
Supporting information to the paper 

Small Angle Neutron Scattering Studies of Phospholipid - NSAID Adducts 

Mohan Babu Boggara and Ramanan Krishnamoorti* 

Department of Chemical and Biomolecular Engineering,  

University of Houston, Houston, Texas 77204.  

 

Optimization Method and Constraints: 

In order to perform fitting of the SFF model to the SANS data, multiobjective optimization 

program based on Genetic Algorithm called Non-dominated Sorting Genetic Algorithm (NSGA-

II) was used1,2 which was downloaded from Dr. Kalyanmoy Deb's website 

(http://www.iitk.ac.in/kangal/). The objective to be optimized was the reduced !2 defined as,  

 

where Ndata and f are the number of data points and the number of free parameters respectively, 

along with following constraints,  

 

The data at low-q region (q < 0.02 Å–1) is only sensitive to the exact values of vesicle radius and 

polydispersity while the data in the intermediate-q region (0.02 Å–1< q < 0.2 Å–1) is only 

sensitive to the bilayer structure.3 Thus the data was fitted in two regions separately and the 

physically meaningful values for vesicle radius Rav and the polydispersity p were extracted from 

low-q while that of dH and Nw were obtained from the intermediate-q region. The low-q data was 

fitted first for Rav and p, which were fixed at these values while doing the fitting at intermediate-

q.  



Scattering length density profiles from the SFF fitting: 
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Figure S1. The scattering length density profiles for DMPC and Ibuprofen – DMPC (0.31/1 mol/mol) system at 
each pH value studied. 



Modified Kratky-Porod plots for all pH values: 
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Figure S2. The modified Kratky-Porod (MKP) plots for the DMPC and ibuprofen – DMPC (0.31/1 mol/mol) 
samples at pH values of ~ 2, 3, 5, 6, 7 and 8. 

 



Table S1. Fitted Parameters from the SFF model. 

!H !C pH Ibuprofen –
 DMPC R (nm) p dC (nm) dH (nm) t (nm) AL (nm 2) Nw 

104 nm -2 
0 69.0±0.4 0.2 1.45±0.02 0.89±0.04 4.69±0.11 0.538±0.006 5.4±0.6 3.39±0.11 -3.72 

0(D54) 58.5±0.4 0.3 1.47±0.04 0.87±0.12 4.68±0.20 0.532±0.015 4.9±2.9 3.23±0.43 6.82 
0.06 56.7±1.5 0.3 1.49±0.01 0.69±0.03 4.37±0.07 0.536±0.003 1.8±0.4 2.52±0.13 -3.41 
0.19 55.0±0.4 0.2 1.47±0.01 0.59±0.02 4.12±0.07 0.564±0.005 0.4±0.4 2.06±0.14 -2.82 
0.31 51.6±0.4 0.2 1.45±0.01 0.54±0.01 3.98±0.04 0.594±0.006 0.0±0.1 1.90±0.04 -2.28 

0.33(D54) 58.3±8.4 0.2 1.50±0.02 0.55±0.01 4.12±0.06 0.577±0.008 0.0±0.1 1.89±0.05 6.26 

2 

0.62 52.0±0.3 0.2 1.44±0.02 0.49±0.01 3.86±0.06 0.653±0.009 0.0±0.2 1.91±0.08 -1.08 
0 61.5±0.3 0.2 1.40±0.02 0.81±0.03 4.42±0.09 0.560±0.007 4.6±0.4 3.23±0.08 -3.72 3 0.31 58.1±2.9 0.3 1.32±0.02 0.58±0.04 3.81±0.12 0.654±0.011 2.1±0.7 2.62±0.19 -2.28 
0 53.4±0.6 0.2 1.21±0.02 0.96±0.04 4.34±0.12 0.647±0.011 10.1±0.5 4.08±0.06 -3.72 5 0.31 54.7±1.3 0.3 1.37±0.02 0.53±0.03 3.79±0.09 0.631±0.007 0.5±0.5 2.08±0.17 -2.28 
0 53.0±1.1 0.3 1.25±0.02 0.90±0.03 4.30±0.09 0.628±0.008 8.3±0.5 3.85±0.06 -3.72 6 0.31 48.9±2.6 0.3 1.40±0.01 0.55±0.03 3.89±0.08 0.617±0.006 0.7±0.5 2.16±0.17 -2.28 
0 51.1±0.9 0.3 1.27±0.02 0.89±0.04 4.33±0.11 0.614±0.008 7.6±0.6 3.77±0.09 -3.72 7 0.31 55.6±3.4 0.3 1.42±0.02 0.54±0.02 3.91±0.06 0.608±0.006 0.3±0.3 1.99±0.12 -2.28 
0 51.9±1.0 0.3 1.31±0.02 0.86±0.04 4.34±0.11 0.599±0.007 6.6±0.6 3.61±0.10 -3.72 

0(D54) 58.2±0.9 0.3 1.42±0.03 0.98±0.08 4.80±0.13 0.552±0.014 7.5±1.8 3.72±0.23 6.82 
0.06 57.1±2.1 0.3 1.38±0.01 0.68±0.02 4.13±0.07 0.577±0.004 2.4±0.4 2.72±0.10 -3.41 
0.19 60.0±3.1 0.3 1.43±0.02 0.61±0.03 4.07±0.09 0.582±0.006 1.2±0.5 2.34±0.15 -2.82 
0.31 54.4±4.8 0.3 1.40±0.02 0.62±0.04 4.03±0.10 0.616±0.008 2.0±0.6 2.58±0.17 -2.28 

0.33(D54) 47.2±0.3 0.4 1.52±0.02 0.56±0.01 4.17±0.06 0.570±0.009 0.0±0.2 1.90±0.08 6.26 

8 

0.62 51.7±5.3 0.4 1.44±0.02 0.49±0.02 3.86±0.07 0.654±0.011 0.0±0.2 1.91±0.07 -1.08 
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