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As an alternative to oral solid dosage forms, ODT’s and films may be used 

to deliver drugs for local or systemic effects. This is especially valuable for 

individuals having difficulty swallowing solid dosage forms. It is estimated 

that as much as 28% of the population have difficulty in swallowing 

tablets. However, historically production of films have suffered from 

particle aggregation and non-uniformity due to large number of excipients 

used in their formulation including, soluble polymers, surfactants, flavors, 

sweeteners, plasticizers, preservatives and drugs. Therefore, there is a need 

for development of a more desirable process with minimal number  of 

excipients to provide a non-self-aggregating films to be used in practice.  

 

The purpose of this study is to develop an immediate-release stamp-size 

oral soluble film using water soluble polyethylene oxide, polyacrylic acid 

(Carbopol), hydroxypropyl methylcellulose and a water soluble drug. 

Oral films were prepared by casting method. The aqueous solutions of each 

component were thoroughly mixed with the help of a glass mortar and 

pestle then poured into the glass/plastic molds with defined depth and dried 

inside the hood for 14 hours. The resultant films were cut into stamp size 

(2.5 cm×1.75 cm) oral strips having final composition (w/w), 21.78% API 

(tramadol HCl), 4.95% carbopol, 49.5% PEO, 4.95% HPMC, 3.96% 

glycerol, 9.9% mannitol/sorbitol and 4.95% citric acid in the dry form 

(Table 1). The dissolution studies of prepared stamp size oral strips were 

carried out using modified UPS apparatus II (paddle with double mesh 

assembly) (Figure 1) at stirring speed of 25 rpm and 50 rpm in 500 ml 

simulated saliva (pH 6.8) at 37 ºC. The samples were withdrawn at 

predetermined time intervals and the percentage dissolved of the drug was 

determined using UV spectrophotometer at 271 nm. The rheological 

properties of the films such as tensile strengths, percent elongation, 

viscoelasticity, structural recovery were evaluated using a computerized 

Textural Analyzer (TA.XT2i).  

Figure 1. Modified UPS Apparatus II with double mesh assembly used 

for dissolution testing of oral-soluble films.  

%W/W in Dry Film 

Ingredient Formulation 1 Formulation 2 

Carbopol 4.95 4.95 

PEO N-80 49.5 49.5 

HPMC K4M 4.95 4.95 

Glycerol 3.96 3.96 

Mannitol 9.9 

Sorbitol 9.9 

Citric acid 4.95 4.95 

Tramadol HCl 21.78 21.78 

Table1. Composition of studied oral strips 

Formulation 1 Formulation 2 

Thickness (mm) 0.100 ± 0.014 0.087± 0.007  

Tensile strength (MPa) 5.62 ± 0.77 5.61 ± 0.56 

% Elongation at Max Force 5.97 ± 0.68 8.16 ± 0.78 

Elastic Modulus (MPa) 171.26 ± 24.68 162.18 ± 16.22 

Work of Failure (KJ/m2) 6.48 ± 1.29 9.11 ± 1.85 

Table 2. Mechanical properties of studied oral films (mean ± SD, n=6) 
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The resultant stamp-size oral films (Formulation 1) have an average weight of 0.08g and average 

thickness of 140 µm. On exposure to modified dissolution testing, the oral strips quickly hydrated 

and about 80% of the drug was released within 10 minutes at stirring speed of 25 and 50 rpm  

(Figures 3 and 5).  More consistent and slower release was apparent when only one side of the film 

was exposed to dissolution medium.  

Textural analysis of Formulation 1 and 2 (without tramadol-HCl) showed 

acceptable physical properties with tensile strength around 5.62 MPa, 

percent elongation of about 5.97% and 8.16% at break under studied 

condition (Table 2).  

Figure 3. Dissolution profile of Formulation 1 using 

modified dissolution apparatus II with double-mesh 

assembly. Drug release was occurring from both side 

of oral film. 

Figure 5. Comparison of dissolution rate of Formulation 1 from free film (when 2-sides and one 

side were exposed) (left panel); dissolution of drug from Formulation 1 and 2 when only one side 

of film was exposed (right panel). 

Figure 4. Illustration of 2-side and 1-side release 

design in dissolution testing 

A stamp-size oral-soluble film with non-self-aggregating characteristics 

was successfully developed with acceptable viscoelasticity, physical 

strength and release of ≥80% drug within 10 minutes.  

Figure 6. Textural Analyzer equipped with TA-96B grips (left) and 

typical load-time profile  (right). 

Figure 2. Oral film prepared by casting method. 
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