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(57) ABSTRACT 

The invention relates to a solid administration form, protected 
from parenteral abuse and containing at least one viscosity 
increasing agent in addition to one or more active substances 
that have parenteral abuse potential. The agent forms, When a 
necessary minimum amount of an aqueous liquid is added, on 
the basis of an extract obtained from the administration form, 
a preferably injectable gel that remains visually distinct When 
introduced into another quantity of an aqueous liquid. 
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ABUSE-PROOFED DOSAGE FORM 

[0001] The present invention relates to a solid dosage form 
With reduced parenteral abuse containing, in addition to one 
or more active ingredients With potential for abuse, at least 
one viscosity-increasing agent in quantities such that, on 
extraction With the assistance of a necessary minimum quan 
tity of aqueous liquid, a gel is formed Which can still prefer 
ably pass through a needle, Which gel, hoWever, remains 
visually distinguishable even after being introduced into a 
further quantity of an aqueous liquid. 
[0002] Many pharmaceutical active ingredients, in addition 
to having excellent activity in their appropriate application, 
also have potential for abuse, i.e. they can be used by an 
abuser to bring about effects other than those intended. Opi 
ates, for example, Which are highly active in combating 
severe to very severe pain, are frequently used by abusers to 
induce a state of narcosis or euphoria. 
[0003] Dosage forms Which contain active ingredients With 
potential for abuse, even When taken orally in an abusively 
large quantity, do not usually give rise to the result desired by 
the abuser, namely a rapid rush or “kick”, because blood 
levels of the active ingredients increase only sloWly. In order 
nevertheless to achieve the desired effects and enable abuse, 
the corresponding dosage forms are comminuted, for 
example ground, by the abuser and the active ingredient is 
extracted from the poWder obtained by comminution of the 
dosage form With the assistance of a preferably aqueous liq 
uid, preferably the minimum quantity necessary, and the 
resultant solution, optionally after ?ltration through cotton 
Wool or cellulose Wadding, is administered parenterally, in 
particular intravenously. Due to this parenteral administra 
tion, only the smallest possible quantities of an aqueous liquid 
are used for extraction, in particular so as to obtain the small 
est possible injection volume With active ingredient Which 
results in the desired rapid rush or “kick”. In this manner, 
parenteral administration, in comparison With oral adminis 
tration, tends to give rise to an accelerated rise in levels of the 
active ingredient providing the abuser With the desired result. 
[0004] In order to prevent this form of abuse, it has been 
proposed in Us. Pat. No. 4,070,494 to prevent the extraction 
of an active ingredient from a dosage form by the addition of 
a sWellable agent. On addition of Water, this agent sWells and 
ensures that only a small quantity of active ingredient con 
taining liquid is obtained Which can be administered parenter 
ally by the abuser. The majority of this dosage form Which has 
sWollen is cannot be administered. 
[0005] A corresponding approach to the prevention of 
parenteral abuse also underlies the multilayer tablet disclosed 
in WO 95/20947 Which contains the active ingredient With 
potential for abuse and one or more gel formers each in 
different layers. 
[0006] According to this prior art teaching, the viscosity 
increasing agents are added in quantities such that the corre 
sponding gel cannot be administered With the assistance of 
conventional hypodermic needles. 
[0007] The object of the present invention Was to provide a 
dosage form With at least reduced potential for abuse for 
active ingredients having With such potential, Which dosage 
form prevents any preferably still possible parenteral, in par 
ticular intravenous, abuse of the active ingredients. 
[0008] This object has been achieved by the provision of 
the solid dosage form according to the invention With at least 
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reduced potential for parenteral abuse, Which do sage form, in 
addition to one or more active ingredients With potential for 
abuse, comprises at least one viscosity-increasing agent in a 
quantity such that a gel Which may preferably still pass 
through a needle is formed in an extract obtained from the 
dosage form With the assistance of a necessary minimum 
quantity of an aqueous liquid, Which gel remains visually 
distinguishable When introduced into a further quantity of an 
aqueous liquid. 
[0009] For the purposes of the present invention, visually 
distinguishable means that the active ingredient-containing 
gel formed by extraction from the dosage form With the 
assistance of a necessary minimum quantity of aqueous liq 
uid, When introduced With a hypodermic needle With a diam 
eter of 0.9 mm into a further quantity of aqueous liquid at 37° 
C., remains substantially insoluble and cohesive and cannot 
straightforwardly be dispersed in such a manner that it can 
safely be administered parenterally, in particular intrave 
nously. The material preferably remains visually distinguish 
able for at least one minute, preferably for at least 10 min. 
[0010] The increase in viscosity of the gel With the assis 
tance of the selected viscosity-increasing agent means that, 
although this has been rendered more di?icult, the gel may 
still be passed through a needle or injected. It also means that 
When the resultant extract or gel is introduced at 37° C. into a 
further quantity of aqueous liquid, for example also by inj ec 
tion into blood, a largely cohesive thread is initially obtained 
Which, While it may be broken up into smaller fragments by 
mechanical action, it cannot be dispersed or even dissolved in 
such a manner that it may safely be administered parenterally, 
in particular intravenously. 
[0011] Intravenous administration of such an extract Would 
most probably result in obstruction of blood vessels, associ 
ated With serious embolism or even death of the abuser. 

