its mechanical strength over a Wide temperature range, in 
addition to the resistance to crushing optionally also suffi 
cient hardness and impact strength for it to be virtually 
impossible to comminute or pulverise by cheWing, grinding 
in a mortar, pounding, etc., even by means of commercially 
available apparatuses for pulverising conventional dosage 
forms. This is not necessarily achieved by the hardness of 
the dosage form. For instance, the impact strength of the 
dosage form according to the invention and its resistance to 
crushing, respectively, may in particular also mean that it 
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may be deformed as a result of external mechanical action, 
for example using a hammer, but does not crumble into a 
number of fragments. Comminution is not even successful 
When the dosage form is initially chilled to increase its 
brittleness, for example to temperatures beloW —25° C., 
below —400 C. or indeed in liquid nitrogen. 

[0023] As a consequence of the resistance to crushing, 
delayed release is maintained and an overdose due to 
improper handling of the dosage form is effectively pre 
vented. 

[0024] The advantageous properties of the dosage form 
according to the invention, in particular also its mechanical 
properties, may not automatically be achieved by simply 
processing components (A), (C), optionally (B) and option 
ally (D) by means of conventional methods for the prepa 
ration of dosage forms. In fact, usually suitable apparatuses 
must be selected for the preparation and critical processing 
parameters must be adjusted, particularly pressure/force, 
temperature and time. Only if in the course of the prepara 
tion of the dosage form the components are exposed to a 
suf?cient pressure at a suf?cient temperature for a suf?cient 
period of time, dosage forms exhibiting the desired proper 
ties may be obtained. Thus, even if conventional apparatuses 
are used, the process protocols usually must be adapted in 
order to meet the required criteria. 

[0025] Delayed release is understood according to the 
invention preferably to mean a release pro?le in Which the 
physiologically active substance is released over a relatively 
long period With reduced intake frequency With the purpose 
of extended therapeutic action. This is achieved in particular 
With peroral administration. The expression “With at least 
partially delayed release” covers according to the invention 
any dosage forms Which ensure modi?ed release of the 
physiologically active substances contained therein. The 
dosage forms preferably comprise coated or uncoated dos 
age forms, Which are produced With speci?c auxiliary sub 
stances, by particular processes or by a combination of the 
tWo possible options in order purposefully to change the 
release rate or location of release. 

[0026] In the case of the dosage forms according to the 
invention, the release time pro?le may be modi?ed eg as 
folloWs: extended release, repeat action release, prolonged 
release and sustained release. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 depicts an ultrasound device used to supply 
energy for production of the dosage form. 

[0028] 
extruder. 

[0029] FIG. 3 shoWs the mode of operation of the plan 
etary gear extruder. 

[0030] FIG. 4 shoWs a schematic vieW of the extrudate of 
the composition. 

[0031] FIGS. 5A and 5B shoW schematic vieWs of the 
preferred arrangements of the tubular domain Within the 
dosage form. 

FIG. 2 shoWs a section through a planetary gear 

[0032] FIG. 6 shoWs the measurement of the crush resis 
tance of a tablet. 

[0033] FIG. 7 shoWs a probe for measurement of the crush 
resistance. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0034] For the purpose of the speci?cation “extended 
release” means a product in Which the release of active 
substance is delayed for a ?nite lag time, after Which release 
is unhindered. 

[0035] For the purpose of the speci?cation “repeat action 
release” means a product in Which a ?rst portion of active 
substance is released initially, folloWed by at least one 
further portion of active substance being released subse 
quently. 

[0036] For the purpose of the speci?cation “prolonged 
release” means a product in Which the rate of release of 
active substance from the formulation after administration 
has been reduced, in order to maintain therapeutic activity, 
to reduce toxic effects, or for some other therapeutic pur 
pose. 

[0037] For the purpose of the speci?cation “sustained 
release” means a Way of formulating a medicine so that it is 
released into the body steadily, over a long period of time, 
thus reducing the dosing frequency. For further details, 
reference may be made, for example, to K. H. Bauer, 
Lehrbuch der PharmaZeutischen Technologie, 6th edition, W 
V G Stuttgart, 1999; and European Pharmacopoeia. 

[0038] In increasingly preferred embodiments, after 5 
hours under physiological conditions, the dosage form has 
released not more than 99%, or not more than 90%, or not 
more than 75%, or not more than 50%, or not more than 40% 
or not more than 30% of substance (A). It is particularly 
preferable for the dosage form in this case to contain neither 
tramadol hydrochloride, nor oxycodone hydrochloride, or 
more desirably, no opioid [N02A] (for the meaning of 
“N02A” see beloW). Release is determined using the stan 
dardised method in the European Pharmacopoeia, preferably 
under the conditions stated in Example 1. 

[0039] In a preferred embodiment, under physiological 
conditions the dosage form according to the invention has 
released after 30 minutes 0.1 to 75%, after 240 minutes 0.5 
to 95%, after 480 minutes 1.0 to 100% and after 720 minutes 
2.5 to 100% of substance (A). 

[0040] Further embodiments exhibit release pro?les 1 to 5 
and are summarised in the table here beloW [all data in Wt.-% 
of released component (A)]: 

[0041] The release properties of the dosage form accord 
ing to the invention are substantially independent from the 
pH value of the release medium, i.e. preferably the release 
pro?le in arti?cial intestinal juice substantially corresponds 
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to the release pro?le in arti?cial gastric juice. At any given 
time point the release pro?les deviate from one another by 
not more than 20%, in increasingly preferred embodiments, 
the deviation is not more than 15%, or not more than 10%, 
or not more than 7.5%, or not more than 5.0% or not more 

than 2.5%. 

[0042] Preferably, the dosage form according to the inven 
tion exhibits an uniform release pro?le. Preferably, the 
release pro?le of the physiologically active substance (A) is 
interindividually uniform (i.e. When comparing dosage 
forms obtained from the same process) and/or uniform 
Within a single dosage form (i.e. When comparing segments 
of the same dosage form). Desirably, When comparing tWo 
probes each having a mass of preferably 500 mg, the total 
amount of the released active substance for any given time 
point of the measurement does not deviate by more than 
20%, or not more than 15%, or not more than 10%, or not 
more than 7.5%, or not more than 5.0% or not more than 

2.5%. 

[0043] The release pro?le of the dosage form according to 
the present invention is stable upon storage, such as upon 
storage at elevated temperature, eg 37° C., for 3 months in 
sealed containers. In this regard “stable” means that When 
comparing the initial release pro?le With the release pro?le 
after storage, at any given time point the release pro?les 
deviate from one another by not more than 20%, or not more 
than 15%, or not more than 10%, or not more than 7.5%, or 
not more than 5.0% or not more than 2.5%, With the later 
being most preferred. 

[0044] By using certain polymers in suitable quantities 
and under suitable conditions, a resistance to crushing is 
achieved according to the invention for the dosage form of 
at least 400 N, or of at least 420 N, or of at least 440 N, or 
of at least 460 N, or of at least 480 N or of at least 500 N 
(measured as stated in the description; the preferred method 
for measuring the resistance to crushing according to the 
invention is a modi?cation of the method disclosed in the 
European Pharmacopoeia 5.0, page 235, 2.9.8 “Resistance 
to Crushing of Tablets”). It is thereby possible effectively to 
prevent comminution, for example pulverisation, of the 
dosage form using conventional means. 

[0045] For the purpose of the speci?cation, “comminu 
tion” means pulverisation of the dosage form by the appli 
cation of force With conventional means, such as for 
example a pestle and mortar, a hammer, a mallet or other 
usual means for pulverisation, in particular devices devel 
oped for this purpose (tablet crushers), Wherein the propor 
tion of ?nes Which may arise (particle siZe equal to or 
smaller than 0.3 mm) must not exceed 5 Wt. %. 

[0046] The dosage form according to the invention is 
therefore suitable for preventing overdosing on physiologi 
cally active substances, in particular nutritional supplements 
and pharmaceutical substances, Which are provided in 
delayed-release formulations. It is then possible to dispense 
With antidotes, irritants etc. In addition to preventing over 
doses and the accompanying risks for patients, the dosage 
forms according to the invention additionally ensure that the 
other advantages of delayed-release formulation, such as for 
example uniform release over a relatively long period, are 
retained and cannot easily be overcome. 

[0047] To achieve the necessary resistance to crushing of 
the dosage form according to the invention, at least one 
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synthetic, semi-synthetic or natural polymer (C) is used, 
Which contributes considerably to the elevated resistance to 
crushing of the dosage form. The resistance to crushing of 
the dosage form amounts to at least 400 N, to at least 420 N, 
to at least 440 N, to at least 460 N or to at least 480 N, 
Wherein the resistance to crushing is determined using the 
method stated in the description. In a preferred embodiment, 
the resistance to crushing of the dosage form amounts to at 
least 500 N, to at least 600 N, to at least 700 N, to at least 
800 N, to at least 900 N, to at least 1000 N or even to at least 
1100 N. 

[0048] Besides its resistance to crushing, the dosage form 
according to the invention is preferably featured by further 
mechanical properties, eg its hardness, impact resistance, 
impact elasticity and/or modulus of elasticity, optionally 
also at loW temperatures (eg below —240 C., below —400 C. 
or in liquid nitrogen). 

[0049] In increasingly preferred embodiments, the dosage 
form according to the invention has a density of at least 0.80 
or at least 0.85 g/cm3, at least 0.90 or at least 0.95 g/cm3, at 
least 1.00, at least 1.05 or at least 1.10 g/cm3, in the range 
from 0.80 to 1.35 g/cm3, and in particular in the range from 
0.95 to 1.25 g/cm3. 

[0050] The dosage form according to the invention is 
characterized by a comparatively homogeneous distribution 
of density. Preferably, the densities of tWo segments of the 
dosage form having a volume of 1.0 mm3 each, deviate from 
one another by not more than 110%, or by not more than 
more than +75%, or by not more than 15.0%, or by not more 
than 12.5%, and in particular by not more than 11.0%. 

[0051] The dosage form according to the invention is 
characterized by a comparatively homogeneous distribution 
of the physiologically active substance (A). Preferably, the 
content of component (A) in tWo segments of the dosage 
form having a volume of 1.0 mm3 each, deviates from one 
another by not more than 110%, more preferably not more 
than more than 17.5%, still more preferably not more than 
15.0%, most preferably not more than 12.5%, and in par 
ticular not more than 11.0%. 

[0052] Preferably, the total Weight of the dosage form 
according to the invention is Within the range from 0.01 g to 
1.5 g, more preferably 0.05 g to 1.2 g, still more preferably 
0.1 g to 1.0 g, most preferably 0.2 g to 0.9 g and in particular 
0.25 g to 0.8 g. 

[0053] The dosage form according to the invention pref 
erably contains at least one synthetic, semi-synthetic or 
natural polymer (C). For the purpose of the speci?cation a 
“semi-synthetic” product has been produced by chemical 
manipulation of naturally occurring substances. 

