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Step-by-step guide to using the Glass Solution Companion app 

The Glass Solution Companion app is a small software application made with the intention to 

assist the calculations for performing the drug-in-polymer solubility predictions associated 

with the Melting point depression method, Recrystallization method and the Melting and 

mixing method. The software, source code and Excel template (both empty and filled-in 

example) is available at: 

http://www.mn.uio.no/glass-solution-companion 

For more information on using the methods please refer to publications from Larsen et al. 

(2024, submitted – not yet available) and Meiland et al. (2022). 
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1 Installing the app 

The app can be installed using the Exe-file downloaded from the link on the website. If it has 

not been done before, installing with the Exe-file will also prompt the user to install Matlab 

Runtime. This is a necessary for the application to run. Alternatively, the user can run the source 

code directly Matlab is already installed on the computer. The app was originally coded in 

version R2022b, though it should be possible to also use other versions of Matlab. 

 

2 Filling-in the Excel template 

The Excel template called needs to be filled-in with experimental data consisting of both 

physical chemical information on the drug-polymer combination as well as DSC data. This 

template can be downloaded from the website.  

In general, green fields in the template need to be filled-in with data, while grey fields need to 

be left empty for calculations. It is not necessary to fill-out all the marked green fields for data 

points. If any green fields for data points are left empty, they will not be considered for the 

analysis. It is also possible to add more data points than the number of green fields. Simply 

continue filling-in data points below the marked green fields. These will still be included in the 

analysis. All calculations will be filled-in by the software in the grey fields, while outliers 

defined by the user during operation of the software will be marked as such under “outlier” 

next to the corresponding data points. Since the software will overwrite any information in the 

grey fields during operation, it is recommended to save a copy of the used template after a 

completed session of analysis with the software if the user wish to save the calculations. 

 

Information for each prediction method can be filled-in by clicking on their corresponding 

sheets in the bottom of Excel window. Not all sheets need to be filled-in to run the program. 

The corresponding excluded methods can then be skipped while operating the software for 

analysis. 
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2.1 Physical chemical parameters 

On the left side of each method sheet is a list of drug-

polymer specific information that needs to be filled-in. 

These are molecular weight of the drug and polymer, True 

density of the drug and polymer (commonly measured by 

helium pycnometry – for exploration this can be put as 1 

g/mL as a placeholder leading to an associated error in 

extrapolation), Melting enthalpy and Melting point 

measured on the pure drug. Specifically for the Melting 

and mixing method, the starting drug fraction of the 

supersaturated ASD or physical mixture used for 

equilibrium samples also needs to be indicated (here it is 

assumed that the same starting drug fraction was used for 

all samples – if different starting drug fractions were used, 

χ and equilibrium drug fraction can be calculated for each 

sample by filling-in and analysing multiple templates). 
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2.2 Melting and mixing method 

Results from melting physical mixtures of drug and polymer can be put into the green fields 

under “Results from melting physical mixtures”, including drug fraction of each sample as 

well as melting point and enthalpy of fusion from the DSC measurement. Here it is 

recommended to report the melting point as either the peak maximum of the endotherm in the 

thermogram or as the weighted average over the endotherm weighted from the difference in 

heat flow from the baseline. During analysis, the Flory-Huggins interaction parameter (χ/chi) 

will be calculated for each sample and reported on the right. It is the average of these χ-values 

that is used to generate the enthalpy of melting and mixing curve. Also, user-decided outliers, 

if any, will be marked on the right by the software application during operation. 
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Results from melting equilibrated ASDs can be put into the green fields under “Results from 

melting glass solutions”, including annealing temperature of each sample as well as melting 

point and enthalpy of fusion from the DSC measurement. Here it is recommended to report the 

melting point as either the peak maximum of the endotherm in the thermogram or as the 

weighted average over the endotherm weighted from the difference in heat flow from the 

baseline. During analysis, the equilibrium drug fraction as well as the χ will be calculated for 

each sample and reported on the right. It is the average of these χ-values that is used to generate 

the Flory-Huggins extrapolation curve, while the calculated equilibrium drug fractions are 

used as data points on the graphs. Alternatively, the calculated equilibrium drug fractions can 

be used for extrapolation with other solubility models. 
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2.3 Recrystallization method 

Recorded glass transitions from 

samples of known drug fractions 

can be put into green fields under 

“Results from glass transition of 

glass solutions”. In addition, the 

recorded glass transition of the 

pure drug and pure polymer can 

be put into the green fields under 

“Gordon-Taylor equation” and 

“Kwei equation”. When using 

the software, fittings to linear, 

Gordon-Taylor and Kwei will be 

done simultaneously, and the 

user can then select their 

preferred model to be used as a 

standard curve for calculating 

the equilibrium drug fractions in 

this method. The equation for the 

model used for this purpose will 

be marked next to the equation in 

the Excel template. 