[0012] For the purposes of the present invention, an extract 
or gel obtained from the dosage form according to the inven 
tion With the assistance of a necessary minimum quantity of 
an aqueous liquid, preferably Water, is deemed to be passable 
through a needle if the gel formed in this manner can still be 
draWn up and injected back out of a hypodermic needle With 
a diameter of 2 mm, preferably of 1.5 mm, particularly pref 
erably of 0.6 mm. Pharmaceutical active ingredients With 
potential for abuse are knoWn to the person skilled in the art, 
as are the quantities thereof to be used and processes for the 
production thereof, and may be present in the dosage form 
according to the invention as such, in the form of correspond 
ing derivatives, 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 salts or solvates 
thereof. The dosage form according to the invention is also 
suitable for the administration of a plurality of active ingre 
dients. It is preferably used for the administration of a single 
active ingredient. 
[0013] The dosage form according to the invention is in 
particular suitable for preventing abuse of a pharmaceutical 
active ingredient selected from the group consisting of opi 
ates, opioids, tranquillisers, preferably benZodiaZepines, 
stimulants and other narcotics. 
[0014] The dosage form according to the invention is very 
particularly preferably suitable for preventing abuse of an 
opiate, opioid, tranquilliser or another narcotic, Which is 
selected from the group consisting of N-{l-[2-(4-Ethyl-5 
oxo -2-tetraZolin-l -yl)ethyl] -4 -methoxymethyl -4 - 
piperidyl}propionanilide (alfentanil), 5,5-diallylbarbituric 
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phenyl-1H-1,4-benZodiaZepin-2(3H)-one (praZepam), profa 
dol, proheptaZine, promedol, properidine, propoxyphene, 
N-(l -methyl-2 -piperidinoethyl) -N-(2 -pyridyl)propiona 
mide, methyl {3-[4-methoxycarbonyl-4-(N-phenylpropana 
mido)piperidino]propanoate} (remifentanil), 5-sec-butyl-5 
ethylbarbituric acid (secbutabarbital), 5-allyl-5-(1 
methylbutyl)-barbituric acid (secobarbital), N-{4 
methoxymethyl-1 -[2-(2-thienyl)ethyl] -4 
piperidyl}propionanilide (sufentanil), 7-chloro-2-hydroxy 
methyl-5 -phenyl- 1 H-1 ,4-benZodiaZepin-2 (3 H) -one 
(temaZepam), 7-chloro-5-(1-cyclohexenyl)-1-methyl-1H-1, 
4-benZodiaZepin-2(3H)-one (tetraZepam), ethyl (2-dimethy 
lamino-1-phenyl-3-cyclohexene-1-carboxylate) (tilidine, cis 
and trans)), tramadol, 8-chloro-6-(2-chlorophenyl)-1-me 
thyl-4H-[1 ,2,4]triaZolo[4,3-a] [1 ,4]benZodiaZepine (triaZ 
olam), 5-(1-methylbutyl)-5-vinylbarbituric acid (vinylbital), 
(1R* ,2R*)-3-(3 -dimethylamino-1-ethyl-2-methylpropyl) 
phenol, (1R,2R,4S)-2-(dimethylamino)methyl-4-(p-?uo 
robenZyloxy)-1-(m-methoxyphenyl)cyclohexanol and for 
corresponding stereoisomeric compounds, the corresponding 
derivatives thereof in each case, in particular esters or ethers, 
and the physiologically acceptable compounds thereof in 
each case, in particular the salts and solvates thereof. 