[0054] Particularly preferred are high molecular Weight 
polymers With a preferably Weight average molecular Weight 
(MW) or viscosity average molecular Weight (MD) of at least 
05106 g/mol, of at least 10106 g/mol, of at least 25106 
g/mol, of at least 50106 g/mol, of at least 75106 g/mol or 
of at least 10-106 g/mol, preferably 1.0~106 g/mol to 15-106 
g/mol. Suitable methods for determining MW or MCl are 
knoWn to the person skilled in the art. Preferably, MCI is 
determined using rheological measurements and MW is 
determined using gel permeation chromatography (GPC) on 
suitable phases. 
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[0055] The polymers (C) preferably have a viscosity at 250 
C. of 4,500 to 17,600 cP, measured in a 5 Wt. % aqueous 
solution using a model RVF Brook?eld viscosimeter 
(spindle no. 2/rotational speed 2 rpm), of 400 to 4,000 cP, 
measured on a 2 Wt. % aqueous solution using the stated 
viscosimeter (spindle no. 1 or 3/rotational speed 10 rpm) or 
of 1,650 to 10,000 cP, measured on a 1 Wt. % aqueous 
solution using the stated viscosimeter (spindle no. 2/rota 
tional speed 2 rpm). 

[0056] Individual or combinations of polymers may be 
selected from the group comprising polyalkylene oxide, 
preferably polymethylene oxide, polyethylene oxide, 
polypropylene oxide; polyethylene, polypropylene, polyvi 
nyl chloride, polycarbonate, polystyrene, polyacrylate, poly 
(hydroxy fatty acids), such as for example poly(3-hydroxy 
butyrate-co-3-hydroxyvalerate) (Biopol®), 
poly(hydroxyvaleric acid); polycaprolactone, polyvinyl 
alcohol, polyesteramide, polyethylene succinate, polylac 
tone, polyglycolide, polyurethane, polyvinylpyrrolidone, 
polyamide, polylactide, polyacetal (for example polysaccha 
rides optionally With modi?ed side chains), polylactide/ 
glycolide, polylactone, polyglycolide, polyorthoester, poly 
anhydride, block polymers of polyethylene glycol and 
polybutylene terephthalate (Polyactive®), polyanhydride 
(Polifeprosan), copolymers thereof, block-copolymers 
thereof, and mixtures of at least tWo of the stated polymers, 
or other polymers With the above characteristics. 

[0057] Thermoplastic polyalkylene oxides having a 
Weight average molecular Weight (MW) or a viscosity aver 
age molecular Weight (MD) of at least 05106 g/mol are 
particularly preferred, e.g. polyethylene oxides, polypropy 
lene oxides or the (block-)copolymers thereof. 

[0058] In a preferred embodiment according to the inven 
tion component (C) comprises 

[0059] a polyalkylene oxide having a Weight average 
molecular Weight (MW) or viscosity average molecular 
Weight (MD) of at least 05106 g/mol 

[0060] in combination With at least one further polymer, 
preferably also having a Weight average molecular Weight 
(MW) or viscosity average molecular Weight (MD) of at least 
05106 g/mol, selected from the group consisting of poly 
ethylene, polypropylene, polyvinyl chloride, polycarbonate, 
polystyrene, polyacrylate, poly(hydroxy fatty acids), poly 
caprolactone, polyvinyl alcohol, polyesteramide, polyethyl 
ene succinate, polylactone, polyglycolide, polyurethane, 
polyvinylpyrrolidone, polyamide, polylactide, polyacetal, 
polylactide/glycolide, polylactone, polyglycolide, poly 
orthoester, polyanhydride, block polymers of polyethylene 
glycol and polybutylene terephthalate, polyanhydride and 
copolymers thereof. 

[0061] Preferably, the content of said further polymer 
amounts to 1.0 to 25 Wt.-%, more preferably 5.0 to 10 Wt.-%, 
based on the total Weight of polymer (C). 

[0062] The polymer (C) is preferably used in the form of 
poWder. It may be Water-soluble. 

[0063] In one embodiment, the polymer (C) is used in a 
quantity of at least 20 Wt. %, preferably at least 30 Wt. %, 
more preferably at least 40 Wt. %, most preferably at least 50 
Wt. % and in particular at least 60 Wt. %, relative to the total 
Weight of the dosage form. In a preferred embodiment it is 
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used in a quantity of from about 20 to about 49 Wt.-%, 
relative to the total Weight of the dosage form. 

[0064] The dosage form according to the invention is 
suitable for the administration of a number of physiologi 
cally active substances (A) in a single dosage form. Prefer 
ably, the dosage form contains only one particular physi 
ologically active substance (A), preferably a nutritional 
supplement or a pharmaceutical substance (=pharmaceutical 
active ingredient). 

[0065] The amount of the physiologically active substance 
(A), based on the total amount of the dosage form, is 
preferably Within the range from 0.01 to 95 Wt.-%, more 
preferably from 0.5 to 80 Wt.-%, still more preferably 1.0 to 
70 Wt.-%, most preferably 5.0 to 60 Wt.-% and in particular 
10 to 50 Wt.-%. In a preferred embodiment it is more than 
20 Wt.-%. 

[0066] In a preferred embodiment the dosage form accord 
ing to the invention does not contain a psychotropically 
acting substance as the physiologically active substance (A). 
The person skilled in the art knoWs Which substances have 
a psychotropic action. Substances Which in?uence psycho 
logical processes commonly have a psychotropic action, i.e. 
they act speci?cally on psychological functions. Substances 
With a psychotropic action may thus in?uence mood, either 
raising or loWering it. For the purpose of the description, 
substances With a psychotropic action include in particular 
opioids, stimulants, tranquillisers (e.g. barbiturates and ben 
ZodiaZepines) and other narcotics. Substances With a psy 
chotropic action preferably comprise substances Which, in 
particular When improperly administered (in particular With 
the intention of abuse), cause an accelerated increase in 
active ingredient levels relative to proper oral administra 
tion, giving the abuser the desired effect, namely the “kick” 
or “rush”. This kick is also obtained if the poWdered dosage 
form is administered nasally, i.e. is sniffed. Substances With 
a psychotropic action are preferably substances Which (in 
the appropriate dose and dosage form and When adminis 
tered appropriately) in?uence human mental activity and/or 
sensory perception in such a Way that they are fundamen 
tally suited to abuse. 

[0067] The folloWing opiates, opioids, tranquillisers or 
other narcotics are substances With a psychotropic action, 
i.e. have a potential of abuse, and hence are preferably not 
contained in the dosage form according to the invention: 
alfentanil, allobarbital, allylprodine, alphaprodine, alpra 
Zolam, amfepramone, amphetamine, amphetaminil, amobar 
bital, anileridine, apocodeine, barbital, bemidone, benZyl 
morphine, beZitramide, bromaZepam, brotiZolam, 
buprenorphine, butobarbital, butorphanol, camaZepam, 
carfentanil, cathine/D-norp seudoephedrine, chlordiaZep 
oxide, clobaZam clofedanol, clonaZepam, clonitaZene, clo 
raZepate, clotiaZepam, cloXaZolam, cocaine, codeine, cyclo 
barbital, cyclorphan, cyprenorphine, deloraZepam, 
desomorphine, dextromoramide, dextropropoxyphene, 
deZocine, diampromide, diamorphone, diaZepam, dihydro 
codeine, dihydromorphine, dihydromorphone, dimenoxa 
dol, dimephetamol, dimethylthiambutene, dioxaphetylbu 
tyrate, dipipanone, dronabinol, eptaZocine, estaZolam, 
ethoheptaZine, ethylmethylthiambutene, ethyl lo?aZepate, 
ethylmorphine, etonitaZene, etorphine, fencamfamine, fen 
ethylline, fenpipramide, fenproporex, fentanyl, ?udiaZepam, 
?unitraZepam, ?uraZepam, halaZepam, haloXaZolam, heroin, 

Aug. 31, 2006 

hydrocodone, hydromorphone, hydroxypethidine, isometha 
done, hydroxymethylmorphinan, ketaZolam, ketobemidone, 
levacetylmethadol (LAAM), levomethadone, levorphanol, 
levophenacylmorphane, levoxemacin, lofentanil, lopra 
Zolam, loraZepam, lormetaZepam, maZindol, medaZepam, 
mefenorex, meperidine, meprobamate, metapon, meptaZi 
nol, metaZocine, methylmorphine, metamphetamine, metha 
done, methaqualone, 3-methylfentanyl, 4-methylfentanyl, 
methylphenidate, methylphenobarbital, methyprylon, meto 
pon, midaZolam, moda?nil, morphine, myrophine, nabilone, 
nalbuphene, nalorphine, narceine, nicomorphine, 
nimetaZepam, nitraZepam, nordaZepam, norlevorphanol, 
normethadone, normorphine, norpipanone, opium, 
oXaZepam, oXaZolam, oxycodone, oxymorphone, Papaver 
somniferum, papaveretum, pemoline, pentaZocine, pento 
barbital, pethidine, phenadoxone, phenomorphane, 
phenaZocine, phenoperidine, piminodine, pholcodeine, 
phenmetraZine, phenobarbital, phentermine, pinaZepam, 
pipradrol, piritramide, praZepam, profadol, proheptaZine, 
promedol, properidine, propoxyphene, remifentanil, secbu 
tabarbital, secobarbital, sufentanil, temaZepam, tetraZepam, 
tilidine (cis and trans), tramadol, triaZolam, vinylbital, N-(l - 
methyl-2-piperidinoethyl)-N-(2-pyridyl)propionamide, (1R, 
2R)-3 - (3 -dimethylamino -l -ethyl-2 -methyl-propyl)phenol, 
(l R,2R,4S)-2-(dimethylamino)methyl-4-(p-?uorobenZy 
loXy)-l -(m-methoxyphenyl)cyclohexanol, (1R,2R) -3 -(2 
dimethylaminomethyl-cyclohexyl)phenol, (l S ,2 S) -3 - (3 - 
dimethylamino-l -ethyl-2 -methyl-propyl)phenol, (2R,3R) 
l -dimethylamino -3 (3 -methoxyphenyl) -2 -methyl-pentan-3 - 
ol, (1 RS,3RS, 6RS)-6-dimethylaminomethyl-l -(3 - 
methoxyphenyl)-cyclohexane-l,3-diol, preferably as 
racemate, 3-(2 -dimethylaminomethyl-l -hydroXy-cyclo 
hexyl)phenyl 2-(4-isobutyl-phenyl)propionate, 3-(2-dim 
ethylaminomethyl- l -hydroxy-cyclohexyl)phenyl 2 - (6 - 
methoxy-naphthalen-2-yl)propionate, 3-(2 
dimethylaminomethyl-cyclohex-l -enyl) -phenyl 2 - (4 - 
isobutyl-phenyl)propionate, 3-(2-dimethylaminomethyl 
cycloheX-l -enyl) -phenyl 2 -(6-methoxy -naphthalen-2 - 
yl)propionate, (RR-SS)-2-acetoXy-4-tri?uoromethyl 
benZoic acid 3 -(2-dimethylaminomethyl- 1 -hydroxy 
cycloheXyl)-phenyl ester, (RR-SS)-2-hydroxy-4 
tri?uoromethyl-benZoic acid 3 -(2 -dimethylaminomethyl-l - 
hydroxy-cyclohexyl)-phenyl ester, (RR-SS)-4-chloro-2 
hydroxy -b enZoic acid 3 -(2 -dimethylaminomethyl -l - 
hydroxy-cyclohexyl)-phenyl ester, (RR-SS)-2-hydroxy-4 
methyl -benZoic acid 3 -(2-dimethylaminomethyl- 1 -hydroxy 
cycloheXyl)-phenyl ester, (RR-SS)-2-hydroxy-4-methoxy 
benZoic acid 3 -(2-dimethylaminomethyl- 1 -hydroxy 
cycloheXyl)-phenyl ester, (RR-SS)-2-hydroxy-5-nitro 
benZoic acid 3 -(2-dimethylaminomethyl- 1 -hydroxy 
cycloheXyl)-phenyl ester, (RR-SS)-2',4'-di?uoro-3 
hydroXy-biphenyl-4-carboxylic acid 3-(2 
dimethylaminomethyl- l -hydroxy-cyclohexyl) -phenyl ester, 
and corresponding stereoisomeric compounds, in each case 
the corresponding derivatives thereof, physiologically 
acceptable enantiomers, stereoisomers, diastereomers and 
racemates and the physiologically acceptable derivatives 
thereof, eg ethers, esters or amides, and in each case the 
physiologically acceptable compounds thereof, in particular 
the salts thereof and solvates, e.g. hydrochlorides. 

