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SUPPLEMENTARY DATA: RESULTS AND DISCUSSION
S1. The Solid State Characterisation of Selected Batches of IBU
S1.1. Methods for Solid State Characterisation
S1.1.1. Thermal Analysis 
The crystalline samples of ibuprofen were analysed using a Q200 MDSC (TA Instruments, Leatherhead, UK) equipped with a refrigerated cooling system (RCS-90) and purged with inert dry nitrogen gas at a flow rate of 50 mL/min. Indium standard was used for temperature and melting enthalpy calibration and validation. The samples were crimped in a TA instruments standard aluminium pan and lid and heated from -70 to 91 °C, a temperature range which should include both the glass transition of amorphous IBU (Tg determined to be = -44.5 ± 0.4 oC at 5 oC/min heating rate) and the melting point of the crystalline IBU (Tm=74.52 ± 0.52 oC) using 10 °C/min heating rate. The data were acquired and analysed using Thermal Advantage and Universal Analysis software (version 4.4, TA Instruments, Leatherhead, UK), respectively. The crystallinity (%) of ibuprofen was calculated with respect to the measured heat of fusion of both the crystalline ibuprofen raw material samples and previously reported value, ΔHf =122.3 J/g and 125.1 ± 0.5 J/g (Dudognon et al., 2013), respectively.
S1.1.2. Powder X-ray Diffraction (PXRD)
Powder X-ray analysis was performed in reflection mode using a benchtop X-ray diffraction (XRD) instrument Rigaku MiniflexII (Rigaku, Tokyo, Japan) equipped with a Cu Kα X-ray source and Haskris cooling unit (Grove Village, IL, USA). The samples were front-loaded by gently pressing using a glass slide on a zero-background silicon sample holder. The PXRD patterns were recorded for a 2θ ranging from 3° to 40° with a step scan rate of 0.05° per second. 
S1.1.3. Thermogravimetric Analysis (TGA)
The residual solvent contents and weight loss of the samples were determined using thermogravimetric analysis (TGA) to characterise possible hydrate or solvate formation on crystallisation. The samples were heated at 10 °C/min from 25 °C to 200 °C using a Q50 thermogravimetric analyzer (TA instruments, Leatherhead, U.K.) purged with dry nitrogen gas at 100 mL/min. The data were acquired and the residual solvent was quantified using Thermal Advantage and TA Universal analysis 2000 software (TA Instruments, Leatherhead, U.K.), respectively, for the temperature range between 25 °C and 80 °C. 
S1.2. Results of Solid State Characterisation
The DSC analysis of IBU batches showed the presence of a melting endotherm at 74.33 ± 0.14 oC with ΔHf =128.09 ± 3.06 J/g and an absence of the glass transition temperature (which would appear at approx. -44.5 oC) of IBU. The melting temperature and enthalpy were comparable with the reported melting temperature of the stable crystalline form of racemic IBU, 75.85 oC and 125.1 ± 0.5 J/g, respectively (Dudognon et al., 2008). The average percent crystallinity of IBU batches was 103.06 ± 2.44 %, based on the reported ΔHf for the stable crystalline form (supplementary data table S1-1). The PXRD analysis also showed Bragg diffraction peaks without a diffuse diffraction pattern which matches with the stable polymorphic form of racemic IBU (CSD identifier: IBPRAC, P 21/C) (data not shown). The TGA analysis showed that the residual solvent content was less than 5 % (w/w) and the samples were devoid of solvate or hydrate forms (data not shown). 
To evaluate blend uniformity, the composition (% w/w) of MCC in binary systems with IBU were determined by subtraction, by first determining the % w/w of IBU in mixed samples, based on the crystallinity of IBU, by DSC analysis of the physical mixtures. The average percent error between the experimental and the actual MCC compositions was 2.9 ± 1.9 %, taking the average of all the compositions (supplementary data table S1-2). 
Table S1-1. Percent crystallinity and melting point of selected batches of IBU from DSC analysis
	Sample name
	Tm (oC)
	∆Hf (J/g)
	Crystallinity (%), calculated from

	
	
	
	∆Hf (raw material)
	∆Hf (literature value)

