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Dual-Effect Lipid Nanoparticles for cGAS-STING Inhibition in IBD
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Oral LNC(H-151) are Alleviating Colitis in a DSS-induced Mice Model
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HyLNC for Localized and Prolonged Delivery of LNC(H-151)

4



HA-PD and LNC-DSPE-PEG-SH are forming HyLNC
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Recipe
Size[nm]

Zeta Potential [mV]
PDI [-]

LNC(H-151)-DSPE-PEG-SH 5%
170.1 ± 1.48

-15.17 ± 0.64
0.1165 ± 0.03

LNC(H-151)-DSPE-PEG-SH 10%
170.3 ± 2.04

-32.11 ± 0.28
0.0663 ± 0.04

LNC(H-151)-DSPE-PEG-SH 15%
179.2 ± 1.096

-34.69 ± 0.51
0.0971 ± 0.03

5 mg/mL of HA 10 mg/mL of HA

15 mg/mL of HA 20 mg/mL of HA

HA-PD



HyLNC are Forming Instanlty After Mixing - Rheology
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Gelification Point

Almost Instant

→ < 1 min
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With [HA-PD] increasing → Gelification is 

happening faster then plateau

Results : Mean ± SEM ; n= 1  



Results : Mean ± SEM ; n= 3 
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Results : Mean ± SEM ; n= 3 
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Results : Mean ± SEM ; n= 3 
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NTA Results – Qualitative analysis
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NTA- HyLNC (5mg/mL) and (10mg/mL) are Releasing LNC(H-151) in Colonic Fluid
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Results : Mean ± SEM ; n= 3  



Example: Stacked Qualitative Spectra Samples 2.2

Kolliphor 
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HyLNC (5mg/mL) and (10mg/mL) are released LNC components in Colon 

0 10 20 30

0

50

100

Time [hours]

C
u

m
u

la
ti

v
e

  
re

le
a

s
e
 [

%
]

Labrafac 2.3ppm

G SI Colon

0 10 20 30

0

50

100

Time [hours]

C
u

m
u

la
ti

v
e

  
re

le
a

s
e
 [

%
]

Kolliphor HS15 1.5 ppm

G SI Colon

Results : Mean ± SEM ; n= 3  
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HPLC- HyLNC (5mg/mL) and (10mg/mL) are Releasing H-151 in Colonic Fluid

Results : Mean ± SEM ; n= 3  

All the release components 

identified are converging →

Clear increased release 

from HyLNC (5mg/mL) and 
(10mg/mL) in Colonic Fluid
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GPC – Increase of Release of HA in Colonic Fluid 
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Colonic fluid : 

Increased signal and 

shift left of HA 

→ More and higher 

molecular weight HA 

is released

Results : Mean ± SEM ; n= 3  
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10 mg/mL

20 mg/mL

Gastric 2h Small Intestine 6h Colonic 24h

SEM - HyLNC (5mg/mL) and (10mg/mL) Network is Breaking Down in Colon 
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SEM (Sulfur Content) – Global Decrease of Sulfur Content when Reaching Colonic Fluid
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SEM (Sulfur Content) – Global Decrease of Sulfur Content when Reaching Colonic Fluid
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Decrease of the Elemental Sulfur Content →

Loss of S-S bonding and 

Release of LNCs with SH 
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• We engineered an oral hydrogel platform that specifically

disassembles in colon-like conditions, ensuring localized

delivery of embedded nanoparticles to the colon

• We plan on doing an efficacy and biodistribution study in

a DSS-induced mice model of colitis
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Labrafac WL 1349 Kolliphor HS15

qNMR – Release Quantification of Different Components of the HyLNC
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Hyaluronic acid 1M



qNMR – Calibration curve Labrafac

y = 277724x + 2220
R² = 1
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Labrafac WL1349 

(mix of )

δ ≈ 4.1–4.3 ppm

Glycerol methylene protons (–CH₂–O–

CO–)

Slightly different for C8 vs C10 esters

δ ≈ 2.25–2.35 ppm

α-methylene protons to the ester 

carbonyl–CO–CH₂–CH₂–



Kolliphor 

HS15

Colon not good →

Potential peak to detect at

2.25, 1.3-1.4 ppm, and 0.9

ppm

qNMR – Kolliphor HS15

y = 57413x + 3034,7
R² = 0,9926
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δ ≈ 3.60–3.70 ppm

–CH₂–CH₂–O– (repeating PEG 

backbone) 

Appears as a strong singlet



qNMR – Calibration Curve HA-PD

δ ≈ 2.7–2.8 ppm 

-CH proton(s) of D-glucuronic acid

Strongly deshielded by the nearby carboxylate (–COO⁻) at C-6

y = 46454x + 839,05
R² = 0,9992
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Gastric 2h Small Intestine 6h Colonic 24h

15 mg/mL

5 mg/mL

10 mg/mL

20 mg/mL

SEM (Sulfur Content) - HyLNC (5mg/mL) and (10mg/mL) Network is Breaking Down in Colonic Fluid 



NTA Results – Qualitative analysis

G 30 min G 2h SI 2h SI 6h CO 2h CO 16h CO 24h
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