[0068] In particular, the dosage form according to the 
invention preferably does not contain a psychotropically 
acting substance selected from the group consisting of 
opioids [A07DA, N01AH, N02A, R05DA, R05FA,]; barbi 
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turates [N01AF, N01AG, N03AA]; benZodiaZepine deriva 
tives [N03AE]; agents for treating opiate dependency 
[N07BC]; anxiolytics [N05B]; hypnotics and sedatives 
[N05C]; psychostimulants, agents for treating attention 
de?cit/hyperactivity disorder (ADHD) and nootropics 
[N06B]; antiemetics [A04A]; antiobesity preparations 
excluding diet products [A08A]; centrally acting muscle 
relaxants [M03B]; and antidotes [V03AB]. The abbrevia 
tions stated in square brackets here correspond to the ATC 
Index, as used by the WHO for classifying pharmaceutical 
substances (preferred version: January 2005 or 2006). Fur 
ther details regarding the ATC Index may, for example, be 
found in U. Fricke, J. Gunther, Anatomisch-therapeutisch 
chemische Klassi?kation mit Tagesdosen fiir den deutschen 
ArZneimittelmarkt: Methodik der ATC-Klassi?kation und 
DDD-Festlegung [Anatomical therapeutic chemical classi 
?cation With daily doses for the German pharmaceuticals 
market: methodology of ATC classi?cation and DDD 
assignment]. ATC index With DDDs, Wissenschaftliches 
Institut der AOK; and SWiss Pharmaceutical Society, Index 
Nominum: International Drug Directory, CRC Press; 18th 
edition (Jan. 31, 2004). 
[0069] In a preferred embodiment the dosage form accord 
ing to the invention does not contain a compounds selected 
from the group consisting of 

[0070] analgesics such as 
de?unisal and the like; 

[0071] anesthetics such as lidocaine, procaine, ben 
Zocaine, xylocalne and the like; 
[0072] antiarthritics and anti-in?ammatory agents such as 
phenylbutaZone, indomethacin, sulindac, dexamethasone, 
ibuprofen, allopurinol, oxyphenbutaZone probenecid, corti 
sone, hydrocortisone, betamethasone, dexamethasone, ?uo 
cortolone, prednisolone, triamcinolone, indomethacin, 
sulindac and its salts and corresponding sul?de and the like; 

[0073] antiasthma drugs such as theophylline, ephedrine, 
beclomethasone dipropionate, epinephrine and the like; 

aspirin, acetaminophen, 

[0074] urinary tract disinfectives such as sulfarmethox 
aZole, trimethoprim, nitrofurantoin, nor?oxicin, and the like; 
[0075] anticoagulants such as heparin, bishydroxy cou 
marin, Warfarin and the like; 

[0076] anticonvulsants such as diphenylhydantoin, diaZ 
epam and the like; 

[0077] antidepressants such as amitriptyline, chlordiaZep 
oxide, perphenaZine, protriptyline, imipramine, doxepin and 
the like; 

[0078] agents useful in the treatment of diabetics and 
regulation of blood sugar, such as insulin, tolbutamide, 
tolaZamide, somatotropin, acetohexamide, chlorpropamide 
and the like; 

[0079] antineoplastics such as adriamycin, ?uouracil, 
methotrexate, asparaginase and the like; 
[0080] antipsychotics such as prochlorperaZine, lithium 
carbonate, lithium citrate, thioridaZine, molindone, 
?uphenaZine, tri?uoperaZine, perphenaZine, amitriptyline, 
tri?upromaZine and the like; 

[0081] antihypertensives such as spironolactone, methyl 
dopa, hydralaZine, clonidine, chlorothiaZide, deserpidine, 
timolol, propanolol, metaprotol, praZosin hydrochloride, 
reserpine and the like; 
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[0082] muscle relaxants such as mephalan, danbrolene, 
cyclobenZaprine, methocarbarnol, diaZepam, succinoyl 
chloride and the like; 

[0083] antiprotoZoals such as chloramphenicol, chloro 
quine, trimethoprim and sulfamethoxaZole; 

[0084] 
[0085] antibacterial substances such as beta-lactam anti 
biotics, tetracyclines, chloramphenicol, neomycin, cefoxitin, 
thienamycin, gramicidin, bacitracin, sulfonamides, ami 
noglycoside antibiotics, tobramycin, nitrofuraZone, nalidixic 
acid und analogs and the antimicrobial combination of 
?udalanine/pentiZidone; 

[0086] antihistamines and decongestants such as peril 
amine, chlorpheniramine (e.g. chlorpheniramine maleate), 
tetrahydroZoline und antaZoline; 

spermicidals such as nonoxynol; 

[0087] antiparasitic compounds such as ivermectin; 

[0088] antiviral compounds such as acyclovir and inter 
feron; 

[0089] antifungal, amoebicidal, trichomonacidal agents or 
antiprotoZoals such as polyoxyethylene nonylphenol, alky 
laryl sulfonate, oxyquinoline sulfate, miconaZole nitrate, 
sulfanil amide, candicidin, sul?soxaZole, nysatidin, clotri 
maZole, metronidaZol and the like; and 

[0090] losoxanthrone, theophylline or El-hydroxyethyl 
theophylline (etophylline), diphenhydramine and its hydro 
chloride, diltiaZem and its hydrochlorid, and diphenylethy 
l(adenosine). 
[0091] In a preferred embodiment, the dosage form 
according to the invention contains no substances Which 
irritate the nasal passages and/or pharynx, i.e. substances 
Which, When administered via the nasal passages and/or 
pharynx, bring about a physical reaction Which is either so 
unpleasant for the patient that he/she does not Wish to or 
cannot continue administration, for example burning, or 
physiologically counteracts taking of the corresponding 
active ingredient, for example due to increased nasal secre 
tion or sneeZing. Further examples of substances Which 
irritate the nasal passages and/or pharynx are those Which 
cause burning, itching, an urge to sneeZe, increased forma 
tion of secretions or a combination of at least tWo of these 
stimuli. Corresponding substances and the quantities thereof 
Which are conventionally to be used are knoWn to the person 
skilled in the art. Some of the substances Which irritate the 
nasal passages and/or pharynx are accordingly based on one 
or more constituents or one or more plant parts of a hot 

substance drug. Corresponding hot substance drugs are 
knoWn per se to the person skilled in the art and are 
described, for example, in “PharmaZeutische Biologiei 
Drogen und ihre Inhaltsstolfe” by Prof. Dr. Hildebert Wag 
ner, 2nd, revised edition, Gustav Fischer Verlag, Stuttgart 
NeW York, 1982, pages 82 et seq. The corresponding 
description is hereby introduced as a reference and is 
deemed to be part of the disclosure. 

[0092] The dosage form according to the invention fur 
thermore preferably contains no antagonists for the physi 
ologically active substance (A), preferably no antagonists 
against psychotropic substances, in particular no antagonists 
against opioids. Antagonists suitable for a given physiologi 
cally active substance (A) are knoWn to the person skilled in 
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the art and may be present as such or in the form of 
corresponding derivatives, in particular esters or ethers, or in 
each case in the form of corresponding physiologically 
acceptable compounds, in particular in the form of the salts 
or solvates thereof. The dosage form according to the 
invention preferably contains no antagonists selected from 
among the group comprising naloxone, naltrexone, 
nalmefene, nalide, nalmexone, nalorphine or naluphine, in 
each case optionally in the form of a corresponding physi 
ologically acceptable compound, in particular in the form of 
a base, a salt or solvate; and no neuroleptics, for example a 
compound selected from among the group comprising halo 
peridol, promethacine, ?uphenaZine, perphenaZine, levome 
promaZine, thioridaZine, peraZine, chlorpromaZine, chlor 
prothixine, Zuclopenthixol, ?upentixol, prothipendyl, 
Zotepine, benperidol, pipamperone, melperone and bromp 
eridol. 

[0093] The dosage form according to the invention fur 
thermore preferably contains no emetic. Emetics are knoWn 
to the person skilled in the art and may be present as such 
or in the form of corresponding derivatives, in particular 
esters or ethers, or in each case in the form of corresponding 
physiologically acceptable compounds, in particular in the 
form of the salts or solvates thereof. The dosage form 
according to the invention preferably contains no emetic 
based on one or more constituents of ipecacuanha (ipecac) 
root, for example based on the constituent emetine, as are, 
for example, described in “Phar'maZeutische Biologiei 
Drogen und ihre lnhaltsstolfe” by Prof. Dr. Hildebert Wag 
ner, 2nd, revised edition, Gustav Fischer Verlag, Stuttgart, 
NeW York, 1982. The corresponding literature description is 
hereby introduced as a reference and is deemed to be part of 
the disclosure. The dosage form according to the invention 
preferably also contains no apomorphine as an emetic. 

[0094] Finally, the dosage form according to the invention 
preferably also contains no bitter substance. Bitter sub 
stances and the quantities effective for use may be found in 
US-2003/0064099 Al, the corresponding disclosure of 
Which is incorporated herein and mare a part hereof. 
Examples of bitter substances are aromatic oils, such as 
peppermint oil, eucalyptus oil, bitter almond oil, menthol, 
fruit aroma substances, aroma substances from lemons, 
oranges, limes, grapefruit or mixtures thereof, and/or dena 
tonium benZoate. 

[0095] The dosage form according to the invention 
accordingly preferably contains neither substances With a 
psychotropic action, nor substances Which irritate the nasal 
passages and/or pharynx, nor antagonists for the physiologi 
cally active substance (A), nor emetics, nor bitter sub 
stances. 

