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Introduction

Since 1988, gadolinium-based contrast agents (GBCAs) have been
used in more than 300 million procedures worldwide to improve
image contrast in Magnetic Resonance Imaging (MRIs)!. The
composition of GBCAs have been improved to be more stable, but
many have raised concern that dissociated gadolinium may
have potentially extreme adverse effects on humans, animals,
and our environment. For example, it is known that GBCAs are
primarily excreted through urine and enter the sewage system, but
levels of gadolinium are not monitored at wastewater treatment
plants as standard practice. GBCAs are highly soluble and stable,
and thus are not effectively removed by conventional water
treatment processes. This leads to GBCA accumulation in surface
water and even drinking water supplies?>. Mentioned here is a
single source and example of gadolinium pollution, which presents
the opportunity to investigate a broader perspective and current
known understanding of gadolinium pollution.

As the utility and demand for gadolinium in MRI applications
continues to grow, we encourage greater collective effort amongst
scientists, physicians, and researchers to understand the full scope
of gadolinium’s effect on human health and the environment. This
review seeks to consolidate the current known understanding
of gadolinium pollution, raise awareness about gadolinium
pollution, and to advocate for meaningful interventions via
interdisciplinary research.

This manuscript is a review article of the current literature as
pertains to gadolinium impact on human and environmental health.
This review was conducted using an unstructured, narrative
approach to explore current perspectives, data, and understanding
of gadolinium pollution. Relevant literature was identified through
searches of major academic databases including PubMed, Google
Scholar, and MSU Libraries. Articles were selected based on their
relevance, contribution to the field, and accessibility, with an
emphasis on peer-reviewed publications. The review aimed to
provide a broad overview of key developments, emerging trends,

Makayla R. Long, Nir A. Dayan, Meicai Xu, Wel Liao, Assaf A. Gilad, Mark DeL.ano

Mining gadolinium

A

HOW TO IMPROVE?

e Research more sustainable

Mining and purification of gadolinium leach in to soil and

ground water. Acid washes create mass volumes of harmful
waste.

Administration of GBCA

> ¢ Reduce gadolinium mining

gadolinium purification methods
e Utilize microbial clean up
alternatives for acid waste

* Decrease incidence of contrast

MRI with contrast is performed. Administration of GBCA
requires many single-use, disposable items.

Elimination of GBCA

MRIs

> e Decrease concentration of GBCAs

administered

e Reduce single-use materials
during administration

e Perform urine capture of patients
post contrast MRI

o)\

GBCA is filtered by the kidneys and excreted in urine.

Waste water treatment

o\
/ = ..:'-\__' -

e Research optimal time and
methods to perform urine capture

to collect bulk of excreted GBCAs
e Engineer solutions to remove
GBCAs from urine

* Reduce GBCAs entering waste
water

e Engineer solutions to:
> o Remove GBCAs from waste

Gadolinium pollutes waste water and thus other bodies of water.

water

o Detect elevated
concentrations of
gadolinium

o Remove GBCAs from large
bodies of water

Conclusions References

GBCAs have been a pivotal component of MR imaging technology and
advancement for diagnoses and guiding treatment, however there is
growing evidence to support human and environmental contamination.
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