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focused on altering the vector’
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engulfing these large, opsonized particles (>1 μm), thereby significantly contributing to their 

the polyplex’ physicochemical properties 















Considered the ‘gold standard’ in non
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effect” [
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polyplexes maintained a high ζ

enhanced complex stability against dissociation induced by heparin and serum nucleases. Despite high ζ
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due to interference with electrostatic interactions. However, increased ζ



physicochemical properties of polyplexes, influencing parameters like ζ

Kurosaki et al. [44] employed γ polyglutamic acid (γ 

the ternary complex was effectively taken up by cells via a γ









can create an opportunity for endosomal escape due to the ‘proton sponge 

effect’ having an inherent high density of ionizable positive charges [6, 28]. These features provide a 
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at room temperature, 200 μL of 1X SYBR Green I was added to the tubes, and 200 μL of each sample was 

ll plate (λ , 485 nm; λ

and 200 μL of each sample was read on the 96

plate (λ , 485 nm; λ

bovine serum (FBS), 100 U/mL of penicillin, and 100 μ

nd 300 μL were seeded in 48



and 10.0) with/without additive were prepared in 20 μL of RPMI to each well (20 μL duplicate) of the 48

two times with 500 μL of Hanks’ Balanced Salt Solution (HBSS) buffer and fixed with 100 μL of 3.7% 



μ

atmosphere, 100 μL of MTT solution (5 mg/mL in 

d 200 μL of DMSO was added to dissolve the formed MTT crystals. 

tailed Student’s 



∼0.8−2.0 ppm), thioether (∼ ∼∼2.4−3.5 ppm), were observed in the spectrum confirming the proposed synthesis route. 





Table 2-2. Characteristics of Lipid-S-PEI1.2k conjugates
No. Designation Lipid Lipid:PEI 

Feed Ratio
Substitution
(Lipid/PEI)

Notation in
Lipid-S-
PEI1.2k

1 2Lau Lauryl 2 1.8 2Lau
2 5Lau 5 4.7 5Lau
3 7Lau 7 5.8 6Lau
4 2Pa Palmityl 2 0.8 1Pa
5 5Pa 5 4.3 4Pa
6 7Pa 7 5.9 6Pa
7 2St Stearyl 2 0.75 1St
8 5St 5 2.9 3St
9 7St 7 4.4 4St

involving PEI750k acylated with varying carbon chain lengths [20], as well as in previous work of the author’s 







All polymers exhibited positive ζ

compared with native PEIs. Particularly noteworthy was the apparent decrease in ζ

partially shield the cationic charge of arginine residues, leading to a decreased ζ



“hard

transfect” anchorage











consistent with previous findings from the author’s group [26], which showed negligible toxicity 
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N′

ABL siRNA (5’ 3’ and 3’ 5’) were obtained 

and 100 μg/mL of streptomycin at 37 °C in a humidified 



and 300 μL were seeded in 48

tailed Student’s t





∼













–

–

Meenakshi Sundaram, D. N., & Uludağ, H. (2024). Biodistribution of Therapeutic Small Interfering 

–

Aliabadi, H. M., Landry, B., Sun, C., Tang, T., & Uludağ, H. (2012). Supramolecular assemblies in 

–

https://doi.org/10.1186/s12951-023-02044-5
https://doi.org/10.1021/acs.molpharmaceut.3c01077
https://doi.org/10.1016/j.biomaterials.2011.11.079


–

Dick, T. A., Sone, E. D., & Uludağ, H. (2022). Mineralized vectors for gene therapy. Acta 

–

–

Neamnark, A., Suwantong, O., Bahadur, R. K., Hsu, C. Y., Supaphol, P., & Uludağ, H. (2009). 

–

–

Bahadur, K. C. R., Landry, B., Aliabadi, H. M., Lavasanifar, A., & Uludağ, H. (2011). Lipid 

–

https://doi.org/10.1039/C9OB00473D
https://doi.org/10.1016/j.actbio.2011.01.027


–

–

–

–

–

R., & Uludaǧ, H. (2023). Transfection Efficacy and Cellular Uptake of Lipid

–

https://doi.org/10.1039/C8TB00967H
https://doi.org/10.1016/j.ijpharm.2006.12.032
https://doi.org/10.1021/acsnano.8b07858
https://doi.org/10.1073/pnas.192581499


–

Rajendran, A. P., Morales, L. C., Meenakshi Sundaram, D. N., Kucharski, C., & Uludağ, H. (2024). 