[0096] In a preferred embodiment, the dosage form 
according to the invention contains a nutritional supplement 
as the physiologically active substance (A). Nutritional 
supplements preferably contain one or more nutrients in a 
concentrated, measured dose form Which is atypical of 
foodstuffs. They are intended to supplement daily food 
intake in those cases in Which intake With the food is 
inadequate or supplementation is desired. The nutritional 
supplement is preferably selected from the group consisting 
of vitamins, minerals, trace elements, enzymes, fatty acids, 
amino acids and antioxidants. Particularly preferred nutri 
tional supplements are vitamins, provitamins and the deriva 
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tives thereof, in particular retinol, calcitriol, tocopherol, 
phylloquinone, thiamine, ribo?avine, folic acid, niacin (in 
particular nicotinamide), pantothenic acid, pyridoxal, cobal 
amin, L-ascorbic acid, biocytin, biotin and carotenoids. 

Active Substance (A) 

[0097] In a preferred embodiment, the dosage form 
according to the invention contains as the physiologically 
active substance (A) a pharmaceutically effective amount of 
a pharmaceutical substance (=pharmaceutical active ingre 
dient), Which justi?es use of the dosage form as a pharma 
ceutical preparation and is the cause of the activity thereof. 
Pharmaceutical substances Which may in principle be con 
sidered in the dosage form according to the invention are any 
knoWn pharmaceutical substances, Wherein the pharmaceu 
tical substances may be present in the dosage form accord 
ing to the invention as such, in the form the derivatives 
thereof, in particular esters or ethers, or in each case in the 
form of corresponding physiologically acceptable com 
pounds, in particular in the form of the corresponding salts 
or solvates thereof, as racemates or in a form enriched in one 

or more stereoisomers (enantiomers or diastereomers). 

[0098] Particularly preferably the dosage form according 
to the invention contains a substance (A) or tWo or more 
substances (A) selected from the group consisting of 

[0099] agents for the treatment and prevention of diseases 
of the alimentary system and metabolism [A]; in particular 
stomatological preparations [A01], agents for the treatment 
and prevention of acid-related disorders [A02], agents for 
the treatment and prevention of functional gastrointestinal 
tract disorders [A03], serotonin 5HT3 antagonists [A04AA], 
antihistamine preparations [A04AB], agents for bile and 
liver therapy [A05], laxatives [A06], intestinal antiinfectives 
[A07A], intestinal adsorbents [A07B], electrolytes With car 
bohydrates [A07C], intestinal antiin?ammatory agents 
[A07E], microbial antidiarrhoeals [A07F], digestives 
including enZymes [A09], drugs used in diabetes [A10], 
vitamins [A11], minerals [A12], anabolic agents for sys 
temic applications [A14] and appetite stimulants [A15]; 

[0100] agents for the treatment and prevention of diseases 
of the blood and the blood forming organs [B]; in particular 
antithrombotic agents [B01], antihaemorrhagics [B02], anti 
anaemic preparations [B03] and other haematological agents 
[B06]; 
[0101] agents for the treatment and prevention of diseases 
of the cardiovascular system [C]; in particular agents for 
cardiac therapy [C01], antihypertensives [C02], diuretics 
[C03], peripheral vasodilatators [C04], vasoprotectives 
[C05], antihypotensives [C06A], EI-adrenoceptor antago 
nists [C07], calcium channel blockers [C08], agents acting 
on the renin-angiotensin system [C09] and lipid reducing 
agents [C10]; 
[0102] dermatologicals [D]; in particular antifungals for 
systemic use [D01B], antipsoriatics for systemic use 
[D05B], antiacne preparations for systemic use [D10B]; 

[0103] agents for the treatment and prevention of diseases 
of the genitourinary system and sex hormones [G]; in 
particular gynaecological antiinfectives and antiseptics 
[G01], oxytocics [G02A], sympathomimetic labour repres 
sants [G02CA], prolactin inhibitors [G02CB], hormonal 
contraceptives for systemic use [G03] and urologicals 
[G04]; 
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[0104] systemic hormone preparations excluding sex hor 
mones and insulins in particular pituitary and hypotha 
lamic hormones and analogue [H01], corticosteroids for 
systemic use [H02], thyroid preparations [H03], pancreatic 
hormones [H04], and agents for regulating calcium homeo 
statis [H05]; 

[0105] antiinfectives for systemic use [J]; in particular 
antibiotics for systemic use [J01], antimycotics for systemic 
use [J02], antimycobacterials [J04], antivirals for systemic 
use [J05], immune sera and immunoglobulins [J06], and 
vaccines [J07]); 

[0106] antineoplastic and immunomodulating agents [L] 
(in particular antineoplastistic agents [L01], agents for endo 
crine therapy [L02], immunostimulants [L03] and immuno 
suppressive agents [L04]; 

[0107] agents for the treatment and prevention of diseases 
of the musculo-skeletal system in particular antiin?am 
matory and antirheumatic agents [M01], peripherally acting 
muscle relaxants [M03A], directly acting muscle relaxants 
[M03C], antigout preparations [M04] and agents for the 
treatment of bone diseases [M05]; 

[0108] agents for the treatment and prevention of diseases 
of the nervous system [N]; in particular salicylic acid the 
derivatives thereof [N02BA], pyraZolones [N02BB], anil 
ides [N02BE], ergot alkaloids [N02CA], corticosteroid 
derivatives [N02CB], selective serotonin-5HTl agonists 
[N02CC], hydantoin derivatives [N03AB], oxaZolidine 
derivatives [N03AC], succinimide derivatives [N03AD], 
carboxamide derivatives [N03AF], fatty acid derivatives 
[N03AG], antiparkinson drugs [N04]), antipsychotics 
[N05A], antidepressants [N06A], antidementia drugs 
[N06D], parasympathomimetics [N07A] and antivertigo 
preparations [N07C]; 
[0109] antiparasitic products, insecticides and repellents 
[P]; in particular antiprotoZoals [P01], anthelmintics [P02] 
and ectoparasiticides, including scabicides, insecticides and 
repellents [P03]; 
[0110] agents for the treatment and prevention of diseases 
of the respiratory system [R]; in particular nasal preparations 
[R01], throat preparations [R02], drugs for obstructive air 
Ways diseases [R03], expectorants, excluding combinations 
With cough suppressants [R05C] and antihistamines for 
systemic use [R06]; 

[0111] agents for the treatment and prevention of diseases 
of the sensory organs [S]; in particular otologicals [S02]; and 

[0112] general diet products [V06] and therapeutic radiop 
harmaceuticals [V10], 

[0113] Wherein the abbreviations stated in square brackets 
here correspond to the ATC Index, as used by the WHO for 
classifying pharmaceutical substances (preferred version: 
January 2005 or 2006). 

[0114] The dosage form according to the invention pref 
erably contains a substance (A) or tWo or more substances 
(A) selected from the group consisting of 4-aminomethyl 
benZoic acid, abacavir, abamectin, abciximab, abibendan, 
abrin, acamprosat, acarbose, acebutolol, aceclidine, ace 
clofenac, acediasulfone, acemetacin, acenocoumarol, aceta 
Zolamide, acetoacetic acid, acetyldigoxin, acetyland 
romedol, acetylcysteine, III-acetyldigoxin, acetylhistamine, 
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acetylsalicylic acid, acetylthiocholine, aciclovir, acipimox, 
acitretin, aclarubicin, aconitine, acri?avinium chloride, 
acrivastine, actinoquinol, acylaminopenicillin, adalimumab, 
adapalene, adefovir, adefovir dipivoxil, adenosine, adenos 
ine phosphate, adenosine triphosphate, adipiodone, adrena 
lin, aescin, agalsidase alfa, agalsidase beta, agaricic acid, 
ajmaline, alanine, albendaZole, alcuronium, aldesleukin, 
aldosterone, alemtuZumab, alendronic acid, alfacalcidol, 
alfuZosin, algeldrate F, alitretinoin, aliZapride, allantoin F, 
allopurinol, allyl isorhodanate, almasilate F, almotriptan, 
III-acetyldigoxin, alprenolol, alprostadil, alteplase, alu 
minium glycinate F, aluminium hydroxide F, aluminium 
phosphate F, aluminium triformate, amantadine, ambaZone, 
ambroxol, ambutonium bromide, formic acid, amicacin, 
amidephrine, amidotriZoic acid, amifostine, amikacin, 
amiloride, aminoacetic acid, aminoglutethimide, amino 
phylline, aminoquinuride, amiodarone, amisulpride, ami 
triptyline, amitryptiline, amlodipine, amorol?ne, amoxicil 
lin, amphotericin B, ampicillin, amprenavir, 
amylmetacresol, amyl nitrite, anagrelide, anakinra, anastro 
Zole, ancrod, anistreplase, antaZoline, antithrombin III, apo 
morphine, apraclonidine, aprepitant, aprindine, aprotinin, 
arcitumomab, arginine, aripipraZole, arsenic trioxide, arte 
mether, articaine, ascorbic acid, asparagine, L-asparaginase, 
aspartic acid, ataZanavir, atenolol, atomoxetine, atorvastatin, 
atosiban, atovaquone, atracurium, atracurium besylate, atro 
pine, aurano?n, aZapropaZone, aZathioprine, aZelaic acid, 
aZelastine, aZidothymidine, aZithromycin, aZlocillin, aZtre 
onam, N2 alanyl levoglutamide, p-aminosalicylic acid, 