	LIT*
	75.85
	125.1
	102.26
	100.00

	n3
	74.39
	122.3
	100.00
	97.79

	p3
	74.39
	131.7
	107.69
	105.30

	p4
	74.28
	129.1
	105.56
	103.22

	p1
	74.38
	130.7
	106.87
	104.50

	n1
	74.47
	131.9
	107.85
	105.46

	p2
	74.01
	127.6
	104.33
	102.02

	n2
	74.36
	129.0
	105.48
	103.14



Table S1-2. Percent composition of MCC determined by DSC and the melting point of IBU in the physical mixture from DSC analysis
	% Theoretical composition (MCC)
	∆Hf (J/g) of IBU (n=3)
	% Composition of crystalline IBU (n=3)
	Tm (oC) (n=3)
	% Composition of MCC (n=3)
	|% error| [(experimental-theoretical)/theoretical]

	
	Mean
	SD(σ)
	Mean
	SD(σ)
	mean
	SD(σ)
	mean
	SD(σ)
	

	100
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	100.0
	0.0
	0

	90
	10.7
	1.6
	8.7
	1.3
	70.3
	0.3
	91.3
	1.3
	1.47

	70
	38.6
	1.6
	31.1
	1.3
	70.1
	0.4
	68.9
	1.3
	1.62

	50
	60.3
	4.5
	48.7
	3.6
	70.6
	0.3
	51.3
	3.6
	2.63

	30
	87.5
	4.1
	70.7
	3.3
	70.9
	0.4
	29.3
	3.3
	2.30

	10
	110.6
	0.7
	89.3
	0.5
	71.0
	0.2
	10.7
	0.5
	6.59

	0
	123.8
	0.5
	100.0
	0.4
	71.2
	0.3
	0.0
	0.4
	NN



S2. “Dynamic” and “Static” Powder Flow Properties of Single Component Systems
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Figure S2-1. Multiple scatter and regression coefficient for correlation between “static” powder flow properties, shear cell analysis, (a) FF and (b) cohesion, and “dynamic” flow properties (BFE, SE, CBD, SI and FRI) of IBU


Table S2-1. ANOVA table for MLR models (MLR-1a) to predict cohesion (kPa) and FF from selected “dynamic” flow parameters, SE, CBD, FRI and BFE for 6 batches of IBU
	Summary Model
	p value
	B-coefficients
	p value
	B-coefficients

	
	Cohesion (Multiple Correlation= 1.00) 
	FF (Multiple Correlation= 1.00)

	
	0.04
	 
	0.13
	 

	Variables

	Intercept
	0.07
	-1.54
	0.08
	17.53

	BFE, mJ
	0.12
	-0.01
	0.11
	0.11

	FRI
	0.25
	-0.58
	0.24
	7.80

	SE, mJ/g
	0.03
	0.48
	0.09
	-2.30

	CBD, g/ml
	0.12
	4.93
	0.11
	-70.51


Table S2-2. ANOVA table for MLR models (MLR-1b) to predict cohesion (kPa) and FF from selected “dynamic” flow parameters, SE, CBD, FRI, SI and BFE for 8 batches of IBU
	Summary Model
	p value
	B-coefficients
	p value
	B-coefficients

	
	Cohesion (Multiple Correlation=0.97) 
	FF (Multiple Correlation=0.95)

