
 

 

 University of Groningen

Orodispersible films as pharmacy preparations
Visser, Johanna Carolina

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2017

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Visser, J. C. (2017). Orodispersible films as pharmacy preparations: Let’s get flexible. [Thesis fully internal
(DIV), University of Groningen]. Rijksuniversiteit Groningen.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 25-05-2023

https://research.rug.nl/en/publications/2c0fbc7a-59e6-440a-a731-4e1bba58039c


 

 

Chapter 1 
 

 

 

 

 

 

 

 

 

 

Introduction and outline of the thesis 

 

 

 

 

 

  



  



Chapter 1 
11 

Introduction 

 

Currently there is an increasing interest in the development of new oral dosage forms. One 

of such dosage forms is the orodispersible film (ODF): a thin, stamp-sized polymer film in 

which the active pharmaceutical ingredient (API) is contained. In 2012 the European 

Pharmacopoeia (Ph. Eur. 7.4th edition) defined for the first time two types of oral film 

formulations in the monograph “oromucosal preparations”, namely the mucoadhesive 

buccal films (MBF) and the ODF. This definition is also included in the current 9th edition (1). 

Below a definition of both oral film formulations is given to clarify the difference between 

them. 

The focus of this thesis is on the development of ODFs to be produced on small scale in a 

(hospital) pharmacy. Therefore the characteristics of ODFs are explained in more detail and a 

justification of this dosage form is given.  

 

Definition of the dosage form 

MBFs and ODFs are formulations intended for administration in the oral cavity (1). The Ph. 

Eur. 9th edition specifies that these formulations “consist of a film-forming polymer (most 

common are cellulose derivates such as hypromellose), which serves as carrier matrix for the 

API; in some cases an additional plasticizer is needed to ensure the film flexibility. Different 

excipients such as saliva stimulating agents, fillers, colours and flavours can be added” (1). 

The main characteristic of both formulations is the mucoadhesive property (2). Table 1 gives 

a short overview of these dosage forms. 

 

Table 1 
Overview of oromucosal film formulations. 

Mucoadhesive buccal films (MBFs) Orodispersible films (ODFs) 

Directly attached to the oral mucosa (2, 3) Commonly administered to the tongue and 
sometimes to the buccal surface, where they 
disintegrate within a few seconds (1) 

The API is mainly absorbed via the oral   
mucosa over a prolonged period of time (1) 
and partly swallowed 

The major amount of the API is released into 
the oral cavity and swallowed with the saliva 
 
Absorption through the oral mucosa may 
occur for a minor fraction of the drug (3, 4) 

Systemic action as well as local action of the 
API is applicable using MBFs (3, 4) 

Mainly systemic action 
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The Ph. Eur. 9th edition states that “in the manufacture of orodispersible films, measures are 

taken to ensure that they possess suitable mechanical strength to resist handling without 

being damaged” and “a suitable test is carried out to demonstrate the appropriate release of 

the active substance(s)” (1).  

All above mentioned specifications can be translated into the following characteristics: an 

ODF should be thin, flexible, and attach to the tong (or the buccal mucosa) within seconds 

after which a fast disintegration and release of the API will occur. For the sake of patient 

compliance an ODF should have an acceptable size and should possess an acceptable taste. 

The choice of the film forming agent and the excipients as well as the API will influence the 

characteristics of the ODF. The development of a good formulation is challenging and 

included in the research presented in this thesis.  

 

ODFs as pharmacy preparations 

The Ph. Eur (9th edition, monograph “pharmaceutical preparations”) defines pharmaceutical 

preparations as preparations which “generally consist active substances that may be 

combined with excipients, formulated into a dosage form suitable for the intended use” (5). 

The Ph. Eur. distinguishes between “extemporaneous preparations, i.e. pharmaceutical 

preparations individually prepared for a specific patient or patient group, supplied after 

preparation and stock preparations, i.e. pharmaceutical preparations prepared in advance 

and stored until a request for a supply is received” (5). ODFs prepared on a small scale in a 

(hospital) pharmacy fit the definition of extemporaneous preparations. Important 

preconditions, for choosing an extemporaneous preparation are a solid 

pharmacotherapeutic rationale and the requirement that the preparation is performed 

under circumstances that guarantee a good product quality (6 – 8). 