[0115] bacampicillin, bacitracin, baclofen, balsalaZide, 
bambuterol, bamethan, bamipine, barbexaclone, barium sul 
fate F, bamidipine, basiliximab, batroxobin, becaplermin, 
beclomethasone, bendamustine, befunolol, bemiparin, ben 
actyZine, benaZepril, bencyclane, bendaZac, bendro?ume 
thiaZide, benproperine, benseraZide, benZaseride, benZa 
thine, benZatropine, benZbromarone, benZocaine, benZoyl 
peroxide, benZyclane, benZydamine, benZylpenicillin, ben 
Zylphenyl glycolate, betacarotene, betahistidine, betahistine, 
betamethasone, bethanechol, betaxolol, bethanechol chlo 
ride, betiatide, bevaciZumab, bexarotene, beZa?brate, biben 
Zonium bromide, bicalutamide, bicisate, bifonaZole, bimato 
prost, biperiden, bisoprolol, bivalirudin, bleomycin, blood 
clotting factor VII, VIII, IX, X, XIII, bomapine, bornaprine, 
borteZomib, bosentan, botulinum toxin type B, brimonidine, 
brinZolamide, brivudin, bromhexine, bromocriptine, bromp 
eridol, brompheniramine, brotiZolam, budesonide, budipine, 
bufexamac, bu?omedil, bumetanide, bunaZosin, buphenine, 
bupivacaine, bupranolol, bupropion, buserelin, buspirone, 
busulfan, butalamine, butanilicaine, butena?ne, 
butethamate, butinoline, butiZide, butylscopolaminium, 
[0116] 5-chlorcarvacrol, C1 esterase inhibitor, caber 
goline, cadexomer iodine, cafedrine, calcipotriol, calcitonin, 
calcitriol, camylo?ne, candesartan cilexetil, canrenoic acid, 
capecitabine, capreomycin, capsaicin, captopril, caraZolol, 
carbaldrate F, carbamaZepine, carbasalate calcium, car 
benoxolone, carbidopa, carbimaZole, carbinoxamine, carbo 
platin, carglumic acid, carmustine, caroverine, carteolol, 
carvedilol, caspofungin, cefaclor, cefadroxil, cefalexin, 
cefaloridine, cefamandole, cefaZolin, cefdinir, cefepime, 
cefetamet-pivotil, ce?xime, cefodiZime, cefoperaZone, cefo 
taxime, cefotiam, cefoxitin, cefpirome, cefpodoxime, cef 
podoxime-proxetil, cefproZil, ceftaZidime, ceftibuten, cefti 
Zoxime, ceftriaxone, cefuroxime, celecoxib, celiprolol, 
certoparin, cetiriZine, cetrimide, cetrimonium bromide, 
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cetrorelix, cetuximab, cetylpyridinium, chenodeoxycholic 
acid, quinidine, quinine, quinine iron citrate F, quinine 
tannate F, chlorambucil, chloramphenicol, chlorobutynol, 
chlorhexidine, chlormidaZole, chlorobutanol, chloroquine, 
chloroxylenol, chlorphenamine, chlorphenesin, chlorphe 
noxamine, chlorpromaZine, chlorprotheaxine, chlorprothix 
ine, chlortalidone, chlortetracycline, chlorZoXaZone, cho 
line, chondroitin sulfate, choriogonadotropin alfa, chorionic 
gonadotropin, chrysarobin, chymotrypsin, ciclesonide, 
cicletanine, ciclopirox, ciclosporin, cidofovir, cilastatin, 
cilaZapril, cimetidine, cinacalcet, cinchocaine, cinnariZine, 
cinolaZepam, cipro?oxacin, cisapride, cisatracurium besy 
late, cisplatin, citalopram, citicoline, cladribine, clarithro 
mycin, clavulanic acid, clemastine, clenbuterol, clindamy 
cin, clioquinol, clobetasol, clobetasone, clobutinol, 
clocortolone, clodronic acid, Clo?brate, clomifene, clomi 
pramine, clonaZepam, clonidine, clopamide, clopidogrel, 
clostebol acetate, closlridium bolulinum, clotrimaZole, clox 
iquine, cloZapine, cocarboxylase, colchicine, colecalciferol, 
colesevelam, colestipol, colestyramine, colfosceril palmi 
tate, colistin, Zinc eyeWash F, corticorelin, corticotrophin, 
cortisone, cresol, croconaZole, cromoglicic acid, crotamiton, 
cryo?uorane, coumarin, cyanamide, cyanocobalamin, 
cycliZine, cyclobutyrol, cyclopentolate, cyclophosphamide, 
cycloserine, cyproheptadine, cyproterone, cysteine, cytara 
bine, cytarabine, 
[0117] 2,4-dichlorobenZyl alcohol, 2-diethylaminoetha 
nol, dacarbaZine, dacliZumab, dactinomycin, dalfopristin, 
dalteparin, danaparoid, danaZol, dantrolene, dapipraZole, 
dapsone, darbepoetin alfa, darifenacin, Daunorubicin, 
deanol, deanolace, decarbaZine, decta?ur F, deferiprone, 
deferoxamine, delapril, demeclocycline, denaverine, dep 
reotide, dequalinium, des?urane, desipramine, desirudin, 
deslanoside, desloratadine, desmeninol, desmopressin, 
desogestrel, desoximetasone, deoxyribonuclease, detaj 
mium, dexamethasone, dexchlorpheniramine, dexibuprofen, 
dexketoprofen, dexraZoxane, dextran, dextromethorphan, 
diacerein, diacetyl morphine, dibenZepin, diboterrnin alfa, 
diclofenac, diclofenamide, didanosine, dienestrol, 
dienogest, diethylstilbestrol, di?oxacin, di?ucortolone, 
di?unisal, digitoxin, digoxin, dihydralaZine, dihydroergo 
cornine, dihydroergocristine, dihydroergocryptine, dihydro 
ergotamine, dihydroergotoxine, dihydrotachysterol, diiso 
propylamine, dipotassium cloraZepate, diltiaZem, 
dimenhydrinate, dimepranol, dimercaprol, dimethyl sulfox 
ide, dimethindene, disodium selenite, dinoprost, dinopros 
tone, diosmin, diphenhydramine, diphenoxylate, diphe 
nylpyraline, dipivefrine, diprophylline, dipyridamole, 
disopyramide, dinitrogen monoxide, distigmine, disul?ram, 
dithranol, diXyraZine, D-norpseudoephedrine, dobesilate 
calcium, dobutamine, docetaxel, dofetilide, dolasetron, 
domperidone, donepeZil, dopamine, dopexamine, dornase 
alfa, dorZolamide, dosulepin, doxapram, doXaZosin, dox 
epin, doxorubicin, doxycycline, doxylamine, drofenine, dro 
peridol, drospirenone, drotrecogin alfa, duloxetine, dutast 
eride, dydrogesterone, N,N'-dihydroxymethyl urea, 
[0118] ebastine, econaZole, ecothiopate iodide, efali 
Zumab, efaVirenZ, e?omithine, iron(lll) ammonium citrate F, 
superparamagnetic iron oxide, elcatonin, eletriptan, emedas 
tine, emepronium, emepronium carrageenate, emetine, 
emtricitabine, enalapril, enalaprilat, en?urane, enfuvirtide, 
enoxacin, enoxaparin, entacapone, ephedrine, ephedrine 
racephedrine, epinastine, epinephrine, epirubicin, 
eplerenone, epoetin alfa, epoetin beta, epoetin delta, epo 
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prostenol, epraZinone, eprosartan, eptacog alfa, epti?batide, 
eptotermin alfa, erdosteine, ergocalciferol, ergometrine, 
ergotamide, ertapenem, erythromycin, escitalopram, 
esmolol, esomepraZole, estradiol, estramustine, estriol, 
estrone, etacrynic acid, etamivan, etanercept, ethacridine, 
ethambutol, ethaverine, ethinylestradiol, ethisterone, etho 
suximide, etidronic acid, etilefrine, etodolac, etofenamate, 
eto?brate, etofylline, etomidate, etonogestrel, etoposide, 
etoricoxib, everolimus, exametaZime, exemestane, 
eZetimibe, 

[0119] 3-?uorotyrosine, famciclovir, famotidine, felbam 
ate, felbinac, felodipine, fenbufene, fendiline, feno?brate, 
fenoterol, fenticonaZole, fexofenadine, ?brinogen, ?brinol 
ysin, ?lgrastim, ?nasteride, ?avoxate, ?ecainide, ?uclox 
acillin, ?uconaZole, ?udarabine, ?udeoxyglucose [18F], 
?udrocortisone, ?ufenamic acid, ?umaZenil, ?umetasone, 
?unariZine, ?unisolide, ?uocinolone acetonide, ?uocinon 
ide, ?uocortolone, ?uophenoZine, ?uorescein dilaurate, 
?uorescein sodium, ?uorometholone, ?uorouracil, ?uoro 
phosphoric acid, ?uorosilane, ?uoxetil, ?uoxetine, ?upen 
tixol, ?uphenaZine, ?upirtine, ?uprednidene, ?urbiprofen, 
?utamide, ?uticasone, ?utrimaZole, ?uvastatin, ?uvoxam 
ine, folic acid, follitropin alfa, follitropin beta, folic acid, 
fomepiZole, fomivirsen, fondaparinux, formestane, formot 
erol, fosamprenavir, foscamet, fosfestrol, fosfomycin, fosi 
nopril, fosphenyloin, fotemustine, framycetin, framycetin, 
frovatriptan, fulvestrant, furosemide, fusafungine, fusidic 
acid, fytic acid, 

[0120] gabapentin, gadobenic acid, gadobutrol, gadodia 
mide, gadopentetic acid, gadoteridol, gadoteric acid, gadot 
eric acid-meglumine, gadoxetic acid, galantamine, gallo 
pamil, ganciclovir, ganirelix, gati?oxacin, gemcitabine, 
gem?broZil, gentamicin, gepefrine, gestodene, glatiramer, 
glibenclamide, glibornuride, gliclaZide, glimepiride, glipiZ 
ide, gliquidone, glisoxepide, glucagon, glutamine, glutamic 
acid, glycopyrronium, glycopyrronium bromide, glycyrrhe 
tinic acid, gonadorelin, goserelin, gramicidin, granisetron, 
grepa?oxacin, griseofulvin, g-strophanthin, guajacol, 
guanethidine, guanfacine, 

[0121] 13 C urea, 4-hydroxybutyric acid, halcinonide, halo 
fantrine, halometasone, haloperidol, halothane, haem, hae 
matoporphyrin, heparin, hepatitis B Vaccine, heptaminol, 
hexobarbital, hexobendine, hexoprenaline, histamine, histi 
dine, homatropine, homofenaZine, human albumin, hyalu 
ronidase, hydralaZine, hydrastinine, hydroquinone, hydro 
chlorothiaZide, hydrocortisone, hydrotalcite F, 
hydroxocobalamin, hydroxycarbamide, hydroxychloro 
quine, hydroxycine, hydroxylamine, hydroxyprogesterone, 
hydroXyZine, hymecromone, 

[0122] ibandronic acid, ibopamine, ibritumomab tiuxetan, 
ibuprofen, ibutilide, idarubicin, ifosfamide, iloprost, ima 
tinib, imatinib mesylate, imidapril, imiglucerase, imipenem, 
imipramine, imiquimod, immunocyanin, indanaZoline, inda 
pamide, indinavir, indium chloride [lllln], indobufen, 
indometacin, indoramin, in?iximab, inosine, insulin, insulin 
aspart, insulin detemir, insulin glargine, insulin glulisine, 
insulin lispro, interferon alfa, interferon alfa-2b, interferon 
alfacon-l, interferon beta, interferon beta-la, interferon 
beta-lb, interferon gamma, iobitridol, iodine, iodamide, 
iodixanol, io?upane [1231], iohexol, iomeprol, iopamidol, 
iopentol, iopromide, iosarcol, iotrolan, iotroxic acid, ioVer 
sol, ioxaglic acid, ioxitalamic acid, ipatropium, irbesartan, 
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irinotecan, irinotecan, isepamicin, isoaminile, isoconaZole, 
iso?urane, isoleucine, isoniaZid, isonicotinic acid, isoprena 
line, isosorbide, isospaglumic acid, isotretinoin, isoxsuprine, 
isradipine, itraconaZole, 

[0123] josamycin, 
[0124] potassium permanganate, kallidinogenase, kana 
mycin, kaWain, kebuZone, ketamine, ketoconaZole, ketopro 
fen, ketorolac, ketotifen, collagenase, creosote, 