	
	0.15
	 
	0.24
	 

	Variables

	Intercept
	0.23
	-2.25
	0.10
	17.67

	BFE, mJ
	0.56
	-0.01
	0.31
	0.04

	SI
	0.41
	-1.61
	0.70
	-3.09

	FRI
	0.63
	0.99
	0.86
	1.53

	SE, mJ/g
	0.08
	0.46
	0.16
	-1.43

	CBD, g/ml
	0.23
	6.13
	0.23
	-28.01





Small-scale powder flow characterisation techniques are a pivotal part of drug product development and manufacturing of oral solid dosage forms in order to forecast erratic powder flow properties during processing. Powders may undergo segregation, attrition and also agglomeration during processing which may lead to poor tablet or capsule weight uniformity (Osorio and Muzzio, 2013). Osorio and Muzzio showed that filled capsule weight variability decreases with decreasing cohesion and compressibility or increasing tapped density, bulk density, FF and BFE (Osorio and Muzzio, 2013). 
The multivariate analysis on various batches of IBU (table 1) showed that FF (the ratio of Major Principal Stress (MPS) and Unconfined Yield Strength (UYS)) increases with a decrease in cohesion, as evidently shown on correlation loading from the PCA analysis (Fig. 1a). The higher t-value from MLR models between dynamic and static shear cell analysis also showed that the SE and the CBD (Fig. 1b) were the most significant dynamic flow parameters, strongly correlating with both the cohesion and the FF of IBU batches. The very high correlation between SE and cohesion (R2 =0.96) (supplementary data Fig. S2-1a) suggested that SE measured in the unconsolidated state can be used to determine the cohesive properties of powders in the consolidated state. However, FF was poorly correlated with dynamic flow parameters, but demonstrated relatively strong correlation with FRI (R2 = 0.63) and SE (R2 = 0.48) (supplementary data Fig. S2-1b). 
MLR models for cohesion and FF (MLR-1a) with a slope above 0.99 (R2 ≥ 0.99) and a very low intercept (offset ca. 0) were developed from dynamic flow parameters such as SE, CBD, FRI and BFE (Fig. 1c and 1d).  The ANOVA analysis for all variables and the MLR-1a model (Fig. 1c and 1d) is provided in supplementary data table S2-1 where the overall quality of the MLR model for cohesion was relatively high (cohesion, p>0.05 and FF, p<0.05). The cohesion and FF flow parameters of separate validation batches were also predicted with MLR-1a. The prediction of FF from dynamic flow parameters was very poor for validation batches. This flow parameter was difficult to predict from flow characterisation at the unconsolidated state, whereas cohesion was reasonably predicted from dynamic powder flow testing. Thus, FF may be a unique flow characteristic of powders in the consolidated state, and reflects a confined or high stress environment during processing. This finding points to the systematic selection of flow characterisation, by avoiding overlapping powder flow parameters or indices, as a static flow parameter (i.e. cohesion) may be predicted from parameters determined from dynamic flow testing. Increasing the number of batches of IBU (from 6 to 8) and adding one more dynamic flow parameter (SI) to the MLR model (MLR-1b) (Fig. 2 slightly decreased the quality of the model for FF and cohesion from dynamic powder properties (Fig. 2). The ANOVA analysis showed a decrease in multiple correlations and an increase in the p-value (cohesion, p = 0.15 and FF, p = 0.24) due to the higher number of batches in the MLR models (MLR-1b from SE, CBD, FRI, SI, BFE and MLR-1c (not shown) from SE, CBD, FRI, BFE) (table 3) (supplementary data table S2-2 for ANOVA table of both MLR models). However, the prediction values of cohesion and FF by the MLR-1b model for validation batches were improved compared to MLR-1a, even if ANOVA analysis showed a relatively superior quality of the MLR-1a model. Increasing the number of batches to develop MLR models clearly improved the prediction of cohesion and FF. However, including an additional dynamic flow variable, stability index (SI), did not improve the predictive ability of the MLR models (table 3).
Poor powder stability, as measured by the stability index (SI), can be associated with alteration of the complex particulate level physical properties of the powders due to attrition or/and agglomeration during the lifecycle of the API, from raw material manufacturing to drug product development. Pharmaceutical excipients and polymers are often ductile or less brittle in nature (Khomane and Bansal, 2013). They require a mechanical stress beyond the yield strength to undergo plastic deformation followed by brittle fracture. 


Table 3
The prediction of cohesion (kPa) and FF from dynamic powder flow parameters using three models
	MLR Modela, b
	Batches
	Cohesion (kPa)
	FF

	
	