Glass transitions recorded on 

equilibrated ASDs together with 

the annealing temperature 

(equilibrium temperature) can be 

put into the greens fields under 

“Results from glass transition of 

equilibrium glass solutions”. 

This data is then used to 

calculate the equilibrium drug fraction. 

Similar to the previous method, calculated drug fractions as well as the χ-values will be 

calculated for each sample and reported on the right during operation of the software. 
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2.4 Melting point depression method 

Melting point (Mp) results from melting physical mixtures of known drug fractions can be put 

into the green fields under “Results from melting physical mixtures”. It is recommended to 

report both the onset, midpoint (peak maximum) and offset of the melting endotherm, since all 

of these can be collected simultaneously from a single DSC experiment. The Flory-Huggins 

extrapolation can easily be prepared for the three methods simultaneously and the preferred 

interpretation of dissolution temperature can then be decided while operating the software. 

Which interpretation is selected, as well as the calculated χ-values for each sample will be 

reported on the right. 
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3 Operating the software application 

The software application can either be used by installing the exe-file or by running the app 

from the Matlab project folder if Matlab is installed. After opening the app, the filled-in 

template can be uploaded by pressing “Upload”. Please make sure that the filled-in template is 

not opened while uploading the file or performing the analysis. To proceed with analysis, select 

one of the three methods. If any data is missing from the spreadsheet, a pop-up warning will 

appear asking for the specific data needed. 

 

During analysis, the application will give suggestions for potential outliers by colouring 

individual data points in red on the left side. The user can evaluate the individual data points 

on the graphs displayed on the right side. If there is a wish to explore changes in the graphs 

when omitting certain data points, these data points can be deselected from the menu on the 

left. New graphs can then be generated on included data points by pressing “Re-analyze”. 

The analysis results can be saved by pressing “Save data”. This will save all calculations 

performed together with any marked outliers in the uploaded excel spreadsheet. It should be 

noted, that doing this will overwrite any previous calculations performed in the uploaded in 

spreadsheet. If the user wishes to save previous calculations, it is recommended to save a back-

up version of their spreadsheet. The excel spreadsheet needs to be closed for the data to be 

saved correctly. By opening the uploaded spreadsheet, the user will gain access to all 

calculations performed, including the calculated soluble drug fractions (xdrug) and χ-values, as 

well as the calculated solubility with 95 % confidence interval at 25 °C. This data can be used 

for alternative extrapolation models or to compare the results between methods.  
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The software will generate graphs for each method as they are analysed. These can be saved 

individually by pressing the button at the bottom-right side of the graph. For the Melting and 

mixing method, the graphs showing the enthalpy of melting and mixing vs. the drug fraction as 

well as the Flory-Huggins extrapolation on the resultant equilibrium drug fractions are 

generated. For the Recrystallization method, both the glass transition vs. drug fraction and the 

Flory-Huggins extrapolation are generated. While for the Melting point depression method only 

the Flory-Huggins extrapolation is generated. To perform analysis for a different methods, the 

user can navigate back to the starting menu by pressing the Main menu button in the lower left 

corner. 

 

For both the Recrystallization method and the Melting point depression method, some options 

must be considered. In the Recrystallization method, the user must decide on whether to model 

the glass transition – drug fraction relationship by fitting to a linear model, the Gordon-Taylor 

equation, or the Kwei equation. The R2 value for each of the fitting models are depicted in the 

menu on the left side, where the fitting model can also be chosen. Which fitting model was 

selected will be saved in the uploaded template when proceeding to the Melting point 

depression method. In the Melting point depression method, the user must decide on which 

interpretation of the melting point to use, including onset, midpoint and offset. This option 

determines which data set of melting points the application uses for the analysis. If all data sets 

are filled out, this will allow for quick evaluation of the difference and comparison to the other 

methods. If any full data sets are missing, the option to analysis those will be made unavailable. 

The software cannot analyse partial data-sets, therefore for any onset, midpoint or offset with 

included data points, a temperature needs to be filled out for each listed drug fraction in the 

spreadsheet. 
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Thank you for using this application. We would like to encourage you to share your results and 

experiences. The filled-in templates can be used to share your data, either attached to published 

papers as supplementary material or in data repositories. Sharing your measurements together 

with the calculations in this transparent manner would be useful for conducting comparisons 

between the methods.  

For any questions or feedback, please reach out to Professor Ingunn Tho at 

ingunn.tho@farmasi.uio.no.  
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