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It has been surprisingly found that a pharmaceutical dosage form comprising ethylene-vinyl 

acetate (EV A) polymer and a pharmacologically active ingredient having psychotropic action 

can be prepared, wherein the pharmaceutical dosage form exhibits tamper resistance, especially 

in terms of resistance against solvent extraction of the pharmacologically active ingredient, 

resistance against grinding of the pharmaceutical dosage form, respectively, and resistance 

against dose-dumping of the pharmacologically active ingredient in aqueous ethanol.  

In a first embodiment there is provided a tamper-resistant, oral pharmaceutical dosage form 

comprising a homogeneous mixture of: (A) a pharmacologically active ingredient having 

psychotropic action and (B) a prolonged release matrix comprising 55 to 80 wt.-% relative to a 

total weight of the dosage form of an ethylene-vinyl acetate (EVA) polymer; 

wherein the EVA polymer provides resistance against solvent extraction, resistance against 

grinding, and resistance against dose-dumping in aqueous ethanol. 

In a second embodiment there is provided a process for the production of the tamper-resistant, 

oral pharmaceutical dosage form according to the first embodiment, comprising the steps of 

(i) mixing a pharmacologically active ingredient, 55 to 80 wt.-% relative to a total 

weight of the dosage form of an ethylene-vinyl acetate (EVA) polymer and 

optionally one or more further excipients to form a mixture; and 

(ii) thermoforming the mixture obtained in step (i), wherein said mixture is 

simultaneously or before or after the application of heat subjected to pressure. 

A first aspect of the invention relates to a tamper-resistant, oral pharmaceutical dosage form 

comprising a pharmacologically active ingredient having psychotropic action and an ethylene-

vinyl acetate (EV A) polymer, which dosage form provides resistance against solvent extraction, 

resistance against grinding, and resistance against dose-dumping in aqueous ethanol.  

Preferably, the pharmaceutical dosage form according to the invention is thermoformed, more 

preferably hot­melt extruded. Thermoforming preferably means that in the course of the 

manufacture of the pharmaceutical dosage form the mixture comprising the EV A polymer and 

the pharmacologically active ingredient is heated to a temperature above ambient temperature, 

preferably at least 60 °C or at least 80 °C, and compressed, preferably at pressures of at least 1 

bar or at least 2 bar, more preferably at least 10 bar or at least 30 bar. The compression force 

may be exerted prior to, during or subsequent to the application of heat.  
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As used herein, the term "pharmaceutical dosage form" refers to a pharmaceutical entity that is 

comprised of a pharmacologically active ingredient and which is actually administered to, or 

taken by, a patient. It may be compressed or molded in its manufacture, and it may be of almost 

any size, shape, weight, and color.  

The pharmaceutical dosage form is preferably solid or semisolid.  

Examples of pharmaceutical dosage forms according to the invention include, but are not 

limited to, tablets, capsules, pills, granules, pellets, sachets and effervescent, powders, and the 

like. In an embodiment of the present invention, the composition is formulated in a capsule. In 

accordance with this embodiment, the pharmaceutical dosage form comprises a hard or soft 

gelatin capsule.  

Most pharmaceutical dosage forms are intended to be swallowed whole and accordingly, the 

pharmaceutical dosage forms according to the invention are designed for oral administration.  

In a preferred embodiment, the pharmaceutical dosage form according to the invention is 

monolithic. In this regard, monolithic preferably means that the pharmaceutical dosage form is 

formed or composed of material without joints or seams or consists of or constitutes a single 

unit.  

In another preferred embodiment, the pharmaceutical dosage form according to the invention is 

not monolithic. Preferably, the pharmaceutical dosage form according to the invention is 

multiparticulate, i.e. comprises a multitude of particles. An advantage of multiparticulate 

pharmaceutical dosage forms is that the particles may be mixed in different amounts to thereby 

produce pharmaceutical dosage forms of different strengths. 
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WE CLAIM: 

1. A tamper-resistant, oral pharmaceutical dosage form comprising a homogeneous mixture

of: (A) a pharmacologically active ingredient having psychotropic action and (B) a

prolonged release matrix comprising 55 to 80 wt.-% relative to a total weight of the dosage

form of an ethylene-vinyl acetate (EVA) polymer;

wherein the EVA polymer provides resistance against solvent extraction, resistance against

grinding, and resistance against dose-dumping in aqueous ethanol.

2. The pharmaceutical dosage form according to claim 1, wherein the pharmaceutical dosage

form provides prolonged release of the pharmacologically active ingredient.

3. The pharmaceutical dosage form according to claim 1 or 2, wherein the EVA polymer

comprises repetition units derived from ethylene and vinyl acetate and/or vinyl alcohol.

4. The pharmaceutical dosage form according to any one of the preceding claims, wherein the

EVA polymer contains at least 50 wt.-% of ethylene repetition units, relative to the total

weight of the EVA polymer.

5. The pharmaceutical dosage form according to claim 4, wherein the EVA polymer contains

from 50 to 95 wt.-% of ethylene repetition units, relative to the total weight of the EVA

polymer.

6. The pharmaceutical dosage form according to any one of the preceding claims, wherein the

EVA polymer has a melt flow rate at 190°C and 2.16 kg within the range of from 1 to

160 g/10 min measured according to ASTM D1238.

7. The pharmaceutical dosage form according to any one of the preceding claims, which is

monolithic and has a breaking strength of at least 300 N; or which is multiparticulate,

wherein at least a fraction of the individual particles have a breaking strength of at least

300 N.

8. The pharmaceutical dosage form according to any one of the preceding claims, which is

monolithic and has an extension in any direction of at least 2.0 mm; or which is
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multiparticulate, wherein the individual drug-containing particles have an extension in any 

direction of at least 2.0 mm. 

9. The pharmaceutical dosage form according to any one of the preceding claims, wherein the

pharmacologically active ingredient is an opioid or a physiologically acceptable salt

thereof.

10. The pharmaceutical dosage form according to any one of the preceding claims, which is

hot-melt extruded.

11. A process for the production of the tamper-resistant, oral pharmaceutical dosage form

according to any one of claims 1 to 10, comprising the steps of

(i) mixing a pharmacologically active ingredient, 55 to 80 wt.-% relative to a total

weight of the dosage form of an ethylene-vinyl acetate (EVA) polymer and

optionally one or more further excipients to form a mixture; and

(ii) thermoforming the mixture obtained in step (i), wherein said mixture is

simultaneously or before or after the application of heat subjected to pressure.
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