[0015] The compounds (1 R*,2R*)-3-(3 -dimethylamino-1 - 
ethyl-2-methyl-propyl)-phenol and (1R,2R,4S)-2-(dimethy 
lamino)methyl-4-(p-?uorobenZyloxy)- 1 -(m-methoxyphe 
nyl)cyclohexanol, the physiologically acceptable compounds 
thereof, in particular the hydrochlorides thereof and pro 
cesses for the production thereof are respectively knoWn, for 
example, from EP-A-693475 and EP-A-780369. The corre 
sponding descriptions are hereby introduced as a reference 
and are deemed to be part of the disclosure. 

[0016] In order to verify Whether a viscosity-increasing 
agent is suitable for use in the dosage form according to the 
invention, said agent is ?rst formulated in a corresponding 
dosage form in quantities such that there is no appreciable 
(15%) in?uence on active ingredient release relative to a 
dosage form Without viscosity-increasing agent. The corre 
sponding dosage form is moreover comminuted, preferably 
ground, and extracted With 10 ml Water at 250 C. If a gel is 
furthermore formed Which meets the above-stated conditions, 
the corresponding viscosity-increasing agent is suitable for 
the production of a dosage form according to the invention. 

[0017] Preferably, one or more viscosity-increasing agents 
are used in the dosage form according to the invention, said 
agents being selected from the group consisting of microc 
rystalline cellulose With 11 Wt. % carboxymethylcellulose 
sodium (Avicel® RC 591), carboxymethylcellulose sodium 
(Blanose®, CMC-Na C3001P®, Frimulsion BLC-5®, 
Tylose C300 P®), polyacrylic acid (Carbopol® 980 NF, Car 
bopol® 981), locust bean ?our (Cesagum® LA-200, 
Cesagum® LID/ 150, Cesagum® LN-l), pectins, preferably 
from citrus fruits or apples (Cesapectin® HM Medium Rapid 
Set), Waxy maiZe starch (C*Gel 04201®), sodium alginate 
(Frimulsion ALG (E401)®), guar ?our (Frimulsion BM®, 
Polygum 261 1-75®), iota-carrageenan (Frimulsion D021®), 
karaya gum, gellan gum (Kelcogel F®, Kelcogel LT100®), 
galactomannan (Meyprogat 150®), tara stone ?our (Polygum 
4311®), propylene glycol alginate (Protanal-Ester 
SD-LB®), sodium hyaluronate, tragacanth, tara gum (V1 
dogum SP 200®), fermented polysaccharide Welan gum 
(K1A96), xanthans such as xanthan gum (Xantural 180®). 
The names stated in brackets are the trade names by Which the 
materials are knoWn commercially. 
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[0018] In general, a quantity of 0.1 to 25 Wt. %, preferably 
of0.5 to 15 Wt. %, particularly preferably of 1 -10 Wt. % ofthe 
viscosity-increasing agent, relative to the total formulation, is 
suf?cient in order to meet the above-stated conditions. The 
viscosity-increasing agents are preferably present in the dos 
age forrn according to the invention in quantities of :5 mg, 
particularly preferably of :10 mg per dosage form, i.e. per 
administration unit. 
[0019] In a particularly preferred embodiment of the 
present invention, the viscosity-increasing agents used are 
those Which, in addition to the above-stated conditions, also 
form a gel Which encloses air bubbles on extraction from the 
dosage form With the necessary minimum quantity of aque 
ous liquid. The resultant gels are distinguished by a turbid 
appearance, Which provides the potential abuser With an addi 
tional optical Warning and discourages him/her from admin 
istering the gel parenterally. 
[0020] The active ingredient or ingredients With potential 
for abuse and the viscosity-increasing agents and optionally 
physiologically acceptable auxiliary substances may be for 
mulated to yield the do sage form according to the invention in 
accordance With conventional methods knoWn to the person 
skilled in the art. Corresponding methods for formulating the 
dosage form according to the invention are knoWn per se to 
the person skilled in the art, for example from “Coated Phar 
maceutical Dosage FormsiFundamentals, Manufacturing 
Techniques, Biopharmaceutical Aspects, Test Methods and 
RaW Materials” by Kurt H. Bauer, K. Lehmann, Hermann P. 
OsterWald, Rothgang, Gerhart, 1st edition, 1998, Medpharm 
Scienti?c Publishers. The corresponding literature descrip 
tion is hereby introduced as a reference and is deemed to be 
part of the disclosure. 
[0021] Surprisingly, due to the inventive selection of the 
viscosity-increasing agents, it is possible to combine the 
active ingredients and the viscosity-increasing agents in the 
dosage form according to the invention Without spatial sepa 
ration from one another, Without there being any impairment 
of release of the active ingredient from the correctly admin 
istered dosage form relative to a corresponding dosage form 
Which does not comprise the viscosity-increasing agent. 
[0022] Obviously, hoWever, it is also possible to combine 
the viscosity-increasing agents and the active ingredients in 
the dosage form in a mutually spatially separated arrange 
ment. 