In literature as well as in this thesis the two terms with the same connotation, pharmacy 

preparations and pharmaceutical preparations, are used. 

 

ODFs are a promising dosage form intended for patient groups such as children and elderly 

(9, 10), patients with swallowing problems (disease related or problems with swallowing 

tablets and capsules) and patients who are fluid restricted. An important advantage of ODFs 

over other oral dosage forms is the dose flexibility. ODFs can easily be cut into several 
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pieces. Furthermore, administration of an ODF requires (almost) no intake of water and 

reduces the chocking risk due to the mucoadhesive properties of the dosage form. 

A limited number of industrially produced ODFs are already on the market e.g. containing 

zolmitriptan, risperdone and ondansetron (3, 11). However, most drugs used in pediatrics or 

elderly patients are not available yet in this dosage form. If commercially available products 

are unsuitable or unavailable, a pharmacy or pharmaceutical preparation can fulfill the 

patient’s individual need.  

 

Aim of this thesis 

The aim of this thesis is to design and to explore the use of different casting solutions which 

can be used as a starting point for the extemporaneous preparation of ODFs on small scale in 

a (hospital) pharmacy. The preparation of the ODF should be relatively easy and quick, 

reproducible and robust, with the use of non-expensive excipients, materials and 

equipment. 

Furthermore, different APIs are added to the casting solutions. 
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Outline of the thesis 

 

The feasibility of ODFs as pharmacy preparations is reviewed in chapter 2. A prescription 

assessment is described as well as the use of standardized and non-standardized pharmacy 

preparations in the Netherlands. Furthermore, the clinical possibilities for the application of 

ODFs in pediatrics is outlined. 

In chapters 3 and 4 the development of ODFs as extemporaneous preparations is described. 

In chapter 3 a casting solution suitable for the extemporaneous production of ODFs is 

developed. To the casting solution the water-soluble model APIs enalapril maleate and 

prednisolone disodium phosphate, and the poorly water-soluble model API diazepam were 

added in a dose commonly used for pediatric or elderly patients. Various film forming agents 

were tested, characteristics and pharmaceutical requirements of the casting solution and 

the films prepared thereof were determined. The results were compared with commercially 

available ODFs and evaluated. Finally, the influence of APIs on the physical characteristics of 

the film is determined.  

The quality by design approach is applied in chapter 4 for the optimization of the casting 

solution as presented in chapter 3, using the scientific expert system software Design-

Expert®. With this study more insight into the influence of the film forming agent 

hypromellose and the plasticizer glycerol on the mechanical properties and the 

disintegration time is given. Besides, the optimized formulation is presented. 

In chapter 5 the influence of enalapril as model API on the physical characteristics of the film 

as presented in chapter 3 is studied in more detail. This influence of enalapril is studied using 

the casting solution as optimized in chapter 4 and also using solutions containing either 

hypromellose or carbomer 974P as film forming agents. Furthermore, two methods are 

investigated to achieve a higher drug load. First, the drug load is increased by increasing the 

casting height. Second, a bilayered ODF is developed and optimized. For this last approach, 

the compatibility of different polymers used in the layers is tested to gain a better 

understanding of the possibilities to produce bilayered ODFs.  

So far the focus of this thesis is on the incorporation of low dose APIs into ODFs. In chapter 6 

the incorporation of dried plant extracts commonly used as Indonesian traditional herbal 

medicine (jamu) into ODFs is explored. This in a yet unexplored area in the ODF 

development.  
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During pharmaceutical development of oromucosal films (MBFs and ODFs) for small scale as 

well as for industrial production various problems are observed. In chapter 7 a review is 

presented which focuses on problem solving in the development of oromucosal films. 

Further, it addresses the problems regarding patient acceptance, safety of excipients, 

handling properties and biopharmaceutics. 

A summary, concluding remarks and perspectives are presented in chapter 8. Furthermore, 

a Dutch summary is given in chapter 9. 
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