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

Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche

Scientifique 2024
Bio-degradable electrospun nanofibers encompassing dioxidovanadium

benzimidazole compounds as potential drug delivery systems for diabetes
mellitus

Sanam Maikoo*,> Mongezi Mahjebe,? Andile Khathi,® Allen Mambanda,? Bongeka Mshengu,® Lindokuhle Patience
Mabuza,® Phikelelani Ngubane,® Irvin Noel Booysen*?

3School of Agriculture and Science, University of KwaZulu-Natal, Pietermaritzburg, 3201, South Africa. E-mail:
smaikoo7@gmail.com (SM); booyseni@ukzn.ac.za (IB)

y = 53137.1x - 1800.2

1 2_
ao000d  R?=0.9996

120000 -|
P
100000 | e
80000 S

60000 - -

Intensity
AN

40000 —
20000 +

0 A B

-20000 T T T T T T
0,0 0.5 1,0 15 20 25

Concentration (mg/L)

Fig.S1 The ICP calibration curve for various standardized ruthenium samples at 311 nm.
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Fig. S2 (a) SEM image of unmodified PVA|CS-ENFs and their (b) fiber diameter distribution

histogram.
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Fig. S3 (a) SEM image of PVA|CS-1-(SB)-ENFs and their (b) fiber diameter distribution
histogram.

Fiber Diameter (nm)




Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche
Scientifique 2024

(b)

IWean Dlamater = 159.3 nm
/\ w=3LEET.90m

- M

g .

&

i

k4

&+

o

&

[

_If =
0 ; : : z J ;I: . ,
10 150 200 50 £

20 EHT = 2000 5
H W= 84 mm Sigr = 32 Mag= ZL00KX ﬁ Fiber Diameter (nm)

Fig. S4 (a) SEM image of 2 PVA|CS-2-(DB)-ENFs and their (b) fiber diameter distribution
histogram.
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Fig. S5 (a) SEM image of PVA|CS-2-(SB)-ENFs and their (b) fiber diameter distribution
histogram.
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Fig. S6 Elemental mapping of PVA|CS-1-(SB)-ENFs.
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Fig. S7 Elemental mapping of PVA|CS-2-(DB)-ENFs.
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Fig. S8 Elemental mapping of PVA|CS-2-(SB)-ENFs
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Fig. S9 Stacked FTIR spectra of PVA|CS ENFs and PVA|CS-1 (SB) ENFs.
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Fig.S10 Stacked FTIR spectra of PVA|CS-ENFs and PVA|CS-2-(DB)-ENFs.
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Fig.511 Stacked FTIR spectra of PVA|CS-ENFs and PVA|CS-2-(SB)-ENFs.
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Fig.512 Overlay powder XRD patterns of PVA|CS-ENFs and PVA|CS-2-(DB)-ENFs.
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Fig. S13 Release profile of the complex-loaded ENFs of 1, using the pH change method (%RSD
<5%; n=2).
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Fig.S14 In-vitro release profile of PVA|CS-2-ENFs (by the DB and SB methods at a pH of 2.16
(for the first 2 h) and at 7.2 (for the subsequent 3 h) [%RSD <5%; n=2].

Table S1 ICP-OES vanadium trace concentrations (mg/L) across samples at different time
intervals, collected at 309.310 nm.

Sample Physiological | 1 hr 2 hrs 4 hrs 24 hrs 48 hrs
Medium
1 0.174 0.164 | 0.161 0.166 0.253 0.249
2 0.212 0.164 | 0.161 0.253 0.252 0.250
PVA|CS-1 (DB) 0.008 0.165 | 0.158 0.251 0.251 0.250
PVA|CS-1 (SB) 0.163 0.169 | 0.158 0.254 0.253 0.249
PVA|CS-2 (DB) 0.162 0.158 | 0.157 0.253 0.250 0.247
PVA|CS-2 (SB) 0.164 0.160 | 0.163 0.253 0.251 0.249
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Fig.S15 The effects of vanadium heterocyclic compound-loaded ENFs on the cell viability
of HepG2 liver cells over the treatment period of 24 and 48 hours. 0 < 0.05 in
comparison to the control group (Va: concentration of complex or complex-loaded ENF).
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Fig.516 The effects of vanadium heterocyclic compound-loaded ENFs on the cell viability

of C2C12 skeletal muscle cells over the treatment period of 24 and 48 hours. 0 < 0.05 in

comparison to the control group (Va: concentration of complex or complex-loaded ENF).