[0023] The parenteral abuse-proofed solid dosage forms 
according to the invention are preferably suitable for oral or 
rectal administration, particularly preferably for oral admin 
istration. 
[0024] Where the dosage form according to the invention is 
intended for rectal administration, it preferably assumes the 
form of a suppository. 
[0025] If the dosage form according to the invention is 
intended for oral administration, it preferably assumes the 
form of a tablet, a capsule or of an oral osmotic therapeutic 
system (OROS). 
[0026] Oral osmotic therapeutic systems and suitable mate 
rials and processes for the production thereof are knoWn per 
se to the person skilled in the art, for example from US. Pat. 
No. 4,612,008, US. Pat. No. 4,765,989 and US. Pat. No. 
4,783,337. The corresponding descriptions are hereby intro 
duced as a reference and are deemed to be part of the disclo 
sure. 

[0027] The corresponding oral osmotic therapeutic system 
may preferably assume the form of a single or tWin chamber 
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system, in each case With a single layer or multilayer struc 
ture. In these systems, the push layer, i.e. the layer Which 
produces the osmotic pressure by swelling, by means of 
Which the overlying layer is expelled from the system, pref 
erably at least in part consists of the viscosity-increasing 
agents used according to the invention. 
[0028] In a further preferred embodiment of the present 
invention, the orally administrable dosage form according to 
the invention assumes multiparticulate form containing in 
each case the complete mixture of active ingredient and vis 
cosity-increasing agent, preferably in the form of microtab 
lets, microcapsules, micropellets, granules, spheroids, beads 
or pellets, preferably packaged in capsules or press-moulded 
into tablets. The multiparticulate forms preferably have a siZe 
in the range from 0.1 to 3 mm, particularly preferably in the 
range from 0.5 to 2 mm. 

[0029] The dosage form according to the invention may 
preferably also comprise one or more active ingredients, 
blended With the viscosity-increasing agent, at least in part in 
delayed-release form, Wherein delayed release may be 
achieved With the assistance of conventional materials and 
processes knoWn to the person skilled in the art, for example 
by embedding the active ingredient in a delayed-release 
matrix or by applying one or more delayed-release coatings. 

[0030] Delayed release of the active ingredient may pref 
erably also be achieved by purposeful selection of one or 
more of the above-stated viscosity-increasing agents in suit 
able quantities as the matrix material. The person skilled in 
the art may determine the agents and the quantity thereof 
suitable for the particular desired release by simple prelimi 
nary testing, Wherein it must, of course, be ensured that, as 
described above, gel formation occurs When the attempt is 
made to abuse the resultant dosage form. 

[0031] In any event, it must be ensured that the delayed 
release auxiliary substances, and likeWise further optionally 
present auxiliary substances, do not interfere With gel forma 
tion or impair the stability of the gel Which is formed. 
[0032] If the dosage form according to the invention is 
intended for oral administration, it may also comprise a coat 
ing Which is resistant to gastric juices and dissolves as a 
function of the pH value of the release environment. 

[0033] By means of this coating, it is possible to ensure that, 
When correctly administered, the dosage form according to 
the invention passes through the stomach undissolved and the 
active ingredient is only released in the intestines. The coating 
Which is resistant to gastric juices preferably dissolves at a pH 
value of betWeen 5 and 7.5. 

