Y

pharmaceutics

Supplementary Materials: Polymer Nanomedicines
with Ph-Sensitive Release of Dexamethasone for the
Localized Treatment of Inflammation

Alena Libanska, Eva Randarova, Franck Lager, Gilles Renault, Daniel Scherman and

Tomas Etrych *
CH,4 CH, AIBN-TTc ?N (|3H3 <|:H3 S
CH, + CHZ:‘ voo CH3—?40H2-(|:—/—CH2-(|3+SJ-I—S—CH2—CH3 AIBN
DMA, t-BuOH n DMA
(i): (I:=O 72 h, 30 °C CHj C|)=O ?:O 3h, 80°C
TH I\IIH I\IJH lilH
?Hz (ICHz)s (|3Hz fCHz)s
(I:H-OH c|:=o (IDH-OH <|::
CHs I\IIH CHa TH
I\IIH rim
('IJ:O (|:=
7 7
CH3—(|:—CH3 CH3—<|3—CH3
CH,4 CH,3
1.Cy5.5
CcN CHs CHs7 CN cN CH; CHs1 CN 4
| | | | [ | [ [ 2. DEX-OPB
. CHy—C—1-CH,-C—/—CH,-C C—CH, CHy—C——-CHy-C—/—CH,-C C—CHy — — — °,
| | [ da] H,0 | | [ da] 1. MeOH
CHs c=0 C=0"CH, Th 100°C Hsy (|Z=O c|:=o CHs 12 h, 37°C
filH NH TH 'ilH 2. MeOH, CH,COOH
CH, (CH)s ?Hz (CH)s 2h,25°C
| |
CH-OH <|::o CH-OH C|2:O
CHs riu-a J:H3 l\llH
lilH NH,
C|)=O
o
cn-|3—<|£—c1-|3
CHs
c|N cle3 C|:H3 clH3 ?N
CH3—('|J~LCH2-(|3—/—CH2-C|:—I—CH2-C|:+(|)—CH;,
CHs <|:= cl::o <|:=o" CH3
NH NH NH
du s |
[ (| 2)s (|CH2)5 Derivate of dexamethasone
C|:H-OH c|=o c|=o DEX-OPB
CHs NH NH
| | CHs
I\llH N ﬁ ﬁ OH
o:<|: CHg—I-LCHr@»C—O—CHZ—C
(0] CHj
|
O (cHe
N N2
// OH cH,
—C—CH=C—-CH=CH Q
0

Fluorescent dye Cy5.5

Figure S1. Reaction scheme of the preparation of the polymer conjugate with the fluorescent dye

(Cy5.5) and derivate of dexamethasone (DEX-OPB).
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Figure S2. Disappearance of the UV/VIS signal of the TTc functional group of the polymer precursor
LC-TTc (black) and the polymer precursor LC after reaction with AIBN (red).
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Figure S3. In vivo fluorescence data from the healthy leg of the linear copolymer with the fluorescent
dye and the dexamethasone injected i.v (LC-Cy5.5-DEX-OPB_i.v.) or i.p (LC-Cy5.5-DEX-OPB_i.p.).
Injection of the 0.1 mg Cy5.5 eq/kg, n=6.
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Figure S4. Decrease in the weight of the mice during the biodistribution experiment. Injection of the

0.1mg Cy5.5eq/kg, n =

6.
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Figure S5. Decrease of the clinical severity (CS) of the inflammation of the mice, tarsus, during the
biodistribution experiment. Injection of the 0.1 mg Cy5.5 eq/kg, n =6.
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Figure S6. Decrease of the CS of the inflammation of mice, tarsus, in the therapeutic experiment of
the DEX and the LC-Cy.5.5-DEX-OPB injected i.v. and i.p. in the experiment with two different
dosings 1 x 3 mg DEX eq/kg (a) and 3 x 1 mg DEX eq/kg. (b) n =6.

ROS determination

One key feature of the synovial joints in RA is a higher ROS content detected in affected tissues
compared to normal tissue [1]. The excessive amount of ROS promotes the production of cytokines,
such as TNF-a, IL-13, and IL-6, and the interactions between inflammatory cytokines and ROS would
accelerate RA progression [2]. Moreover, elevated levels of ROS in RA can activate
metalloproteinases, inhibit cartilage proteoglycan synthesis, promote chondrocyte apoptosis,
ultimately leading to disruption of the cartilage and bone tissue [2].

The measurement of the bioluminescence originating from the reaction of the luminol with ROS
of neutrophils was performed daily to monitor the therapy course, see Figure SI7. In the one-day
dosing scheme, no significant differences between treated groups were observed. However, the daily
injection of the DEX showed a significant increase in the signal with a peak after 48 h. This effect
could be caused by the increased output of the neutrophils [3], a side effect of the treatment with free
DEX. The application of LC-Cy5.5-DEX-OPB (injected i.v. or i.p.) does not exhibit such side effects.
The detailed effect of polymer conjugate on healthy tissues will be studied further.
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Figure S7. Activity of ROS in two experiments with different dosing. (a) 1 x 3 mg DEX eq./kg; (b) 3 %
1 mg DEX eq/kg. n=6.
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