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Motivation

The biodegradable polyester poly(lactide-co-glycolide) (PLGA) has known copolymers of both materials. Synthesis of copolymers is
been intensively investigated regarding biomedical applications carried out via LCROP and subsequent ROP of L-lactide and
due to its high biocompatibility.l'-21 Another promising group of glycolide via organic catalysts. [14~>6] Structural variations in the
biocompatible polymers are poly(2-oxazoline)s (POx). A major copolymers properties enables the design of highly customizable
advantage of POx is the facile introduction of functional matrices for the efficient coating of PLGA nanoparticles, offering a
endgroups during the synthesis.?1 Here, we expand the field of versatile platform for tailored drug delivery systems.l”

\UETIGILTIAEI I | jving cationic ring-opening polymerization

Ml, Te=97 %

n N0
/ ACN < rt., 16 h
80 °C, 3h ? 2 Ml, Te=100 %
oT 2 g
m O)§N 2.5 eq. KOH
—/ (MeOH)
y

\ 9 r.t., 16 h
@:0 \ 5 eq.

(MeOH)

'
TBSO\/j\ ACN, zj(i°c, 3h . 16h

m N“°0 p N“ O i
MeOTf - \_/> / - N-BOC-PIp K2C03 M|5 TE= 100 %
ACN, PhCI 150 W, 150 W, 50W, Deprotectlon
150 W, 100 °C 100 °C, 100 °C, 50°C, : : : : |
20 min 1h 1,5 h 30 min 19 20

elution volume [ml]

J\ MeOTf _[_ ,,I N o 2.5 eq. KOH (MeOH)
@
0

Y T S Y
113.5 MeOH 3.0
| | | !

Mil; Te=95% =1. 8 36 34 32

MI, Te=82%

v Defined structures M truct
ICFOStTructure

MI,-PLGA

N
o
1

v Narrow molar mass distribution

Ring-opening polymerization LA:GL  LA:GL

theo. exp.

o 30:70  50:50 33
J\( Seq-DMAP>1_[_N 22 2 o078 75:25 75:25 42

o \ - - = =7525T, =48°C
AR N 6 80:20  80:20 46  — 5050 T =470

- = M, PLGA MI,-PLGA 90:10  85:15 43 | 50 | 100
= = M-PLGA temp. [°C]

v (. 120
PPN _I_N,\_]_b —[—n’\hn’\:\w Property Variation Modulated-10°c- 120 °C, 5 k/min

J\ 10
Jj\/’ OH MI1- M- MI2-  MI2-
T(H JH‘} PLGA,, PLGA,,; PLGA,, PLGA,;
Mn?
|v||5 -PLGA O : : ool kgmon 54 83 87 106

MiliQ

o
oo
1

—85:15T,=51°C
80:20 T, =50 °C

normalized Rev. Heat Flow (W/Q)

o
(o)}
1

elution volume [ml]
L | |
3
_,L_.L L L n

. DMSO _ = 107

. = * ‘e MI-PLGA
- » «MI,-PLGA (s
—e— MI,-PLGA,,
" » MI-PLGA,

L 106
MIL-PLGA g 10

—~——

-

40 60 80 100
time [d]

v POx improves solubilty Determined via: & 'H-NMR

= 107

diffussion coefficient

DOSY 300 MHz

55 50 45 40 35 30 25 20 1.5 ppm

[%] (conv.) [kg/mol] [kg/mol] . — MI, PLGA,, -H-7_-4J IPH-SJ —»1 J 1
MI1-PLGA 64 64 (100 %) 5.7 1.54 5.1 Lo 7d A\ | | e ) | —

MI2-PLGA 77 58 (97 %) 8.0 1.31 4.8 4\ v .
MI3-PLGA 57 51 (87 %) 64 1.30 4.3 . : PLGA block degrades in

MI4-PLGA 76 59 (98 %) 6.0 1.42 3.2 - ' water ¢ pH7.4
MI5-PLGA 61 45 (75 %) 240 1.35 18.7 7 == = « pPH5

20
Determined via: a: "TH-NMR, b: SEC ' elution volume [ml]

n P, PLGA? Mna  Ppb
\ 1

Nanopa rticles Double emulsion solvent evaporation method

o POX-PLGA v Facile macroinitiator

© E synthesis and variation

! ) @80;’39 « @<200nm

Polymers 8 % PVA in Loaded % ® ¢ . PDI<0.2
b

: olymeric NP :
Hydrophobic H,0 poly P « monomodal via organocatalyst
Therapeutics ¢ ¢ | P— _]‘ +0.25 % PVA

In DCM in H,0

| Ultrasonic v" Property variation due

’ ——

4
[8] .
Ultrasonic +25%pval ® ] solventevaporation v POx-PLGA coated to microstruture Enzyme Coating &

H

w/o  inH0  wio/w Nanoparticles v’ Water soluble & degradable

Emulsion Emulsion

catalysis Loading

[1] C.-H. Wang, G.-H. Hsiue, Biomacromolecules 2003, 4 (6), 1487-1490. [2] K. Zhang, X. Tang et al., J. Control. Release 2014, 183, 77-86. [3] R. Luxenhofer, R. Jordan et al., Macromol. Rapid. Commun. 2012, 12 (7), 926-936.
[4] K. Suganuma, T. Asakura et al., Polymers 2019, 11, 1-8. [5] M. Bialik, J. Proc et al., Int. J. Mol. Sci. 2022, 23, 13743. [6] C.Duval et al., /. Polym. Sci. Part A Polym. Chem. 2014, 52, 1130-1138.
[7]Al. Matos, C. Peres et al., Advanced Science. 2023, 10 (25), 1-22. [8]]. Duleba et al., Medical Research Journal 2019, 4, 174-177.




	Folie 1