	Predicted
	Reference
	Predicted
	Reference

	MLR-1a (SE, CBD, FRI, BFE)a (6)b
	n6
	2.03
	0.88
	3.95
	5.68

	
	p7
	1.06
	0.45
	-1.54
	9.66

	MLR-1b (SE, CBD, FRI, SI, BFE)a (8)b
	n6
	1.50
	0.88
	4.43
	5.68

	
	p7
	1.09
	0.45
	3.88
	9.66

	MLR-1c (SE, CBD, FRI, BFE)a (8)b  (not shown)
	n6
	1.93
	0.88
	3.60
	5.68

	
	p7
	1.03
	0.45
	4.00
	9.66


a,b variables and the number of batches used for MLR models, respectively.
Excipients like MCC predominantly exhibit plastic deformation, requiring a relatively low yield strength (mean yield strength ca. 15.35 MPa from out-of-die Heckel analysis) to exhibit plastic deformation (Khomane and Bansal, 2013). These excipients are less liable to attrition regardless of grades and differences in physical properties; thus they exhibit less flow stability problems (0.95≤ SI ≤1.00) (Dumarey et al., 2011). However, APIs can be brittle, elastic or ductile where brittle materials are prone to attrition followed by agglomeration during processing or powder flow characterisation (Patel et al., 2010). IBU is an elastically deforming material with a relatively high Young’s modulus (ca. 1.24 GPa) compared with other drugs, like PCM (ca. 0.86 GPa) (Patel et al., 2010). Hence, materials such as IBU can be less prone to attrition during processing and may show superior powder flow stability with a SI value of around unity, which is considered an ideal property of powders with stable flow properties. The SI of 83 % of the IBU batches was less than 1 and overall IBU batches have good powder flow stability with SI = 0.92 ± 0.09. However, the SI of needle shaped crystals of IBU (“n” in figures 2 and 3) were particle size dependent with very poor powder flow stability, SI = 0.84±0.05 for d50 of 6±0.07 µm and SI = 0.56±0.01 for d50 of 18.7±0.71 µm. This can be attributed to the high tendency to attrition for needle shape crystals with larger particle size. There are quite disparate reports in the literature of the brittle-ductile transition particle size of IBU, with values of both 854 µm (Rowe and Roberts, 1995) and 125–355 µm (Larsson and Kristensen, 2000) being reported. Shariare et al. showed that milling of IBU can be affected by both particle size distribution and morphology. It was also suggested that needle shape crystals were more prone to attrition (Shariare et al., 2012). The impact and the importance of the type of external stress, either attrition or compressive (impact) force, on powder properties can be critical to understanding variable or unpredicted powder flow properties during manufacturing.



S3. Static Powder Flow Properties and Particle Size Distribution Descriptors, Surface Energy and Surface Chemistry
S3.1. Static Powder Flow Properties and Particle Size Distribution Descriptors
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Figure S3-1. Multiple scatter and regression coefficient for correlation between “static” powder flow properties from shear cell analysis, (a) FF and (b) cohesion, and particle size distribution descriptors (d50, D [3,2], D [4,3], SSA, d90-d10 and Span) of IBU



Table S3-1. ANOVA table for MLR models (MLR-2a) to predict cohesion (kPa) and FF from d50, SSA and uniformity for 6 batches of IBU
	Summary Model
	p value
	B-coefficients
	p value
	B-coefficients

	
	Cohesion (Multiple Correlation= 0.98)
	FF (Multiple Correlation= 0.82)

