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Abstract 

The crystallisation of ibuprofen under diffusion-limited conditions measured as a function of 

supersaturation, solvent and reactor scale is described in the main paper and in this 

supplementary material some additional information is provided. This comprises: 

• Details concerning the raw ATR UV/Vis spectra collected and the associated calibration 

used to determine the concentration of ibuprofen in 95% ethanol/water, ethyl acetate, and 

acetonitrile solvents as a function of temperature (section S1.1) 

• Details of the gravimetric calculations used for the determination of the solubility of 

ibuprofen in toluene solutions (section S1.2)  

• All the raw in-situ microscopy image data and its associated analysis which underpin the 

determination of face-specific growth rates as presented in the main paper (section S2).  
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S1. Data related to solubility determination in 95% ethanol/water, ethyl acetate, and 

acetonitrile solvents by ATR UV/Vis spectroscopy 

S1. 1 ATR UV/Vis method development 

The Beer-Lambert law states that the absorbance of a solution is directly proportional to the 

concentration of the absorbing species in the solution and the path length. Hence, ATR UV/Vis 

spectroscopy can be employed to determine the concentration of ibuprofen in a solution for a 

fixed path length. The calibration curve of ibuprofen was determined by measuring absorbance 

versus a range of concentrations using the specific absorbance peak of ibuprofen at 264 nm 

(Figure S1). 
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Figure S1 Spectra of ibuprofen in 95% ethanol/water (a), ethyl acetate (b) and acetonitrile (c) 

showing absorbance increase with increasing concentration of solutions and from these 

absorbances at 264 nm and known concentrations, calibration curves (d) were obtained. 
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Table S1 shows the regression fits obtained from the calibration curves from which the solubility 

of ibuprofen in these 3 solvents over the temperature range 15-35oC was determined. 

 

 

Figure S2 An example of spectra of ibuprofen in ethyl acetate at 15, 20, 25, 30 and 35°C 

showing absorbances increase with increasing temperature of saturated solutions and λmax does 

not shift with temperature  

 

Spectroscopic exanimation of the ibuprofen solutions in the UV region revealed a strong 

absorbance maximum at about 264 nm. The λmax was not found to shift even in different 

solvents and concentration nor even as a function of temperature.  

The ATR-UV/Vis spectroscopy calibration shows a linear correlation between UV/Vis 

absorbance intensity and the solute concentration for different concentrations of ibuprofen in 
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solvents. For a constant solution concentration, absorbance was found to be quite constant as a 

function of a temperature, as shown in Figure S2.  

S1.2 Data related to solubility determination toluene solvents by gravimetric 

methods 

Table S2 provides the raw gravimetric data together with the associated determination of the 

solubility of ibuprofen in toluene solutions over the temperature range from 15-35°C was 

determined. 

Table S2 Solubility of ibuprofen in toluene solutions over the temperature range from 15-35°C 

T(°C) 15 20 25 30 35 

Sample 1 0.367 0.46 0.588 0.75 0.913 

Sample 2 0.366 0.46 0.591 0.753 0.974 

Sample 3 0.588 0.936 

C(g/g) 0.367 0.46 0.589 0.7515 0.941 

STDEV 0.00173 0.00212 0.03080 
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S2. Crystal growth rate measurement in the 0.5ml cuvette cell and the 15ml 

jacketed vessel 

The data presented comprises plots of growth rate versus time for the {011} and {001} faces for 

all the crystals measured together with a representative image set for one of these crystals. 

S2.1 Data from the 0.5ml cuvette cell 

S2.1.1 95% Ethanol/Water Solutions 

σ = 1.15 
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σ = 0.89 
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σ = 0.66 

 

        
S2.1.2 Ethyl Acetate Solutions 

σ = 1.12 
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 σ = 1.06 
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 σ = 0.85 
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σ = 0.69 
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S2.1.3 Acetonitrile Solutions 
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σ = 1.03 
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σ = 0.79 

 

      
 

S2.1.4 Toluene Solutions 

σ = 0.86 

 

