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Introduction: Nanotechnology is being applied to the
advancement of drug delivery systems and theragnostic
devices in various conditions, including cardiovascular
speciality.

Objective: To appraise evidence on the application of
nanotechnology cardiovascular disease (CVD) management.

Method: Literature was retrieved from PubMed using the
search terms “nanotechnology” AND “cardiovascular”.
Inclusion criteria were peer-reviewed articles, available as
free full-text, in English and published between 2013 and
2023. Opportunities, types of nanoparticles used, benefits
and challenges of nanotechnology in CVD were analysed.

Results: A total of 3,124 records were identified. All records
were screened, and after the inclusion criteria had been
applied, 46 articles were included in the appraisal. Most
articles (n = 39) were reviews, and most originated from Asia
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(n = 16), followed by North America (n = 13) and Europe (n =
11). The articles reported on the application of
nanotechnology in the treatment (n = 42) and diagnosis (n =
13) of CVD, mostly for atherosclerosis (n=36). Most articles
reported on the use of nanotechnology for targeted drug

delivery (n = 26). Fourteen articles discussed how
nanotechnology can be applied to medical devices, mostly in
magnetic resonance imaging (n = 10). The classes of

nanoparticles mostly studied are inorganic nanoparticles,
such as gold and iron oxide nanoparticles (n = 16), followed
by lipid-based nanoparticles (n = 10). Benefits of using
nanoparticles include a good safety profile (n = 12), adequate
biocompatibility (n = 11), enhanced drug delivery (n = 10),
biodegradability (n = 7), and improved bioavailability (n=4).
Challenges mostly reported include lack of clinical translation
(n=12), cost issues (n = 8), need for scale-up production (n =
7) and regulatory issues (n = 3).

Conclusion: CVDs persist as the leading cause of morbidity
and mortality globally, and nanotechnology represents novel
viable approaches for diagnosis and treatment, particularly in
atherosclerosis. Nanotechnology still has a long way to go
from translational medicine to clinical application, and
further evaluation of biocompatibility, pharmacokinetics, and
safety of nanomaterials in vivo is required.
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