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Appendix A 
 

EXPERIMENTAL SECTION 

1. Isolation and Culture of Rat Cortical Astrocytes 

Mixed cortical cell isolation for astrocyte culture was performed using postnatal P1 Wistar 
pups. 

Before starting the dissection, 30 ml of astrocyte culture media (DMEM with high glucose, 
supplemented with 10% heat-inactivated fetal bovine serum and 1% penicillin/streptomycin) 
was prewarmed to 37°C. One T75 flask was coated with 20 ml of poly-D-lysine (PDL) solution 

-grade water and incubated for 1 hour at 37°C in 
a CO  incubator. 

Following the guidelines outlined by the Committee for Control & Supervision of 
Experiments on Animals (CPCSEA), New Delhi, India, the animal was sacrificed by 
decapitation. The cranium was cut carefully from the neck to the snout, with two additional 
cuts: one anterior to the olfactory bulbs and one below the cerebellum to free the brain. Using 
flat-tip forceps to gently lift the cranial flaps, the brain was removed and placed in an HBSS-
filled dish on ice. Under a stereomicroscope, the olfactory bulbs and cerebellum were removed 
using fine forceps. 

To retrieve the cortices, the posterior end of the brain was held with fine forceps, and a midline 
incision was made between the hemispheres. A second set of forceps was inserted into the 
groove to peel the cortex away from the brain. The meninges were carefully dissected from 
the cortex hemispheres with fine forceps to prevent contamination by meningeal cells and 
fibroblasts. The prepared cortex hemispheres were transferred to a second dish with HBSS 
and returned to ice. Finally, each cortical hemisphere was cut into small pieces using sharp 
blades (approximately 4 to 8 times) and transferred to a 50ml falcon tube. Volume make-up 
was done with HBSS. 

Tissue was incubated with 2.5 ml of 2.5% trypsin at 37°C in a water bath for 30 minutes, with 
occasional mixing every 10 minutes. It was then centrifuged at 300 × g for 5 minutes to pellet 
the tissue. The supernatant was carefully decanted, and the tissue pellet was dissociated into 
a single-cell suspension by adding 10 ml of astrocyte plating medium and pipetting 20 30 
times with a 10 ml plastic pipette until fully dissociated. The volume was adjusted to 20 ml 
with an astrocyte plating medium. Dissociation into single cells was confirmed using a cell 
counter, yielding around 1 × 10  cells. The PDL was aspirated from the T75 flask, and the cell 
suspension was plated and incubated at 37°C in a CO  incubator1. 

The medium was changed 2 days after the plating of the mixed cortical cells and all 3 days 
thereafter. After 5 days of culture, the astrocyte culture was trypsinized and used for co-
culture experiments.  
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2. Co-culture of Primary Neurons and Astrocytes inside the microfluidic device 

We developed a microfluidic setup to culture neurons and astrocytes in a vertical orientation 
inspired by the work of Mingjian Shi and colleagues2.  

Microfluidic Devices were UV-sterilized and both the PDMS components and the glass 
surfaces of the -L- for 12 
hours at 37°Cto enhance cell adhesion. The excess coating was washed with deionized water 
for 2 hours, and the chambers were equilibrated with Minimum Essential Medium (MEM) 
containing 10% horse serum and 0.6% glucose. Astrocytes, isolated from P1 rat pups, were 
loaded at 25,000 cells per device). Devices were inverted for 2 hours to facilitate astrocyte 
attachment to chamber roofs, then incubated upright for 4 5 days until confluence. Media 
were replaced every 36 hours. 

Primary neurons, isolated from P0 Wistar rat pups, were loaded into the device at 25,000 cells 
per device and incubated for 3 hours at 37°C. Attached neurons were maintained in B27-
supplemented Neurobasal  media, conditioned by the confluent astrocyte monolayer. Media 
were replenished every 36 hours, and devices were kept at 37°C with 5% CO . The astrocyte 
and neurons were separated vertically by 
the cells were immunostained using GFAP (glial fibrillary acidic protein) and TUJ1 (beta III 
tubulin) antibodies to confirm the successful establishment of the co-culture model. 

3. Immunocytochemistry and Fluorescence Imaging 

Immunocytochemistry was performed to identify neuronal markers on neurospheres, 
primary neurons in monolayers, and SH-SY5Y-derived neurons. The cells or neurospheres 
were fixed with 4% formaldehyde for 1 hour and washed with PBS. Permeabilization was 
carried out using 0.2% Triton-X, followed by staining with primary antibodies, incubated 
overnight at 4°C. The primary antibodies used included anti-Tubulin beta III isoform (clone 
TU-20) and anti-GFAP. After primary antibody incubation, PBS washes were performed. 

For double staining, a second primary antibody was applied, while single staining involved 
incubation with mouse or rabbit fluorochrome-labelled secondary antibodies for 2 hours at 
37°C. After additional PBS washes, samples were mounted on clean glass slides for 
microscopy. Microscopic images were captured using an Olympus IX83 microscope equipped 
with an Andor iXon3 897 EMCCD camera, and images were processed using ImageJ 
software3. 

4. Mass Spectrometry and HPLC analysis of molecules 

Mass spectra were acquired using an Agilent Technologies electrospray ionization (ESI) Q-
TOF mass spectrometer (G6530C). High-performance liquid chromatography (HPLC) 

 
mobile phase comprised a gradient of 40 70% acetonitrile in an aqueous solution, with 
detection at 254 nm. The flow rate was maintained at 1 mL/min, and the column temperature 
was set to 30°C. Pressure ranged from 85 to 142 kgf. HPLC analysis confirmed that the purity 
of all compounds exceeded 95% 4. 

5.  Molecular Docking Studies 

To find out the binding mode of the TDSB molecule, an AChE docking study was performed. 
We took the crystal structure of AChE (PDB ID: 2CKM). The PDB file was downloaded from 
the RCSB Protein Data Bank. All the water molecules and non-protein atoms were removed 
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from the protein for the docking study. The docking study was carried out in Autodock-Vina 
(software version 1.1.2).  

Autodock- . 

6. Cell viability Assay 

In a 96-well plate, differentiated SH-SY5Y cells were treated with different concentrations of 
 and FeCl3; SG-B-24 (Ferroptosis model) (3.125, 6.25, 12.5, 

were incubated for 4 h, and then, the accumulated formazan was dissolved using a solution 
of MeOH: DMSO (1:1). The absorbance of formazan was recorded using a multimode 
microplate reader at 570 nm5. 

7. Live/Dead Assay 

SH-SY5Y cells were cultured and differentiated in our Xurography-based microfluidic devices 
at low and high seeding densities until they reached confluency. Cell viability was evaluated 
by staining cells with Calcein-AM/propidium iodide (PI). The cells wer

°C and 5% CO2. The media was then discarded, and after one PBS wash, the cells were 
visualized under the inverted fluorescence microscope (IX83, Olympus) in an appropriate 
fluorescent channel. 
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