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Supplementary data

Figures

Figure S1. Fluorescence emission spectra (λex = 370 nm) of the supernatant obtained from the washings of the NPs. 
Peak at 465 nm confirms the presence of CDs within the NPCD and NPCDFx systems. The characteristic emission 
peak at 465 nm confirms the presence of unencapsulated CDs in the supernatant. Although a significant fraction of 
the initial CD content was recovered during the washing process, the lower fluorescence intensity observed for the 
NPCDFx supernatant compared to NPCD suggests a higher encapsulation efficiency when Fx and CDs are co-loaded 
into the hybrid system.

Supplementary Information (SI) for RSC Pharmaceutics.
This journal is © The Royal Society of Chemistry 2026

mailto:acastro@cicese.mx
mailto:dlugo@uabc.edu.mx


Table S1. Primer sequences and characteristics of rat genes evaluated by qPCR in rat astrocytes RA-005. 
Abbreviations: glyceraldehyde-3-phosphate dehydrogenase (GAPDH), interleukin 6 (IL-6), S100 calcium-binding 
protein B (S100β) amyloid precursor protein (APP), glial fibrillary acidic protein (GFAP), primer melting temperature 
(Tm), base pair (Bp), guanine (G) and cytosine (C).APP primers were design in PRIMER3.

1. Obaid, A. A., Almasmoum, H., Almaimani, R. A., El-Boshy, M., Aslam, A., Idris, S., Ghaith, M. M., El-
Readi, M. Z., Ahmad, J., Farrash, W. F., Mujalli, A., Eid, S. Y., Elzubier, M. E., & Refaat, B. (2023). 
Vitamin D and calcium co-therapy mitigates pre-established cadmium nephropathy by regulating 
renal calcium homeostatic molecules and improving anti-oxidative and anti-inflammatory 
activities in rat. Journal of Trace Elements in Medicine and Biology, 79, 127221. 
https://doi.org/10.1016/j.jtemb.2023.127221

2. Wang, K. (2010). Expression of interleukin 6 in brain and colon of rats with TNBS-induced colitis. 
World Journal of Gastroenterology, 16(18), 2252. https://doi.org/10.3748/wjg.v16.i18.2252

3. VanRyzin, J. W., Arambula, S. E., Ashton, S. E., Blanchard, A. C., Burzinski, M. D., Davis, K. T., 
Edwards, S., Graham, E. L., Holley, A., Kight, K. E., Marquardt, A. E., Perez-Pouchoulen, M., Pickett, 
L. A., Reinl, E. L., & McCarthy, M. M. (2021). Generation of an Iba1-EGFP Transgenic Rat for the 
Study of Microglia in an Outbred Rodent Strain. Eneuro, 8(5). 
https://doi.org/10.1523/ENEURO.0026-21.2021

Gen
Gene 

ID
Sequence Tm Bp G/C%

Amplicon 

length (Pb)
Reference

F: GCATCTTCTTGTGCAGTGCC 58 20 55
GAPDH 2597

R: GAGAAGGCAGCCCTGGTAAC 59 20 60
105 1

F: GCCCTTCAGGAACAGCTATGA 59 21 52
IL-6 3569

R:TGTCAACAACATCAGTCCCAAGA 58 23 43
80 2

F: GGAGAGAGGGTGACAAGCAC 58 20 60
S100β 6285

R: CCATCCCCATCTTCGTCCAG 59 20 60
142 1

F: CCTGCTCTACAACGTCCCTG 60 20 60
APP 351

R: CCAAAAGGATGCCACGGTTG 60 20 55
237 PRIMER3

F: GCGAAGAAAACCGCATCACC 59 20 55
GFAP 2670

R: TTTGGTGTCCAGGCTGGTTT 59 20 50
77 3
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