[0034] Corresponding materials and methods for the con 
trolled release of active ingredients and for the application of 
coatings Which are resistant to gastric juices are knoWn to the 
person skilled in the art, for example from “Coated Pharma 
ceutical Dosage FormsiFundamentals, Manufacturing 
Techniques, Biopharmaceutical Aspects, Test Methods and 
RaW Materials” by Kurt H. Bauer, K. Lehmann, Hermann P. 
OsterWald, Rothgang, Gerhart, 1st edition, 1998, Medpharm 
Scienti?c Publishers. The corresponding literature descrip 
tion is hereby introduced as a reference and is deemed to be 
part of the disclosure. 

[0035] In a further preferred embodiment, the dosage form 
according to the invention contains the active ingredient not 
only in its delayed-release form, but also in its non-delayed 
release form. By combination With the immediately released 
active ingredient, it is possible to obtain an initial dose for 
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rapid pain relief. The sloW release from the delayed-release 
form then prevents any rapid decline in action. 

[0036] The invention is explained beloW With reference to 
Examples. These explanations are given merely by Way of 
example and do not restrict the general concept of the inven 
tion. 

EXAMPLES 

Example 1 

Matrix Tablets With the Following Composition Per 
Tablet 

[0037] 

(—)—(1R,2R)—3—(3—Dimethylamino—1-ethyl-2-methyl- 100 mg 
propyl)phenol hydrochloride 
Hydroxypropylmethylcellulose (Metolose 90 SH 70 mg 
100,000 from Shinetsu), 100,000 mPa - s 
Xanthan, NF 10 mg 
Microcrystalline cellulose (Avicel PH 102 from FMC) 123 mg 
Highly disperse silicon dioxide 4 mg 
Magnesium stearate 3 mg 

Total quantity 310 mg 

[0038] Were produced in the folloWing manner in a batch 
siZe of 1000 tablets: All the constituents Were Weighed out 
and screened in Quadro Comil U10 screening machine using 
a screen siZe of 0.813 mm, mixed in a container mixer (Bohle 
LM 40) for 15 111111115 s at a rotational speed of 2011 rpm and 
pressed on a Korsch EKO eccentric press to form biconvex 
tablets With a diameter of 10 mm, a radius of curvature of 8 
mm and an average tablet Weight of 310 mg. 

[0039] In vitro release Was determined using the Ph. Eur. 
paddle method at 75 rpm in 900 ml of pH 6.8 buffer to Ph. Eur. 
at 37° C., With detection by UV spectrometry, and is shoWn in 
the folloWing Table, together With a comparison With a cor 
responding tablet With 80 mg of hydroxypropylmethylcellu 
lose (“HPMC”) Without addition of xanthan. 

Total quantity of active 
ingredient released [%] from 

Time tablets according to Example 1 
[min] (70 mg HPMC + 10 mg xanthan) 

Total quantity of active 
ingredient released [%] from 
tablets With 80 mg HPMC 

(Without xanthan) 

0 0 0 
30 19 18 

240 62 59 
480 83 80 
600 88 87 
720 93 93 

[0040] One of the tablets containing xanthan Was ground 
and shaken With 10 ml of Water. A viscous, turbid suspension 
formed. Once the coarse, solid components of the suspension 
had settled out, the gel Which had formed Was draWn up into 
a syringe With a 0.9 mm diameter needle. The draWn up gel 
Was injected into Water at 37° C. and threads, Which did not 
mix With the Water, With the diameter of the needle remained 
clearly discernible. While the threads could be broken up by 
stirring, they could not be dissolved and the thread fragments 
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remained visible to the naked eye. Were such an extract to be 

injected into blood vessels, vessel blockages Would occur. 

Example 2 

Comparative Example Regarding Very Poor Needle 
Passage Properties 

[0041] Matrix tablets With the folloWing composition per 
tablet 

(—)—(1R,2R)—3—(3—Dimethylamino—1-ethyl-2-methyl- 100 mg 
propyl)phenol hydrochloride 
Hydroxypropylmethylcellulose (Metolose 90 SH 40 mg 
100,000 from Shinetsu), 100,000 mPa - s 
Xanthan, NF 40 mg 12%? 
Microcrystalline cellulose (Avicel PH 102 from FMC) 123 mg 
Highly disperse silicon dioxide 4 mg 
Magnesium stearate 3 mg 

Total quantity 310 mg 

Were produced as stated in Example 1 and their release char 
acteristics Were investigated. 

Total quantity of 
active ingredient 
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stirring, they could not be dissolved and the thread fragments 
remained visible to the naked eye. Were such a gel to be 
injected into blood vessels, vessel blockages Would occur. 