[0125] labetalol, lacidipine, lactitol, lamivudine, lamot 
rigine, lanreotide, lansopraZole, laronidase, latanoprost, 
le?unomide, lenograstim, lepirudin, lercanidipine, letroZole, 
leucine, leuprorelin, levallorphan, levamisole, levetirac 
etam, levobunolol, levobupivacaine, levocabastine, leVoce 
tiriZine, levodopa, levo?oxacin, levofolinate calcium, 
leVomepromaZine, levomethadyl, levonorgestrel, levopro 
pylhexedrine, levosimendan, levothyroxine, lidocaine, lin 
comycin, lindane, lineZolid, liothyronine, lisinopril, lisuride, 
lobeline, lodoxamide, lofepramine, lome?oxacin, lomus 
tine, lonaZolac, loperamide, lopinavir, loratadine, loraZepam 
oxide, lomoxicam, losartan, loteprednole, lovastatin, lume 
fantrine, lutropin alfa, lymecycline, lynestrenol, lypressin, 
lysine, 

[0126] magaldrate F, magnesium pidolate, magnesium 
L-aspartate, mangafodipir, manidipine, maprotiline, 
mebendaZole, mebeverine, meclofenoxate, mecloxamine, 
mecloZine, medrogestone, medroxyprogesterone, mefe 
namic acid, me?oquine, megestrol, melagatrane, melitracen, 
melperol, melperone, melphalan, memantine, menadione, 
mepacrine, mepartricin, mephenyloin, mepindolol, mepiv 
acaine, mepyramine, mequinol, mercaptamine, mercaptopu 
rine, meropenem, mesalaZine, mesna, mesterolone, mesux 
imide, metaclaZepam, metamiZole, metamphetamine, 
metenolone, metenolone acetate, metformin, methanthe 
linium, methaZolamide, methenamine, methionine, metho 
hexital, methotrexate, 5-methoxypsoralen, 8-methoxypsor 
alen, methyl 5-aminolevulinate, methylbenactyZium 
bromide, methyldopa, methylergometrine, methylpredniso 
lone, methylrosanilinium, methyltestosterone, methylth 
ionium chloride, methysergide, metildigoxin, metipranolol, 
metoclopramide, metoprolol, methixene, metronidaZole, 
mexiletine, meZlocillin, mianserine, miconaZole, midodrine, 
mifepristone, miglitol, miglustat, milnacipran, milrinone, 
miltefosine, minocycline, minoxidil, mirtaZapine, misopros 
tol, mitobronitol, mitomycin, mitotane, mitoxantrone, miva 
curium chloride, mivacuronium, miZolastine, moclobemide, 
moexipril, molgramostim, molsidomine, mometasone, 
monochloroacetic acid, montelukast, moroctocog alfa, mox 
averine, moxi?oxacin, moxonidine, mupirocin, mycopheno 
late mofetil, 

[0127] nadi?oxacin, nadrolon decanonate, nadroparin cal 
cium, naftidrofuryl, nafti?ne, nalbuphine, nalide, nalmefene, 
nalmexone, naloxone, naltrexone, naluphine, naphaZoline, 
2naphthol, naproxen, naratriptan, naratriptan, nateglinide, 
sodium aurothiomalate, sodium phenylbutyrate, sodium 
?uoride, sodium hyaluronate, sodium iodide [1311], sodium 
molybdate [99Mo], sodium phenylbutyrate, n-butyl-p-ami 
nobenZoate, N-butylscopolaminium bromide, nebivolol, 
nedocromil, nefaZodone, nefopam, nel?navir, neomycin, 
neostigmine, neostigmine methylsulfate, netilmicin, nevi 
rapine, n-heptyl-2-phenyl glycinate, nicardipine, nicer 
goline, nicethamide, niclosamine, nicoboxil, nicorandil, 
nicotine, nicotine aldehyde, nicotinamide, nicotine resinate, 
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nicotinic acid, nicotinic acid ester, nicotinyl alcohol, nife 
dipine, ni?umic acid, nifuratel, nilvadipine, nimesulide, 
nimodipine, nimoraZole, nimustine, nisoldipine, nitisinone, 
nitrendipine, nitric oxide, nitrofurantoin, nitroglycerine, 
niZatidine, N-methylephedrine, nonacog alfa, nonivamide, 
noradrenalin, norelgestromin, norepinephrine, norethister 
one, norfenefrine, nor?oxacin, norgestimate, norgestrel, 
nortriptyline, noscapine, nystatin, 

[0128] obidoxime chloride, octa?uoropropane, octocog 
alfa, octodrine, octreotide, odansetron, o?oxacin, ola?ur F, 
olanZapine, olmesartan medoxomil, olopatadine, olsalaZine, 
omepraZole, omoconaZole, ondansetron, opipramol, oral 
cholera Vaccine, orciprenaline, orlistat, ornipressin, 
orphenadrine, oseltamivir, osteogenic protein-l: BMP-7, 
oxaproZin, oxatomide, oxcarbaZepine, oxedrine tartrate, 
oxetacaine, oxiconaZole, oxilofrine, oxitropium, 2-oxo-3 
methylbutyric acid, 2-oxo-3-methylvaleric acid, 2-oxo-3 
phenylpropionic acid, 2-oxo-4-methylvaleric acid, oxpre 
nolol, oxybuprocaine, oxybuprocaine, oxybutynin, 
oxybutynin, oxyfedrine, oxymetaZoline, oxytetracycline, 
oxytocin, 

[0129] paclitaxel, palinavir, paliViZumab, palonosetrone, 
pamidronic acid, pancuronium, pantopraZole, papaverine, 
paracetamol, paraldehyde, parecoxib, paricalcitol, pama 
parin, paromomycin, paroxetine, pe?oxacin, peg?lgrastim, 
peginterferon alfa, pegvisomant, pemetrexed, penbutolol, 
penciclovir, pen?uridol, penicillamine, benperidol, pentaer 
ithrityl tetranitrate, pentamidine, pentetraZol, pentetreotide, 
pentosan polysulfate sodium, pentoxifylline, pentoxyverine, 
peraZine, perchloric acid, per?enapent, per?isopent, per 
?utren, pergolide, perindopril, perphenaZine, phenacetin, 
phenamaZid, phenaZone, phenaZopyridine, pheniramine, 
phenol, phenolphthalein, phenoxybenZamine, phenoxym 
ethylpenicillin, phenprocoumon, phentolamine, phenylala 
nine, phenylbutaZone, phenylephrine, phenylpropanola 
mine, phenyltoloxamine, phenyloin, phloroglucinol, 
pholedrine, phthalylsulfathiaZole, physostigmine, phytom 
enadione, phytosterol, picric acid, pilocarpine, pimecroli 
mus, pimoZide, pinaverium bromide, pindolol, pioglitaZone, 
pipamperone, pipaZetate, pipecuronium bromide, pipemidic 
acid, pipenZolate, piperacillin, piprinhydrinate, piracetam, 
pirarubicin, pirbuterol, pirenZepine, piritramide, piroxicam, 
pivmecillinam, piZotifen, podophyllotoxin, polidocanol, 
polycarbophil, polyestradiol phosphate, polymyxin B, poly 
myxin-B, polystyrenesulfonic acid, por?mer, prajmaline, 
prajmalium bitartrate, pramipexole, pranoprofen, praster 
one, pravastatin, praZepam, praZosin, prednicarbate, pred 
nisolone, prednisone, pregabalin, proglumetacin, pridinol, 
prilocalne, primaquine, primidone, prithipendyl, procaine, 
procainamide, procarbaZil, procarbaZine, procyclidin, 
progesterone, proglumetacin, proglumide, proguanil, pro 
line, promethaZine, propacetamol, propafenon, propanolol, 
propicillin, propiverine, propofol, propranolol, propylthiou 
racil, propyphenaZone, protamine, protamine sulfate, protein 
C, prothipendyl, prothrombin, protionamide, protirelin, 
proxymetacaine, proxyphylline, pseudoephedrine, Pulmo 
nal, pyrantel, pyraZinamide, pyridostigmine, pyridostigmine 
bromide, pyridoxine, 3-pyridylmethanol, pyrimethamine, 
pyrithione Zinc, pyritinol, pyrogallol, pyrvinium, pyrvinium 
embonate, 
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[0130] mercury amide chloride, quetiapine, quinagolide, 
quinapril, quinupristin, 

[0131] rabepraZole, racephedrine, racecadotrile, ralox 
ifene, raltitrexed, ramipril, ranitidine, rasagiline, rasbu 
ricase, raubasine, reboxetine, repaglinide, reproterol, reser 
pine, resorcinol, reteplase, retinol, reviparin, ribavirin, 
ribo?avin, rifabutin, rifampicin, rifamycin, rifaximin, ril 
menidine, riluZole, rimexolone, risedronic acid, risperidone, 
ritonavir, rituximab, rivastigmine, riZatriptan, rocuronium 
bromide, rofecoxib, ropinirole, ropivacaine, ropivacaine, 
rosiglitaZone, red mercuric sul?de F, roxatidine, roxithro 
mycin, 

[0132] salbutamol, salicylic acid, salmeterol, nitric acid, 
nitrous acid, salverine, samarium [153Sm] lexidronam, 
saquinavir, sulfur hexa?uoride, scopolamine, selegiline, 
selenium sul?de, serine, sermorelin, sertaconaZole, sertin 
dole, sertraline, sevelamer, sevo?urane, sibutramine, silver 
chloride F, sildena?l, silibinin, simvastatin, sirolimus, form 
aldehyde solution, solifenacine, somatostatin, somatropin, 
sotalol, spaglumic acid, sparteine, spectinomycin, spiramy 
cin, spirapril, spironolactone, stavudine, streptodomase, 
streptokinase, streptomycin, strontium ranelate, strontium 
chloride, strychnine, sucralfate F, sulbactam, sulesomab, 
sulfacetamide, sulfadiaZine, sulfadimethoxine, sulfaguani 
dine, sulfameraZine, sulfamethoxaZole, sulfamethoxydiaZ 
ine, sulfametrole, sulfanilamide, sulfasalaZine, sulfathiaZole, 
sul?somidine, sulindac, sulodexide, sulfur hexa?uoride, 
sulpiride, sulprostone, sultamicillin, sultiame, sumatriptan, 
suxamethonium, 

