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Dissolution method development and validation:
As this study represents the design of drug delivery system for felodipine through the buccal mucosa and because the product is currently in the early stages of development, the following validation procedures were used to optimize the in vitro release study:
1)	Filter medium suitability:
 Filtration using the filter unit (0.45 um pore size) was compared with centrifugation using (4500 rpm for 10 min) to investigate the suitability of the filter units used in this study.  The filtered and centrifuged samples withdrawn during the same time interval of peak dissolution concentrations were used to exclude the probability of filter medium unsuitability. The results indicated that there is no significant difference in the concentration detected by UV-Vis spectrophotometry at 363 nm. These results validates the use of the filter unit used in this study and proved that there is no adsorption of the drug in the filter. Furthermore, during the course of the experiment the researcher adapted a method of not using the first volume withdrawn as recommended by the recommended references [1].

2)	Solubility and stability of the drug in the dissolution medium:
The saturated solubility of crystalline felodipine in the dissolution medium used in this study was determined in our previous work [2]. In this study, we stated that the experiment was done using non-sink condition. We use this approach as our previous work showed clearly that using surfactant with the dissolution medium (under sink condition) can greatly affect the release profile of poorly water soluble drug felodipine. Thus, we decided to use the non-sink condition because we believe that the release profile obtained is more reflecting the actual state compared to the use of surfactants to achieve sink conditions. On the other hand, the results obtained from this study under non-sink showed an improvement of the dissolution properties of the drug which is one of important key finding stated in this study.
 

3)	Choosing the medium and the volume: 
There is no standard method to perform the release profile for this kind of preparation in the pharmacopeia. The used parameters were adapted from the peer reviewed articles most suitable for serving the purpose of this study. As an example of this, we used buffer medium (phosphate buffer saline PBS) with pH of 6.8 to represent the buccal environment. There is also no specified volume for the dissolution medium stated in the pharmacopeia as well.

4)	Choosing an Apparatus:
Paddle over disc method was used to evaluate this kind of drug delivery system. In this method, a unidirectional drug release profile can be achieved to simulate the situation at the site of absorption.  
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Figure S1. Elemental analysis of drug loaded patches

[image: ]


[bookmark: _GoBack]Figure S2. PXRD patterns of excipients, placebo patches and HME-IM buccal patches with 10-30% (w/w) felodipine loadings. The dashed line boxes highlight the regions where changes in diffractions peaks associated with the drug and the polymers are observed. 
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Figure S3. The TASC results of the heating cycle of 10% w/w felodipine patches using a small sampling area (top panel) and a larger sampling area (bottom panel). It can be seen that there is no obvious difference in the error bars of the data collected from the two areas with different sizes indicating the high homogeneity of the samples with low drug loading. 
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Figure S4. Micro-CT analysis of placebo sample; A) an example of reconstructed binary image; B) selected Region of Interest (ROI) for analysis C) 3D object representing the different components according to their densities present in the selected ROI.  
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