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This Supplementary Material provides an illustrative example of the JCOSMO .custom file employed
in this work to construct the o-profile of polyethylene glycol (PEG) with a target average molar mass,

following the methodology described in Section 3 of the main manuscript.
S1. Reference oligomer

The COSMO surface is generated from a PEG oligomer previously optimized and calculated at the
selected level of theory. The corresponding .cosmo file serves as the reference structure for the defining

terminal groups and the repeating unit.
S2. Determination of volume and surface parameters

The repeating unit volume and surface area were obtained from COSMO calculations of PEG
oligomers, all containing an odd number of repeating units. The repeating unit parameters are calculated
from the difference in total COSMO volume and surface area between the two largest consecutive

oligomers.
$3.JCOSMO .custom file example

The JCOSMO .custom file is a plain text file used to define weighted COSMO surface segments for
polymer o-profile construction, and it is presented in Figure S1. Each command specifies how information
from the reference oligomer is used during o-profile generation. The LOAD command specifies the
reference PEG oligomer .cosmo file from which the COSMO surface information is retrieved. The VOLUME
command defines the total molecular volume of the target polymer, expressed in A%, and is consistent with
the target average molar mass employed in the COSMO-SAC calculations. The ONLY_FOR command
identifies the atom indices of the reference oligomer whose COSMO surface segments are retained in the
o-profile construction. The ATOM_MULTIPLIER command assigns multiplicative weights to the COSMO
surface segments associated with each selected atom. Atoms belonging to the PEG terminal groups are
assigned to a unit multiplier, whereas atoms corresponding to the repeating unit are assigned to a

multiplier equal to the number of basic units Nj, as defined by Eq. (8) in the main manuscript:

MW, XMW,
b= MW,

Text fragments preceded by the symbol # are treated as comments and are ignored by JCOSMO during file
parsing. They are included solely to improve readability and to indicate the assignment of terminal groups

and repeating unit atoms within the file.
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Figure S1. Example of the JCOSMO .custom file used in this work for the construction of the PEG o-profile.

LOAD PEG_414
VOLUME 4051.58538 #Volume of the full polymer [A%]
ONLY_FOR 1232627282930 13144443154546 59606162 63 64 6566

ATOM_MULTIPLIER 11111111 NbNb NoNbNbNbNb 11111111
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