Polyphenol-based Creatine-loaded Nanoparticles: A Potential Therapeutic Avenue for
Creatine Transporter Deficiency
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are inadequate, highlighting the urgent need for
innovative  therapeutic  solutions.  This research
investigates the potential of a polyphenol-based polymer
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particle system as a novel drug excipient for creatin. 1 ' ' | | : | | Figure 2: Scanning Electron Microscopy
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and the ability to complex with metal ions and interact
with other compounds through hydrogen bonds and m-it
stacking. The polymer of choice is synthetic but GRAS,

Figure 1: Particle hydrodynamic diameter (left) and zeta-potential (right) after washing step across 25 days in (right). Significant morphology change was

deionized water solution. Samples kept at room temperature and refrigerator showed no significant difference over oObserved with creatine-loaded samples,
25 days. likely due to crystallization when dried.

ensuring it is not mutagenic and safe for consumption. orNp
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and Zinc. Sizes range from 200nm to as much as 3 microns
depending on the ratio and metal utilized. Treatment Group

Figure 8: Fluorescence-based Creatine Detection Figure 9: AAS quantification of Magnesium within CrNPs
Assay on CTD-positive fibroblasts 24 hours post- and unloaded NPs. Interestingly, creatine presence
treatment shows clearly that creatine enters reduces the efficiency of Magnesium complexation with

Figure 7: Alamar Blue cell viability assay of CTD-
positive fibroblasts after 12 hours of treatment
and 5 hours of media starvation.

- - fibroblasts with a mutated SLC6A8 gene and Tannic Acid.
Discussion remains after 24 hours.
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Creatine-loaded particles: Enhanced survival: Potential applications: Challenges: Creatine Detection: +  Particle system can undergo surface
* Synthesized and characterized * Mammalian and mouse cells had * Enhanced cell survival ~ * Particle size is a barrier, * Creatine detected in CTD-positive fibroblasts, modifications with fluorescent markers and
nanoparticles loading creatine with a significantly improved survival rates under low energy especially for crossing the but in lower quantities than expected. secondary polymers.
loading capacity of 50%. as compared to controls when conditions suggests Blood-Brain Barrier. * Potential reasons: early utilization or need «  Stability concerns with different surface
* Measured their stability in storage treated with NPs applications in head * Alternative delivery for shorter exposure times/particle size coatings:
conditions over 25 days demonstrating  Effect attributed to anti-apoptotic trauma, stroke, methods like intranasal optimization. *  PEI Coating: Particle size ~240nm; zeta
robust stability. properties of creatine and tannic neurodegenerative administration might offer © Average particle diameter: 260-300nm, with change from -18 mVto +33mV;
* Screened for toxicity at ranges above acid, aiding ATP production and diseases, and continued better results. many particles below 200nm. . Egai::idcii?:ge_ IZ:Z::j;JCC:;eStabmty'
physiological normal. free-radical scavenging. development for CTD. « Need to optimize particle * Smaller particles may enter cells more distribution: signi.ficant seta potential
* Investigated the potential of other size for improved efficacy.  efficiently; larger ones may be washed away change.
metals. during assays. * PEG Coating: Particle disruption at high
concentrations; reduced stability at all
tested concentrations.
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