Example 3 

Matrix Tablets With the Following Composition Per 
Tablet 

[0043] 

(—)—(1R,2R)—3—(3-dimethylamino—1—ethyl—2—methyl— 100 mg 
propyl)phenol hydrochloride 
Xanthan, NF 80 mg 
Microcrystalline cellulose (Avicel PH 102 from FMC) 123 mg 
Highly disperse silicon dioxide 4 mg 
Magnesium stearate 3 mg 

Total quantity 310 mg 

Were produced as stated in Example 1. 
[0044] One of these tablets Was ground and shaken With 10 
ml of Water. A viscous, turbid suspension, Which had enclosed 
air bubbles, formed, the viscosity of Which Was higher than in 
Example 1. Once the coarse, solid components of the suspen 
sion had settled out, the gel Which had formed Was draWn up 
into a syringe With a 0.9 mm diameter needle. The draWn up 
gel Was injected into Water at 37° C. and clearly discernible 
threads, Which did not mix With the Water, With the diameter 
of the needle Were visible. While the threads could be broken 
up by stirring, they could not be dissolved and the thread 

Tim? [min] r?l??s?d [%] fragments remained visible to the naked eye. Were such a gel 
0 0 to be injected into blood vessels, vessel blockages Would 

30 19 OCCUI'. 

240 61 
480 81 Examples 4-7 

600 87 Matrix Tablets With the Following Composition Per 
720 91 

Tablet 

[0045] 

Example 4 5 6 7 

(—)—(1R,2R)—3-(3—Dimethylamino—1—ethyl—2—methyl— 100 mg 100 mg 100 mg 100 mg 
propyl)phenol hydrochloride 
Hydroxypropylmethylcellulose (Metolose 90 SH 80 mg 80 mg 80 mg 80 mg 
100,000 from Shinetsu), 100,000 mPa- s 
Carboxymethylcellulose (Tylose C300) 10 mg 
Carboxymethylcellulose (Tylose C600) 10 mg 
Hydroxyethylcellulose (Tylose H300) 10 mg 
Hydroxyethylcellulose (Tylose H4000) 10 mg 
Microcrystalline cellulose (Avicel PH 102 from FMC) 123 mg 123 mg 123 mg 123 mg 
Highly disperse silicon dioxide 4 mg 4 mg 4 mg 4 mg 
Magnesium stearate 3 mg 3 mg 3 mg 3 mg 

Total quantity 320 mg 320 mg 320 mg 320 mg 

[0042] One of the tablets Was ground and shaken With 10 ml 
of Water. A viscous, turbid suspension With enclosed air 
bubbles formed, the viscosity of Which Was greater than in 
Example 1. Once the coarse, solid components of the suspen 
sion had settled out, the gel Which had formed Was draWn up 
into a syringe With a 0.9 mm diameter needle. The draWn up 
gel Was injected into Water at 37° C. and threads, Which did 
not mix With the Water, With the diameter of the needle Were 
clearly discernible. While the threads could be broken up by 

Were produced as stated in Example 1. 
[0046] One of each of these tablets Was ground and shaken 
With 10 ml of Water. A viscous, turbid suspension With 
enclosed air bubbles formed. Once the coarse, solid compo 
nents of the suspension had settled out, the [gel] Was draWn up 
into a syringe With a 0.9 mm diameter needle. The draWn up 
gel Was injected into Water at 37° C. and clearly visible 
threads, Which did not mix With the Water, With the diameter 
of the needle remained discernible. While the threads could 
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be broken up by stirring, they could not be dissolved and the 
thread fragments remained Visible to the naked eye. Were 
such a gel to be injected into blood Vessels, Vessel blockages 
Would occur. 