[0133] tacalcitol, tacrolimus, tadala?l, tamoxifen, tamsu 
losin, tasonermin, taurolidine, taZarotene, taZobactam, 
tegafur, teicoplanin, telithromycin, telmisartan, temopor?n, 
temoZolomide, tenecteplase, teniposide, tenofovir, tenofovir 
disoproxil, tenoxicam, teraZosin, terbina?ne, terbutaline, 
terfenadine, teriparatide, teriZidone, terlipressin, testoster 
one, testosterone propionate, testosterone undecanoate, tet 
racaine, tetracosactide, tetracycline, tetra?uoroborate-l+, 
tetrofosmin, tetryZoline, thallium chloride [2O1Tl], theobro 
mine, theodrenaline, theodrenaline, theophylline, thiama 
Zole, thiamine, thiethylperaZine, thiocolchicoside, thiopen 
tal, thioridaZine, thiotepa, threonine, thrombin, 
thrombokinase, thymol, thyrotropin alfa, tiagabine, tianep 
tine, tiapride, tibolone, ticlopidine, tiludronic acid, timolol, 
tinZaparin, tioconaZole, tioguanine, tiotropium bromide, tir 
ilaZad, tiro?ban, tisopurine, tiZamidine, tiZanidine, tobramy 
cin, tocainide, tolaZoline, tolbutamide, tolcapone, tolfe 
namic acid, tolmetin, tolperisone, tolterodine, topiramate, 
topotecan, torasemide, toremifene, tramaZoline, trandola 
pril, tranexamic acid, tranylcypromine, trapidil, trastu 
Zumab, travoprost, traZodone, tretinoin, triamcinolone, tri 
amcinolone acetonide, triamterene, trichloroacetic acid, 
triethylperaZine, tri?uoperaZine, tri?upromaZine, trihex 
yphenidyl, trimebutine, trimecaine, trimegestone, trimetaZi 
dine, trimethoprim, trimipramine, tripelennamine, triproli 
dine, triptorelin, tritoqualine, trofosfamide, tromantadine, 
trometamol, tropicamide, tropisetron, trospium, tryptophan, 
tubocurarine chloride, tulobuterol, tyloxapol, tyrosine, tyro 
thricin, 

[0134] unoprostone, urapid, urapidil, urokinase, ursode 
oxycholic acid, 

[0135] valaciclovir, valdecoxib, valganciclovir, valine, 
valproic acid, valsartan, vancomycin, vardena?l, vecuro 
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nium, vecuronium bromide, venlafaxine, verapamil, verte 
por?n, vigabatrin, viloxaZine, vinblastine, vincamine, vinc 
ristine, vindesine, vinorelbine, vinpocetine, viquidil, 
voriconaZole, votumumab, 

[0136] hydrogen peroxide, 
[0137] xantinol nicotinate, ximelagatrane, xipamide, 
xylometaZoline, 

[0138] yohimbine, yttrium 9OY chloride, 

[0139] Zalcitabine, Zaleplon, Zanamivir, Zidovudine, Zinc 
acetate dihydrate, Zinc chloride, Zinc citrate, Zinc sulfate, 
Ziprasidone, Zofenopril, Zoledronic acid, Zolmitriptan, Zolpi 
dem, Zolpidem tartrate, Zonisamide, Zopiclone, Zotepine, 
Zucklopantexol, and Zuclopenthixol. 

[0140] The above-stated compounds are predominantly 
stated by their international nonproprietary name (INN) and 
are knoWn to the person skilled in the art. Further details 
may be found, for example, by referring to International 
Nonproprietary Names (INN) for Pharmaceutical Sub 
stances, World Health Organization (WHO). 

[0141] In a preferred embodiment the dosage form accord 
ing to the invention contains one physiologically active 
substance (A) or more physiologically active substances (A) 
selected from the group consisting of 1,1-(3-dimethylamino 
3 -phenylp entamethylen) -6 -?uor- l ,3 ,4 , 9 -tetrahydropyrano 
[3,4-b]indole, in particular its hemicitrate; 1,1-[3-dimethy 
lamino-3 -(2-thienyl)pentamethylen]- l ,3 ,4,9 
tetrahydropyrano[3,4-b]indole, in particular its citrate; and 
1,1-[3-dimethylamino-3 -(2 -thienyl)pentamethylen]-l ,3 ,4,9 
tetrahydropyrano[3,4-b]-6-?uoro-indole, in particular its 
hemicitrate. These compounds are knoWn, for example, 
from WO 2004/043967 or WO 2005/066183. The corre 
sponding descriptions are hereby introduced as a reference 
and are deemed to be part of the disclosure. 

Wax 

[0142] At least one natural, semi-synthetic or synthetic 
Wax (D) (=component (D)) may be used in order to achieve 
the necessary breaking strength of the dosage form accord 
ing to the invention. Preferred Waxes are those With a 
softening point of at least 50° C., or of at least 55° C., or of 
at least 60° C., or of at least 65° C. or of at least 70° C. 
Camauba Wax and beesWax are particularly preferred. Car 
nauba Wax is very particularly preferred. Camauba Wax is a 
natural Wax Which is obtained from the leaves of the 
carnauba palm and has a softening point of at least 80° C. 
When the Wax component is additionally used, it is used 
together With at least one polymer (C) in quantities such that 
the dosage form has a breaking strength of at least 400 N, 
preferably of at least 500 N. 

Auxiliary Substances (B) 

[0143] Auxiliary substances (B) Which may be used are 
those knoWn auxiliary substances Which are conventional 
for the formulation of solid dosage forms. These are pref 
erably plasticisers, such as triacetin and polyethylene glycol, 
preferably a loW molecular Weight polyethylene glycol, 
auxiliary substances Which in?uence active ingredient 
release, preferably hydrophobic or hydrophilic, preferably 
hydrophilic polymers, very particularly preferably hydrox 
ypropylmethylcellulose, and/or antioxidants. Polymers, par 
ticularly preferably cellulose ethers, cellulose esters and/or 
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acrylic resins are preferably used as hydrophilic matrix 
materials. Ethylcellulose, hydroxypropylmethylcellulose, 
hydroxypropylcellulose, hydroxymethylcellulose, poly 
(meth)acrylic acid and/or the derivatives thereof, such as the 
salts, amides or esters thereof are very particularly prefer 
ably used as matrix materials. 

[0144] Suitable antioxidants are ascorbic acid, butylhy 
droxyanisole (BHA), butylhydroxytoluene (BHT), salts of 
ascorbic acid, monothioglycerol, phosphorous acid, vitamin 
C, vitamin E and the derivatives thereof, sodium bisul?te, 
particularly preferably butylhydroxytoluene or butylhy 
droxyanisole and ot-tocopherol. 

[0145] The antioxidant is preferably used in quantities of 
0.01 to 10 Wt. %, preferably of 0.03 to 5 Wt. %, relative to 
the total Weight of the dosage form. 

Dosage Forms 

[0146] The dosage forms according to the invention are 
distinguished in that, by virtue of their resistance to crush 
ing, they cannot be pulverised With the assistance of con 
ventional comminution tools, such as a pestle and mortar. 
Overdosing is consequently virtually ruled out. HoWever, in 
order to increase the resistance to crushing of the dosage 
form still further, the dosage forms according to the inven 
tion may contain further resistance-to-crushing-enhancing 
agents as auxiliary substances (B). 

[0147] The dosage form according to the invention is 
preferably solid and suitable for taking orally, vaginally or 
rectally, preferably orally. The dosage form is preferably not 
in ?lm form. In a further preferred embodiment, the dosage 
form according to the invention assumes the form of a tablet, 
a capsule or the form of an oral osmotic therapeutic system 
(OROS). 
[0148] In a preferred embodiment, the dosage form 
according to the invention assumes the form of a tablet. 

[0149] The dosage form according to the invention may 
assume multiparticulate form, preferably the form of 
microtablets, microcapsules, micropellets, granules, sphe 
roids, beads or pellets, optionally packaged in capsules or 
press-formed into tablets, preferably for oral administration. 
The individual particles themselves exhibit a resistance to 
crushing of at least 400 N, optionally also a tablet obtained 
therefrom. 

[0150] The multiparticulate forms preferably have a siZe 
or siZe distribution in the range from 0.1 to 3 mm, particu 
larly preferably in the range from 0.5 to 2 mm. Depending 
on the desired dosage form, conventional auxiliary sub 
stances (B) are optionally also used for the formulation of 
the dosage form. 

Process of Preparation 

[0151] The dosage form according to the invention may be 
produced by different processes, Which are explained in 
greater detail beloW; the present invention also relates to 
dosage forms that are obtainable by any of the processes 
described here beloW: 

[0152] In general, the process for the production of the 
dosage form according to the invention preferably comprises 
the folloWing steps: 

[0153] mixing of component (A), (C), optionally (B) and 
optionally (D); 
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[0154] optionally preforming the mixture obtained from 
step (a), preferably by applying heat and/or force to the 
mixture obtained from step (a), the quantity of heat supplied 
preferably not being suf?cient to heat component (C) up to 
its softening point; 

[0155] hardening the mixture by applying heat and force, 
it being possible to supply the heat during and/ or before the 
application of force and the quantity of heat supplied being 
suf?cient to heat component (C) at least up to its softening 
point; 
[0156] (d) optionally singulating the hardened mixture; 

[0157] (e) optionally shaping the dosage form; and 

[0158] (f) optionally providing a ?lm coating. 

[0159] Heat may be supplied directly or With the assis 
tance of ultrasound. Force may be applied and/or the dosage 
form may be shaped for example by direct tabletting or With 
the assistance of a suitable extruder, particularly by means of 
a screW extruder equipped With tWo screWs (tWin-screW 
extruder) or by means of a planetary gear extruder. 

[0160] In general, When the dosage formed is prepared 
utiliZing an extruder, the folloWing parameters are critical in 
extrusion processes and have the consequences described. 

1. Throughput (kg Per Hour) 

[0161] If the throughput is too loW the extruder is not 
correctly ?lled and the material is stressed thereby affecting 
the viscosity and the release pro?le of the ?nal product If the 
throughput is too high, the load of the extruder is higher than 
100% and the extruder shuts doWn automatically; and if the 
throughput is tolerable but close to the upper limit signi? 
cant expansion of the extruded strand occurs (also knoWn as 
“die sWelling”). 

2. ScreW Geometry 

[0162] A minimum number of kneading elements is 
required in order to obtain a homogeneous mixture; if the 
number is too high, the material is stressed thereby affecting 
the viscosity and the release pro?le of the ?nal product. The 
number and lead of the conveying elements in?uences the 
homogeneity of the mixture and its residence time in the 
extruder and controls the increase of the pressure in front of 
the die. Mixing elements improve the homogeneity of the 
mixture; and eccentric screW heads alloW for a continuous 
discharge of the extrudate Without density variations. 

3. Die and Merge Element Geometry 

[0163] The geometry of the element Which merges the 
extrusion strands in front of the die, and geometry of the die 
itself, the residence time in said element, and the ratio length 
of the die to diameter of the die in?uence the compression 
of the material thereby affecting the melt pressure. The die 
pressure depends on revolution, throughput and melt tem 
perature and affects the viscosity and the release pro?le of 
the ?nal product. 

4. Temperature (Melt Zones) 

[0164] The feeding cylinder should not be heated to pre 
vent the starting material from melting in the feeder and 
causing an accumulation. The number of cylinders is vari 
able, the longer the extruder the longer the residence time. 
The temperature of the cylinders (except feeding cylinder) 
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destroys the material if it is too high; if too loW the material 
dos not suf?ciently melt thereby resulting in an inhomoge 
neous mixture and degradation. If the die temperature, if 
separately set too loW, causes the “extrusion skin” to not 
properly form thereby making further processing of the 
extrudate dif?cult. 