	
	0.05
	 
	0.44
	 

	Variables

	Intercept
	0.108
	-2.169
	0.184
	17.082

	d50 (µm)
	0.117
	0.014
	0.847
	-0.013

	SSA (m2/g)
	0.027
	2.795
	0.262
	-8.008

	Uniformity
	0.210
	0.663
	1.286
	0.374


S3.2. Surface Energy and Surface Chemistry
S3.2.1. Methods for Surface Energy and Molecular Modeling for Surface Chemistry Analysis
A sessile drop analysis was performed on the surface of IBU compacts which were prepared using a Natoli NP-RD10 laboratory and manual tablet press (USA) employing 80 MPa compaction pressure. An in-house and custom designed sessile drop analysis method was used to measure the contact angles for selected batches of IBU (n=3). The image of the advancing contact angles of double distilled water, diiodomethane and ethylene glycol were captured at ambient conditions. The contact angles were calculated by fitting the Young-Laplace equation to the contact angle image using Image J 1.45s software (National Institute of Health, USA) with drop shape analysis plugin (Stalder et al., 2006; Stalder et al., 2010). The dispersive surface energy was calculated using Owns-Wendt and Oss-Chaudhury-Good methods (Żenkiewicz, 2007). Inverse gas chromatography (iGC) (Surface Measurement Systems, London, UK) (Buckton and Gill, 2007; Newell et al., 2001) was also used for surface energy analysis of selected batches of IBU with different morphologies and particle size. Alkane probes with a known dispersive surface free energy were used. The method for surface free energy measurements has been previously described (Tewes et al., 2011).
Molecular modeling was performed using Materials Studio 4.0 (BIOVIA, USA) software to predict solvent dependent morphology and the surface chemistry of IBU where faces with the slowest growth rate are the morphological important faces with the lowest attachment energies. The detail of the molecular dynamics and modeling methods employed are described in the literature (Kumar and Shastri, 2013; Schmidt and Ulrich, 2012).
S3.2.2. Results for Surface Energy and Surface Chemistry
The surface chemistry and the dispersive surface energy values of IBU batches were comparable regardless of the polarity of the solvent used during crystallisation (supplementary data table S3-2.). Molecular modeling was used to generate solvent modified crystal morphology and surface chemistry of crystal facets (Kumar and Shastri, 2013). The modified morphologies of IBU crystals generated from hexane and ethanol-water showed solvent dependent distinct crystal morphologies which conformed with the experimental morphology (supplementary data fig. S3-2).  The most dominant crystal facet was (11-1) for batches generated from a saturated solution of IBU in hexane and ethanol-water, which was ca. 76 % and ca. 54 % of the total facets area, respectively (supplementary data table S3-2). 
[image: ]
Figure S3-2. Predicted morphology and SEM images of IBU prepared by cooling crystallisation from (a) and (b) Ethanol/Water, (c) and (d) Hexane, respectively, and the surface chemistry of the first layer of morphologically important crystal facets with Miller indices (e) (111) and (f) (11-1)
IBU batches generated from ethanol-water also showed a second most abundant crystal facet with a Miller index (111) which was ca. 33 % of the total facets area. The surface of both (111) and (11-1) Miller indices consist of both polar and non-polar functional groups and moieties. The polar components of the surface chemistry of both crystal facets with (111) and (11-1) Miller indices were contributed by the carboxylic group of IBU (both carbonyl and hydroxyl group), indicating that the disparity in surface chemistry is insignificant between IBU batches with needle (IBU crystallised from hexane) and polyhedral crystal morphology (IBU crystallised from ethanol-water) (supplementary data fig. S3-2e and f). The iGC and sessile drop analysis for selected batches of IBU confirmed very small differences in the dispersive surface energies depending on the crystal morphology (supplementary data table S3-3.). Thus, the insignificant difference in the surface energy and surface chemistry of IBU batches confirm that the CMPs of these batches are more likely to be related to particle physical properties, such as particle size distribution, rather than surface properties.  
Table S3-2. The crystal facet area and modified attachment energies (Eatt) predicted by Materials Studio software program for IBU prepared by cooling crystallisation from saturated solution of IBU in Ethanol/Water (p2) and Hexane (n1)
	hkl
	Ethanol-Water (p2)
	Hexane (n1)

	
	Eatt (Total) (kcal/mol)
	Facet area (%)
	Eatt (Total)
(kcal/mol)
	Facet area (%)

	{1 0 0}
	-42.78
	8.7933
	-173.93
	7.983

	{1 1 -1}
	-27.48
	54.411
	-69.58
	76.141

	{1 1 1}
	-32.44
	32.752
	-151.46
	12.232

	{0 0 2}
	-41.22
	4.03
	-159.9
	3.63


Table S3-3. The dispersive surface energy determined by iGC and sessile drop analysis for selected batches of IBU with different morphologies and particle size
	Solvent (v/v)
	Morphology
	Dispersive Surface Energy (mJ/m2)

	
	
	Sessile Drop analysis
	iGC

	Hexane-water (9:1)
	Needle
	47.40 ± 0.20
	34.58 ± 0.10

	Ethanol-water (1:1)
	Polyhedral
	47.05 ± 0.16
	36.21 ± 0.39

	Hexane
	Needle
	46.78 ± 0.20
	34.39 ± 0.18

	Ethanol-water (1.2:1)
	Polyhedral
	46.54 ± 0.17
	36.58 ± 0.03


*literature values of dispersive surface energy of MCC is 47.7*  (Vehovec et al., 2012)


S4. Powder flow properties parameter and critical material properties for binary mixtures
Table S4-1. The slope and intercepts of three phases of powder flow properties, cohesion, for binary mixture of IBU and MCC
	Batches (IBU-MCC)
	d50 (µm) of IBU
	Slope
	Intercept
	Slope
	Intercept
	Slope
	Intercept

	
	
