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Abstract: 

Abuse-deterrent formulations are dosage forms designed to prevent or 

discourage the misuse of prescription drugs, particularly opioids. They achieve 

this aim by either minimizing the benefit of tampering with the dosage form or 

making it challenging to change this dosage form. As drug abuse has become a 

worldwide problem associated with increased addiction and death, which led to 

encouraging the Food and Drug Administration and many companies to develop 

formulations that can prevent or decrease abuse. Therefore, one of the priorities 

for public health is to develop dosage forms that have abuse-deterrent 

formulations.  

This study aimed to develop abuse-deterrent formulations using 

chlorpheniramine maleate as a model drug. These formulations were designed to 

resist common methods of drug abuse, such as crushing the tablets, inhaling the 

powder, or injecting the drug. To prepare tablets with abuse deterrent 

characteristics, the direct compression method was used. Polyethylene oxide was 

used as a polymer at two concentrations (40% and 80%) and two molecular 

weights (300,000 and 4,000,000). Neusilin US2 and microcrystalline cellulose 

were added as tablet diluents. Thermal treatment at 80 °C was utilized. Using 

these factors, a full factorial experimental design was developed by Minitab 

software, resulting in a total of 16 formulations. All formulas were evaluated for 

their abuse deterrent characteristics. The results showed that the thermal treatment 

and the use of Neusilin as a diluent significantly improved the crush resistance of 

the tablets. The molecular weight of the polyethylene oxide affects the 

disintegration time significantly, with higher molecular weights leading to slower 

disintegration. Furthermore, increasing the concentration and molecular weight of 

polyethylene oxide significantly increased viscosity and the forces required for 

syringing and injection, which inhibit abuse by intravascular injection. However, 

it was observed that heat treatment caused a slight decrease in viscosity and 
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injection force. Finally, the similarity of the tablet PXRD patterns to the physical 

mixture patterns indicates CPM's stability during processing, with no evidence of 

changes in crystallinity or degradation.

In conclusion, this study has shown the feasibility of using polyethylene 

oxide at a different grade in the preparation of abuse-deterrent dosage forms. 

Furthermore, the utilization of diluents such as neusilin in the preparation of 

tablets introduces challenges in terms of crushing; this could help reduce drug 

abuse. 
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