5. Revolution of the Extruder 

[0165] If the extruder revolution speed is too high the 
material is stressed thereby affecting the viscosity and the 
release pro?le of the ?nal product. If the extruder revolution 
speed is too loW the load of the extruder is higher than 100% 
and the extruder shuts doWn automatically; and inter alia the 
residence time depends on the revolution. 

6. Arrangement of Cylinders 

[0166] The position of feeding cylinder, the length of 
extruder are important. The degassing should be located 
close to the feeder in order to avoid air pockets in the 
product; and if one of the components is thermo-labile it 
may be separately fed into one of the rear cylinders. 

7. Temperature of Cooling Water 

[0167] Cooling of the engine and control of the tempera 
ture of the extrusion cylinders are important parameters. 

[0168] The following process variants are preferred 
embodiments of the various techniques Which may be uti 
liZed to produce the dosage forms: 

PROCESS EMBODIMENT l 

[0169] In this embodiment, the dosage form according to 
the invention is preferably produced Without using an 
extruder by preferably mixing components (A), (C), option 
ally (B) and the optionally present component (D) and, 
optionally after granulation, shaping the resultant mixture by 
application of force to yield the dosage form With preceding 
and/or simultaneous exposure to heat. 

[0170] This heating and application of force for the pro 
duction of the dosage form proceeds Without using an 
extruder. 

[0171] Components (A), (C), optionally (B) and option 
ally (D) are mixed in a mixer knoWn to the person skilled in 
the art. The mixer may, for example, be a roll mixer, shaking 
mixer, shear mixer or compulsory mixer. 

[0172] The resultant mixture is preferably directly shaped 
into the dosage form according to the invention by applica 
tion of force With preceding and/ or simultaneous exposure to 
heat. The mixture may, for example, be formed into tablets 
by direct tabletting. In direct tabletting With preceding 
exposure to heat, the material to be pressed is heated 
immediately prior to tabletting at least to the softening 
temperature of component (C) and then pressed. In the case 
of direct tabletting With simultaneous application of heat, the 
mixture to be press-formed is heated at least to the softening 
point of polymeric component (C) With the assistance of the 
tabletting tool, i.e. the bottom punch, top punch and the die, 
and is so press-formed. 

[0173] By such process using a tabletting tool With bottom 
punch, top punch and die for tablets having a diameter of 10 
mm and a radius of curvature of 8 mm, eg 300 mg of a 
poWder mixture may be compressed at a temperature of eg 
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80° C., the pressure caused by a force of eg 2 kN or 4 kN 
being maintained for eg 15 seconds. 

[0174] The resultant mixture of components (A), (C), 
optionally (B) and optionally component (D) may also ?rst 
be granulated and then, With preceding and/or simultaneous 
exposure to heat, be shaped into the dosage form according 
to the invention by application of force. 

[0175] When force is applied, it is applied until the dosage 
form has achieved a resistance to crushing of at least 400 N, 
420 N, 440 N, 460 N, 480 N, or preferably of at least 500 
N. 

[0176] Granulation may be performed in knoWn granula 
tors by Wet granulation or melt granulation. 

[0177] Each of the above-mentioned process steps, in 
particular the heating steps and simultaneous or subsequent 
application of force for production of the dosage form 
according to the invention proceeds Without using an 
extruder. 

PROCESS EMBODIMENT 2 

[0178] In this process variant, the dosage form according 
to the invention is produced by ther'moforming With the 
assistance of an extruder, Without there being any observable 
consequent discoloration of the extrudate. 

[0179] In order to investigate the extent of discoloration 
due to this thermoforming, the color of the mixture of 
starting components of Which the dosage form consists is 
?rst determined Without addition of a color-imparting com 
ponent, such as for example a coloring pigment or an 
intrinsically coloured component (for example ot-toco 
pherol). This composition is then thermofor'med according 
to the invention, Wherein all process steps, including cooling 
of the extrudate, are performed under an inert gas atmo 
sphere. By Way of comparison, the same composition is 
produced by the same process, but Without an inert gas 
atmosphere. The color of the dosage form produced accord 
ing to the invention from the starting composition and of the 
dosage form produced by Way of comparison is determined. 
The determination is performed With the assistance of 
“Munsell Book of Color” from Munsell Color Company 
Baltimore, Md., USA, 1966 edition. If the colour of the 
dosage form ther'moformed according to the invention has a 
color With identi?cation no. N 9.5, but at most a color With 
the identi?cation no. 5Y 9/1, ther'moforming is classed as 
being “Withoutdiscoloration”. If the dosage form has a color 
With the identi?cation no. 5Y 9/2 or greater, as determined 
according to the Munsell Book of Color, the thermofor'ming 
is classed as being “With discoloration”. 

[0180] Surprisingly, the dosage forms according to the 
invention exhibit no discoloration classed in accordance 
With the above classi?cation, if the entire production process 
is performed under an inert gas atmosphere, preferably 
under a nitrogen atmosphere With the assistance of an 
extruder for thermoforming. 

[0181] This variant according to the invention for the 
production of dosage forms according to the invention is 
characterised in that 

[0182] Z) components (A), (C), optionally (B) and the 
optionally present component (D) are mixed, 



US 2006/0193914 A1 

[0183] y) the resultant mixture is heated in the extruder at 
least up to the softening point of component (C) and 
extruded through the outlet ori?ce of the extruder by appli 
cation of force, 

[0184] x) the still plastic extrudate is singulated and 
formed into the dosage form or 

[0185] W) the cooled and optionally reheated singulated 
extrudate is formed into the dosage form, 

[0186] Wherein process steps y) and x) and optionally 
process steps Z) and W) are performed under an inert gas 
atmosphere, preferably a nitrogen atmosphere. 

[0187] Mixing of the components according to process 
step Z) may also proceed in the extruder. 

[0188] Components (A), (C), optionally (B) and option 
ally (D) may also be mixed in a mixer knoWn to the person 
skilled in the art. The mixer may, for example, be a roll 
mixer, shaking mixer, shear mixer or compulsory mixer. 

[0189] Before blending With the remaining components, 
component (C) and the optionally present component (D) is 
preferably provided according to the invention With an 
antioxidant. This may proceed by mixing the tWo compo 
nents, (C) and the antioxidant, preferably by dissolving or 
suspending the antioxidant in a highly volatile solvent and 
homogeneously mixing this solution or suspension With 
component (C) and the optionally present component (D) 
and removing the solvent by drying, preferably under an 
inert gas atmosphere. 

[0190] The, preferably molten, mixture Which has been 
heated in the extruder at least up to the softening point of 
component (C) is extruded from the extruder through a die 
With at least one bore. 

[0191] The process according to the invention requires the 
use of suitable extruders, preferably screW extruders. ScreW 
extruders Which are equipped With tWo screWs (tWin-screW 
extruders) are particularly preferred. 

[0192] The extrusion is preferably performed so that the 
expansion of the strand due to extrusion is not more than 
50%, i.e. that When using a die With a bore having a diameter 
of eg 6 mm, the extruded strand should have a diameter of 
not more than 9 mm. More preferably, the expansion of the 
strand is not more than 40%, still more preferably not more 
than 35%, most preferably not more than 30% and in 
particular not more than 25%. It has been surprisingly found 
that if the extruded material in the extruder is exposed to a 
mechanical stress exceeding a certain limit, a signi?cant 
expansion of the strand occurs thereby resulting in undesir 
able irregularities of the properties of the extruded strand, 
particularly its mechanical properties. 

[0193] The extruder preferably comprises at least tWo 
temperature Zones, With heating of the mixture at least up to 
the softening point of component (C) proceeding in the ?rst 
Zone, Which is doWnstream from a feed Zone and optionally 
mixing Zone. The throughput of the mixture is preferably 
from 2.0 kg to 8.0 kg/hour. 

[0194] After heating at least up to the softening point of 
component (C), the molten mixture is conveyed With the 
assistance of the screWs, further homogenised, compressed 
or compacted such that, immediately before emerging from 
the extruder die, it exhibits a minimum pressure of 5 bar, 
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preferably of at least 10 bar, and is extruded through the die 
as an extruded strand or strands, depending on the number 
of bores Which the die comprises. The die geometry or the 
geometry of the bores is freely selectable. The die or the 
bores may accordingly exhibit a round, oblong or oval 
cross-section, Wherein the round cross-section preferably 
has a diameter of 0.1 mm to 15 mm and the oblong 
cross-section preferably has a maximum lengthWise exten 
sion of 21 mm and a crossWise extension of 10 mm. 
Preferably, the die or the bores have a round cross-section. 
The casing of the extruder used according to the invention 
may be heated or cooled. The corresponding temperature 
control, i.e. heating or cooling, is so arranged that the 
mixture to be extruded exhibits at least an average tempera 
ture (product temperature) corresponding to the softening 
temperature of component (C) and does not rise above a 
temperature at Which the physiologically active substance 
(A) to be processed may be damaged. Preferably, the tem 
perature of the mixture to be extruded is adjusted to below 
1800 C., preferably below 1500 C., but at least to the 
softening temperature of component (C). 

[0195] After extrusion of the molten mixture and optional 
cooling of the extruded strand or extruded strands, the 
extrudates are preferably singulated. This singulation may 
preferably be performed by cutting up the extrudates by 
means of revolving or rotating knives, Water jet cutters, 
Wires, blades or With the assistance of laser cutters. 

[0196] An inert gas atmosphere is not necessary for inter 
mediate or ?nal storage of the optionally singulated extru 
date or the ?nal shape of the dosage form according to the 
invention. 

[0197] The singulated extrudate may be pelletised With 
conventional methods or be press-formed into tablets in 
order to impart the ?nal shape to the dosage form. It is, 
hoWever, also possible not to singulate the extruded strands 
and, With the assistance of contrarotating calender rolls 
comprising opposing recesses in their outer sleeve, to form 
them into the ?nal shape, preferably a tablet, and to singulate 
these by conventional methods. 

[0198] Should the optionally singulated extrudate not 
immediately be formed into the ?nal shape, but instead 
cooled for storage, after the period of storage an inert gas 
atmosphere, preferably a nitrogen atmosphere, should be 
provided and must be maintained during heating of the 
stored extrudate up until plasticisation and de?nitive shaping 
to yield the dosage form. 

[0199] The application of force in the extruder onto the at 
least plasticised mixture is adjusted by controlling the rota 
tional speed of the conveying device in the extruder and the 
geometry thereof and by dimensioning the outlet ori?ce in 
such a manner that the pressure necessary for extruding the 
plasticised mixture is built up in the extruder, preferably 
immediately prior to extrusion. The extrusion parameters 
Which, for each particular composition, are necessary to give 
rise to a dosage form With a resistance to crushing of at least 
400 N, preferably of at least 500 N, may be established by 
simple preliminary testing. 

[0200] For example, extrusion may be performed by 
means of a tWin-screW-extruder type Micro 27 GL 40 D 
(LeistritZ, Niirnberg, Germany), screW diameter 18 mm. 
ScreWs having eccentric ends may be used. A heatable die 




