Examples 8-13 
Matrix Tablets With the Following Composition Per 

Tablet 

[0047] 

Fxamnle 

8 9 10 1 1 12 13 

Morphine sulfate 60 mg 60 mg 60 mg 60 mg 60 mg 60 mg 
pentahydrate 
Hydroxypropylmethylcellulose 60 mg 60 mg 60 mg 60 mg 60 mg 60 mg 
(Metolose 90 SH 15,000 from 
Shinetsu), 15,000 mPa-s 
Xanthan, NF 10 mg 30 mg 
Carboxymethylcellulose 10 mg 
(Tylose C300) 
Carboxymethylcellulose 10 mg 
(Tylose C600) 
Hydroxyethylcellulose (Tylose 10 mg 
H300) 
Hydroxyethylcellulose (Tylose 10 mg 
H4000) 
Microcrystalline cellulose 123 mg 123 mg 123 mg 123 mg 123 mg 123 mg 
(Avicel PH 102 from FMC) 
Highly disperse silicon dioxide 4 mg 4 mg 4 mg 4 mg 4 mg 4 mg 
Magnesium stearate 3 mg 3 mg 3 mg 3 mg 3 mg 3 mg 

[0048] One of each of these tablets Was ground and shaken such a gel to be injected into blood Vessels, Vessel blockages 
With 10 ml of Water. A Viscous, turbid suspension With Would occur. 
enclosed air bubbles formed. Once the coarse, solid compo 
nents of the suspension had settled out, the [gel] Was draWn up Examples 14-18 
into a syringe With a 0.9 mm diameter needle. The draWn up 
gel Was injected into Water at 37° C. and clearly Visible 
threads, Which did not mix With the Water, With the diameter 
of the needle remained discernible. While the threads could 

Capsules With the Following Composition of the 
Simple PoWder Mixture Per Capsule 

_ _ _ SiZe 4 Capsule 
be broken up by st1rr1ng, they could not be dissolved and the 
thread fragments remained Visible to the naked eye. Were [0049] 

Example 

14 15 16 17 1s 

Morphine sulfate pentahydrate 20 mg 20 mg 20 mg 20 mg 20 mg 

Xanthan, NF 10 mg 

Carboxymethylcellulose (Tylose C300) 10 mg 

Carboxymethylcellulose (Tylose C600) 10 mg 

Hydroxyethylcellulose (Tylose H300) 10 mg 

Hydroxyethylcellulose (Tylose H4000) 10 mg 

Microcrystalline cellulose (Avicel PH 102 68 mg 68 mg 68 mg 68 mg 68 mg 

from FMC) 