   

y = 49.8x + 326.4

y = 48x + 329.8

y = 48.7x + 329.2

y = 60.5x + 282.76

y = 50.3x + 220.81

0

200

400

600

800

1000

0 2 4 6 8 10 12

D
is

ta
n

ce
 f

ro
m

 c
en

te
r 

to
 f

ac
e 

(μ
m

)

Time (mins)

The {011} face at σ = 0.79

y = 4.8x + 18.2

y = 3.4x + 40.3

y = 3.3x + 37.2
y = 3.2x + 39.3

y = 3.7x + 24.381

y = 2.9x + 16.19

0

20

40

60

80

0 2 4 6 8 10 12

D
is

ta
n

ce
 f

ro
m

 c
en

te
r 

to
 f

ac
e 

(μ
m

)

Time (mins)

The {001} face at σ = 0.79

y = 38.9x + 351.8

y = 37.4x + 354.7

y = 38.5x + 354.0

y = 29.2x + 581.4

y = 29.7x + 211.3

y = 32.6x + 1041.6

0

200

400

600

800

1000

1200

1400

0 5 10 15 20

D
is

ta
nc

e 
fr

om
 c

en
te

r 
to

 f
ac

e 
(μ

m
)

Time (mins)

The {011} face at σ = 0.86 

y = 3.3x + 37.0

y = 3.0x + 35.1

y = 3.1x + 35.8

y = 2.0x + 15.2

y = 3.1x + 79.4

y = 3.4x + 74.1

0

20

40

60

80

100

120

0 5 10 15 20

D
is

ta
nc

e 
fr

om
 c

en
te

r 
to

 f
ac

e 
(μ

m
)

Time (mins)

The {001} face at σ = 0.86



 

15 
 

 σ = 0.78 
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S2.2 Data from the 15ml jacketed vessel 

S2.2.1 95% Ethanol /Water Solutions 
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The {001} face at σ = 1.15
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The {011} face at σ = 0.97
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The {001} face at σ = 0.97
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 σ = 0.89 

 

      
 

σ = 0.66 
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The {011} face at σ = 0.89  
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The {001} face at σ = 0.89
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The {011} face at σ = 0.66
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The {001} face at σ = 0.66
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S2.2.2 Ethyl Acetate Solutions 
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The {011} face at σ = 1.22 
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The {001} face at σ = 1.22
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The {011} face at σ = 1.06 
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The {001} face at σ = 1.06  
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 σ = 0.97 

 

       

 

 

σ = 0.85 
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The {011} face at σ = 0.97
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The {001} face at σ = 0.97
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The {011} face at σ = 0.85
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The {001} face at σ = 0.85
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σ = 0.76 

 

       
 

σ = 0.69 
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The {011} face at σ = 0.76
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The {001} face at σ = 0.76 
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The {011} face at σ = 0.69
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The {001} face at σ = 0.69



 

21 
 

σ = 0.54 

 

     

 

S2.2.3 Acetonitrile Solutions 
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The {011} face at σ = 0.54
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The {001} face at σ = 0.54
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The {011} face at σ = 1.31
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The {001} face at σ = 1.31
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σ = 1.12 

 

     

 

σ = 1.03 
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The {011} at σ = 1.12 
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The {001} face at σ = 1.12 
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The {011} face at σ = 1.03
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The {001} face at σ = 1.03
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σ = 0.93 

 

   
  

σ = 0.75 
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The {011} face at σ = 0.93
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The {001} face at σ = 0.93
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The {011} face at σ = 0.75
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The {011} face at σ = 0.75
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S2.2.4 Toluene Solutions 
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The {011} face at σ = 1.17 
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The {001} face at σ = 1.17
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The {011} face at σ = 0.86 
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The {001} face at σ = 0.86 
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σ = 0.78 
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The {011} face at σ = 0.78

y = 3.1x + 46.1

y = 2.9x + 46.6

y = 2.9x + 20.3

y = 2.2x + 35.4

0

20

40

60

80

100

120

0 5 10 15 20

D
is

ta
nc

e 
fr

om
 c

en
te

r 
to

 f
ac

e 
(µ

m
)

Time (mins)

The {001} face at σ = 0.78
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The {011} face at σ = 0.7 
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The {001} face at σ = 0.7
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