–

Santadkha, T., Skolpap, W., K C, R., Ansari, A., Kucharski, C., Atz Dick, T., & Uludağ, H. (2022). 

–

Ansari, A. S., K C, R., Jiang, X., & Uludaǧ, H. (2021). Investigation of water

–

–

–

Aliabadi, H. M., Landry, B., Bahadur, R. K., Neamnark, A., Suwantong, O., & Uludağ, H. (2011). 

–

https://doi.org/10.1021/mp2003797
https://doi.org/10.1038/nrd1775
https://doi.org/10.1016/j.jconrel.2023.09.001


Plianwong, S., Thapa, B., Kc, R. B., Kucharski, C., Rojanarata, T., & Uludağ, H. (2020). Enabling 

Related Proteins with Linoleic Acid and α

–

Hsu, C. Y., & Uludağ, H. (2012). Cellular uptake pathways of lipid

–

–

–

Parmar, M. B., K C, R. B., Löbenberg, R., & Uludağ, H. (2018). Additive Polyplexes to Undertake 

–

Uludağ, H., Mahdipoor, P., Jiang, X., & Uludağ, H. (2013). Investigating 

–



–

–

Serna, J., Domun, S. S., Dimitroff, C., Jiang, X., & Uludağ, H. 

–

–

–

Thapa, B., Plianwong, S., Remant Bahadur, K. C., Rutherford, B., & Uludağ, H. (2016). Small 

–

https://doi.org/10.3390/ijms22168537
https://doi.org/10.1016/j.actbio.2016.01.025
https://doi.org/10.3390/nano6020034
https://doi.org/10.1002/smll.202312153


–

–

–

–

–

–

–

–

https://doi.org/10.1042/BJ20031253
https://doi.org/10.1016/j.jconrel.2011.09.093
https://doi.org/10.1042/BJ20031253
https://doi.org/10.1016/j.ymthe.2006.07.006
https://doi.org/10.1021/bm034041
https://doi.org/10.1016/s0168-3659(03)00076-2
https://doi.org/10.1021/bc0100455
https://doi.org/10.1016/j.biomaterials.2013.04.060


Alshamsan, A., Haddadi, A., Incani, V., Samuel, J., Lavasanifar, A., & Uludağ, H. (2009). 

–

–

–

– –

Meenakshi Sundaram, D. N., Plianwong, S., Kc, R., Ostergaard, H., & Uludağ, H. (2022). In Vitro 

–

–

Hugh, J. C., Löbenberg, R., & Uludağ, H. (2018). Combinational siRNA delivery using hyaluronic 

–

–

–

https://doi.org/10.1021/mp8000815
https://doi.org/10.1038/sj.gt.3301938
https://doi-org.login.ezproxy.library.ualberta.ca/10.1016/j.addr.2011.09.00664
https://doi.org/10.1016/j.actbio.2022.06.030
https://doi.org/10.1016/j.ejpb.2004.11.011
https://doi-org.login.ezproxy.library.ualberta.ca/10.3109/1061186X.2015.1052072
https://doi.org/10.1016/s0142-9612(02)00445-3


Erol, Tian Tang, Hasan Uludağ, Mechanistic insights into the role of 

–

–

–

–

Kc, R., Thapa, B., Ubeda, A., Jiang, X., & Uludağ, H. (2019). BCR

–

Jiang, X., Brandwein, J., & Uludağ, H. (2024). Lipopolymer mediated siRNA delivery targeting 

–

https://doi.org/10.1016/j.ejpb.2018.06.018
https://doi.org/10.1021/acsomega.3c06255
https://doi.org/10.1021/jp5058513
https://doi.org/10.1016/j.jconrel.2024.02.018


–

–

https://doi.org/10.1038/s41416-020-01149-0
https://doi.org/10.1016/j.colsurfb.2020.111463
https://doi.org/10.1126/scitranslmed.3008362