	Phase 1 
	Phase 2
	Phase 3

	n5
	6.60 ± 0.13
	-0.87
	2.50
	-3.69
	3.30
	1.63
	-1.25

	n3
	23.86 ± 0.45
	-0.64
	1.06
	-0.77
	0.98
	0.50
	-0.12

	n4
	44.45 ± 1.71 
	1.93
	0.36
	-0.26
	0.51
	1.06
	-0.69


[image: C:\Users\zelalem\Desktop\Manuscript MRA\Figures\FF Coh wall friction IBU and MCC\Final Figures IBU binary systems\Supplementary IBU-BN-B02 (n4).tif]
Figure S4-1. Composition dependent powder flow properties, FF and cohesion, of the binary mixture of IBU and MCC for one of batch of IBU with d50 about 44.45 ± 1.71 µm (n4)
[image: C:\Users\zelalem\Desktop\Manuscript MRA\Figures\FF Coh wall friction IBU and MCC\Final Figures IBU binary systems\Fig. Flow IBU and MgSt.tif]
Figure S4-2. The effect of magnesium stearate on the (a) FF, (b) cohesion and (c) WFA of IBU 
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Figure S4-3. Multiple scatter and regression coefficient for correlation “static” powder flow parameters (a) FF, (b) cohesion, (c) WFA (o) and (d) WFA (O) (o) with particle size distribution descriptors (d50, D [3,2], D [4,3], SSA, d90-d10 and Span) of IBU and MCC binary mixtures

1

Table S4-2. ANOVA table for MLR models for binary mixture of ibuprofen and MCC for predicting static powder flow parameters, WFA(O) (o), WFA (o), cohesion (kPa) and FF from particle size distribution data (d50 (µm), D [3,2] (µm), D [4,3] (µm) and SSA (m2/g)).
	Summary Model
	p value
	B-coefficients
	p value
	B-coefficients
	p value
	B-coefficients
	p value
	B-coefficients

	
	Cohesion (Multiple Correlation= 0.99)
	FF (Multiple Correlation= 0.86)
	WFA (Multiple Correlation= 0.99)
	WFA(O) (Multiple Correlation= 0.99)

	
	9.07E-08
	
	0.005
	
	8.2E-09
	
	4.83E-08
	

	Variables

	Intercept
	0.002
	-1.490
	0.080
	16.189
	0.431
	2.050
	0.047
	7.276

	d50 (µm)
	0.061
	-0.009
	0.167
	0.141
	0.031
	0.072
	0.549
	-0.023

	D [3,2] (µm)
	0.795
	-0.001
	0.321
	0.085
	0.445
	0.020
	0.087
	-0.060

	D [4,3] (µm)
	0.003
	0.019
	0.190
	-0.156
	0.068
	-0.068
	0.655
	0.020

	SSA (m2/g)
	0.000
	2.728
	0.111
	-10.366
	0.000
	15.738
	0.000
	14.520






S5. Compactability of IBU Powders and Tensile Strength of Tablet 
[image: C:\Users\zelalem\Desktop\Manuscript MRA\Figures\FF Coh wall friction IBU and MCC\Final Figures IBU binary systems\Fig. compiled Heckel plot and Py with d50.tif]
Figure S5-1. (a) zero pressure or “out-of-die” Heckle plot for ibuprofen with diverse morphology and particle size (average of n=3) (R2=0.9858 (p1), 0.9977 (p2), 0.9984 (p3), 0.9755 (p4), 0.9902 (n1), 0.9890 (n2)) and (b) the effect of particle size on Py 
[image: C:\Users\zelalem\Desktop\Manuscript MRA\Figures\FF Coh wall friction IBU and MCC\Final Figures IBU binary systems\Graph9.tif]
Figure S5-2. (a) pressure dependent tensile strength of IBU tablets and (b) Fej (N) required to remove the tablet from die cavity at compaction pressures, 20 to 100 MPa 




Table S5-1. ANOVA table for MLR models for tensile strength of IBU tablets from Py (MPa), d50 (µm), SSA (m2/g) and applied compaction pressure (MPa).
	Summary Model
	p value
	B-coefficients

	
	Multiple Correlation (cal)= 0.94 (cal), 0.91 (val)

	
	3.3E-09
	 

	Variables

	Intercept
	0.0535
	-0.6362

	Py (MPa)
	0.0418
	0.0073

	d50 (µm)
	0.2301
	-0.0022

	SSA (m2/g)
	0.0001
	0.5592

	Pressure (MPa)
	0.0000
	0.0098
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