
Procedure of Parametriza�on
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2. Op�miza�on by Hill Climbing Random Search & Hill Climbing: Search the 

parameter space for parameter sets with 

promising steady state proper�es, by probing 

with gradient-free methods and an ad-hoc 

distance func�on (measure between target 

and predicted fields).

Classifica�on: Dis�nguish sets with 

substan�al predic�ve power from 

the pool of op�mized promising

sets. 

Interpola�on and projec�on: Systema�cally 

determine a set of parameters approxi-

ma�ng DPPC lipid systems, by accessing 

regions in parameter space with par�cular 

lipid proper�es.
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mesoscale field - segrega�on of copolymers and homopolymers

microscale field - spa�al block arrangement of copolymers 

monomer number densi�es

Defini�on of the fields: A system consists of a mixture of A-B diblock co- 

polymers and homopolymers C. With the assump�on of incompressibility 

one finds the following two order parameters

The model free energy: The Ohta-Kawasaki model1 features short- and

long-range contribu�ons to its free energy:

The short-range is of Ginzburg-Landau type

with

interfacial contribu�ons         local interac�on poten�al

poten�al wells                                              local coupling

The long-range connec�vity is captured by

                                                                                   with

Model parameters: The following table summarizes all presented 

parameters and the values these can take.

Evolu�on equa�ons: A system of coupled non-linear PDEs in the fields 

follows from the Cahn-Hilliard equa�on2 and is numerically solved with 

FiPy3.

Green's func�on
Note: Further long-range contri-
bu�ons have been omi�ed.

spa�al average: 
A-B monomers ra�o
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Molecular dynamics of even coarse-grained molecules only allows to 

simulate systems on the microscopic scale, due to the number of degrees of 

freedom accounted for in this descrip�on. A polymer model such as the 

Ohta-Kawasaki model however allows to capture the key microscopic and 

mesoscopic features of lipid systems over a wide range of length scales by 

an effec�ve phase-field descrip�on.
 

We present a possible procedure of parametriza�on of the Ohta-Kawasaki 

model by molecular data of a pure DPPC lipid system. We also present the 

steady state predic�ons of pa�erns and specific features resul�ng from the 

intra- and interaggregate interac�ons similarly observed in vivo and in silico, 

for the preliminary parametriza�on which approximates DPPC and two 

more examples of rela�vely opposing lipid proper�es.
 

The la�er examplifies the richness emerging from this procedure of 

parametriza�on, as well as its natural extension. By further three-

dimensional simula�ons an addi�onal classifica�on will be introduced: 

separa�ng topologies which are dissimilar in 3D but whose projec�ons in 2D 

are similar. Also is a modifica�on of the phase-field model necessary to 

sa�sfy limited lipid flip-flop rates.

Summary
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Results of parametriza�on
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            with target membrane thickness of 4 nm
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            observed systems: micelles, also inverted, 
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    obersved systems: micelles, liposomes, mul�-layered 

        bilayer systems, also nested

homogeneous
phase

A
p

p
ro

xi
m

at
e

d
 s

et

all pairs                                   :
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    with approximate target membrane thickness of 4 nm

    with target minimal inter-aggregate distance of 2 nm 
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