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Welcome to our July issue of the #Implen #JournalClub in 2022.
Novel Drug Delivery Edition

In this kick-off issue of this month’s Implen NanoPhotometer® Journal Club: novel drug delivery
issue, we are exploring the topic of biopolymers which have inimitable potential to revolutionize
the biomedical field. Harpe et. al. recently reported in the Journal of Biomedical Materials
Research, a novel bioabsorbable suture material consisting of natural biopolymers capable of
localized drug delivery was fabricated and coated with a lipid-drug layer for sustained, localized
drug release of dexamethasone (DEX). This release profile is suitable for the prevention of IRI
after microvascular surgery where immediate, yet sustained anti-inflammatory action is needed,

as well as no-reflow, where extended protection is required. The results reported in this study
provide information on a novel, monofilament, absorbable, drug-eluting bioabsorbable suture
that, if it reaches the clinical market, can drastically improve microvascular surgery outcomes
and decrease the severity and occurrence of IRI and no-reflow after microvascular anastomosis.
The NanoPhotometer® was used in this study to calculate the amount of drug released from the
lipid-drug coated bioabsorbable sutures by measuring the absorbance of the solution at λ = 241.
A calibration curve for DEX was constructed by measuring the absorbance of standard solutions
with known DEX concentrations. The linear regression equation of the calibration curve in this
study was y = 0.0575x – 0.0299 (R2 = 0.9983).

In the second issue, we are discussing advancements in the development of wearable and
autonomous sensing technologies enabling continuous, real-time monitoring of clinically relevant
therapeutics, metabolites, and biomarkers, enabling the ability to continuously monitor the
concentration of specific molecules in the body. Wu et al. recently demonstrated in the Journal of
Analytical Chemistry, the first use of aptamer based microneedle sensor arrays. This platform
achieves molecular recognition based on affinity interactions, vastly expanding the scope of
molecules that can be sensed. Such technologies could be used to, for example, achieve highly
precise and personalized drug therapy via real-time monitoring of patient specific
pharmacokinetics, pharmacodynamics, and toxicology, which could dramatically transform the
way we study, understand, diagnose, and treat diseases.
All aptamer solutions were diluted to a final concentration of 200 nM prior to electrode
functionalization, which was measured via UV−vis spectroscopy employing an Implen
NanoPhotometer® NP80.

Next, we are covering an improvement in delivery of high-dose methotrexate (MTX), one of the
chemotherapeutic agents used to treat a variety of cancers. The combination of toxicity and poor
bioavailability of MTX led to the development recently published in the journal of biomedicines by
Kondiah et. al. of a novel drug delivery system of a 3D-printed hydrogel-based tablet with
methotrexate-loaded nanoparticles for oral delivery with improved bioavailability for MTX that has
the potential to overcome the chemotherapeutic challenges that are experienced with
conventional therapies. This study demonstrated the effective encapsulation of PLGA-TPGS
polymeric nanoparticles into alginate-gelatine hydrogel provides a good insight for future
applications in controlled drug release systems.
The NanoPhotometer® NP80 was used in this study for in vitro drug release studies of MTX
from the methotrexate-loaded TPGS and PLGA nanoparticles in conditions simulating the
stomach and intestines by analyzing the UV absorption of MTX at 303 nm. The NP80 was
utilized to determine the maximum wavelength of an MTX and then plot the calibration curve to
determine the release profile.

In the final issue, we are discussing the emerging valuable and promising therapeutic tool of
mitochondrial gene therapy for mitochondrial diseases originating from mtDNA mutations. Faria
et. al. reported in the journal of pharmaceuticals their work in which they explored the ability of
novel polymer- and peptide-based systems for mitochondrial targeting, gene delivery, and
protein expression, performing a comparison between them to reveal the most adequate system
for mitochondrial gene therapy, leading them to synthesize a novel mitochondria-targeting
polymer (polyethylenimine–dequalinium) to load and complex a mitochondrial-gene-based
plasmid. This report is a significant contribution to the implementation of mitochondrial gene
therapy, instigating further research on the development of peptide-based delivery systems
towards clinical translation.
The NanoPhotometer® was used in this work to quantify mRNA.
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