Highly disperse silicon dioxide 1 mg 1 mg 1 mg 1 mg 1 mg 

Magnesium stearate 1 mg 1 mg 1 mg 1 mg 1 mg 
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one (nabilone), nalbuphene, nalorphine, narceine, nicomor 
phine, 1-methyl-7-nitro-5-phenyl-1H-1,4-benZodiaZepin-2 
(3H) -one (nimetaZepam), 7-nitro-5 -phenyl-1H-1,4 
benZodiaZepin-2(3H)-one (nitraZepam), 7-chloro-5-phenyl 
1H-1 ,4-benZodiaZepin-2 (3 H)-one (nordaZepam), 
norlevorphanol, 6-dimethylamino-4,4-diphenyl-3 -hexanone 
(normethadone), normorphine, norpipanone, the exudation 
from plants belonging to the species Papaver somniferum 
(opium), 7-chloro-3-hydroXy-5-phenyl-1H-1,4-benZodiaZ 
epin-2(3H)-one (oXaZepam), (cis-trans)-10-chloro-2,3,7, 
1 1b-tetrahydro-2-methyl-1 1b-phenyloxaZolo[3,2-d][1,4] 
benZodiaZepin-6-(5H)-one (oXaZolam), 4,5.0t.-epoXy-14 
hydroXy-3 -methoxy- 17 -methyl- 6-morphinanone 
(oxycodone), oxymorphone, plants and parts of plants 
belonging to the species Papaver somniferum (including the 
subspecies seligerum) (Papaver somniferum), papaveretum, 
2-imino-5-phenyl-4-oxaZolidinone (pemoline), 1,2,3,4,5,6 
heXahydro-6, 1 1-dimethyl-3 -(3 -methyl-2 -butenyl) -2,6 
methano -3 -benZaZocin-8-ol (pentaZocine), 5 -ethyl-5 -(1-me 
thylbutyl)-barbituric acid (pentobarbital), ethyl-(1-methyl-4 
phenyl-4-piperidinecarboxylate)(pethidine), phenadoxone, 
phenomorphane, phenaZocine, phenoperidine, piminodine, 
pholcodeine, 3-methyl-2-phenylmorpholine (phenmetra 
Zine), 5-ethyl-5-phenylbarbituric acid (phenobarbital), .ot.,. 
0t.-dimethylphenethylamine (phentermine), 7-chloro-5-phe 
nyl-1-(2-propynyl)-1H-1,4-benZodiaZepin-2(3H)-one 
(pinaZepam), .ot.-(2-piperidyl)benZhydryl alcohol 
(pipradrol), 1'-(3 -cyano-3,3-diphenylpropyl)[1,4'-bipiperi 
dine] -4'-carboxamide (piritramide), 7-chloro- 1 -(cyclopropy 
lmethyl)-5-phenyl-1H-1,4-benZodiaZepin-2(3H)-one 
(praZepam), profadol, proheptaZine, promedol, properidine, 
propoxyphene, N-(1-methyl-2-piperidinoethyl)-N-(2-py 
ridyl)propionamide, methyl {3-[4-methoXycarbonyl-4-(N 
phenylpropanamido)piperidino]propanoate}(remifentanil), 
5-sec-butyl-5-ethylbarbituric acid (secbutabarbital), 5-allyl 
5 -(1-methylbutyl)-barbituric acid (secobarbital), N-{4-meth 
oXymethyl-1-[2-(2-thienyl)ethyl]-4 
piperidyl}propionanilide (sufentanil), 7-chloro-2-hydroxy 
methyl-5-phenyl-1H-1,4-benZodiaZepin-2(3H)-one 
(temaZepam), 7-chloro-5-(1-cycloheXenyl)-1-methyl-1H-1, 
4-benZodiaZepin-2(3H)-one (tetraZepam), ethyl (2-dimethy 
lamino-1 -phenyl-3 -cyclohexene-1 -carboxylate) (tilidine (cis 
and trans)), tramadol, 8-chloro-6-(2-chlorophenyl)-1-me 
thyl-4H-[1 ,2,4]triaZolo[4,3-a] [1 ,4]benZodiaZepine (triaZ 
olam), 5-(1-methylbutyl)-5-vinylbarbituric acid (vinylbital), 
(1R*,2R*)-3-(3-dimethylamino-1-ethyl-2-methyl-propyl) 
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phenol, (1R,2R,4S)-2-(dimethylamino)methyl-4-(p-?uo 
robenZyloXy)- 1 -(m-methoxyphenyl)cyclohexanol and corre 
sponding stereoisomeric compounds in each case and 
corresponding stereoisomeric compounds, derivatives, esters 
or ethers and salts and solvates thereof. 

15. A dosage form according to claim 14, Wherein the 
active ingredient is an opioid selected from the group consist 
ing of codeine, dihydrocodeine, dihydromorphine, fentanyl, 
hydrocodone, hydromorphone, morphine, opium, oxyc 
odone, oxymorphone, and tramadol. 

16. A dosage form according to claim 15, Wherein the 
active ingredient is oxycodone. 

17. A dosage form according to claim 13, comprising a 
stimulant selected from the group consisting of amphet 
amine, norpseudoephedrine, methylphenidate and bases, 
salts and solvates thereof. 

18. A dosage form according to claim 13, comprising one 
or more viscosity-increasing agents selected from the group 
consisting of microcrystalline cellulose With 11 Wt. % car 
boxymethylcellulose sodium, carboxymethylcellulose 
sodium, polyacrylic acid, locust bean ?our, citrus pectin, 
Waxy maiZe starch, sodium alginate, guar ?our, iota-carrag 
eenan, karaya gum, gellan gum, galactomannan, tara stone 
?our, propylene glycol alginate, apple pectin, lemon peel 
pectin, sodium hyaluronate, tragacanth, tara gum, fermented 
polysaccharide Welan gum and Xanthan gum. 

19. A dosage form according to claim 13, in particulate 
form. 

20. A dosage form according to claim 13, comprising at 
least one active ingredient in controlled release form. 

21. A dosage form according to claim 13, comprising a 
coating resistant to gastric juices. 

22. The dosage form of claim 13, Wherein said tranquiliZer 
is a benZodiaZepine. 

23. A dosage form according to claim 13, comprising the at 
least one viscosity-increasing agent in a quantity of >5 mg per 
administration unit. 

24. A dosage form according to claim 13, in multiparticu 
late form. 

25. A dosage form according to claim 15, Wherein said 
multiparticulate form is in the form of microtablets, micro 
capsules, micropellets, granules, spheroids, beads or pellets. 

26. A dosage form according to claim 16, packaged in 
capsules or press-moulded into tablets. 

* * * * * 


