
Introduction

Gold is a relatively rare element and its name may be derived from Proto-
Germanic *gulþą from Proto-Indo-European *ǵʰelh₃- (“to shine, to gleam; to be yel-
low or green”). Its symbol in the periodic table of the element is Au (from Latin:
aurum) and has one of the higher atomic numbers of the transition metals: 79. It
seems eternal as it is resistant to oxygen or acids due to its impressive stability,
and this property has determined the huge appeal it has always had on humanity.
Indeed, it has been widely employed from ancient times in religious practices as
well as currency throughout the world in efficient indirect exchange with respect
to barter, and to store wealth in hoards. For exchange purposes, mints produce
standardized gold bullion coins, bars, and other units of fixed weight and purity.
In some Semitic religions, gold has been associated to both holiness and evil. In
the Book of Exodus, the Golden Calf is a symbol of idolatry, while in the Book of
Genesis, Abraham was said to be rich in gold and silver, and Moses was instructed
to cover the Mercy Seat of the Ark of the Covenant with pure gold. In Byzantine
iconography, the halos of Christ, Mary, and the Christian saints are often golden.
Gold resulted so important for humanity that its production by transmutation has
long been a subject of inquiry, resulting in the foundation of the discipline of al-
chemy. Curiously, it was really produced from other metals in 1924 by the Japanese
physicist Hantaro Nagaoka, who synthesized gold from mercury by neutron bombard-
ment. In 2017, China was the world’s largest gold producer by extraction (440 tonnes),
followed by Australia, (300 tonnes) and Russia (255 tonnes). Interestingly: (i) 75% of
the presently accounted for gold has been extracted in the last century, (ii) the cur-
rently known amount of gold would form a single cube 20 m on a side (8,000 m3),
and (iii) in Japan the 16% of gold is used in electronic technology.

Gold (intended as metal and not ion) is non-toxic and non-irritating when in-
gested. On this hand, gold is approved as a food additive in the EU (additive E175)
and it is employed in some food preparation (as Varak) and as a component of alco-
holic drinks (Goldschläger, Gold Strike, and Goldwasser). Furthermore, due to its
employment by shamanic practitioners, it seems the most anciently administered
medicine. In medieval period, gold was often perceived as beneficial for the health,
while in the 19th century gold has been employed for the treatment of amenorrhea,
impotence, alcoholism, and nervous disorders, among which depression, epilepsy,
and migraine. Nowadays, some gold salts (sodium aurothiomalate and auranofin)
are employed in the treatment of arthritis due to their anti-inflammatory properties
that reduce the pain and swelling of rheumatoid arthritis.

In the last two decades, gold in medicine has become more and more precious
in its metal form while reducing its size. The first contacts between humans and
nanostructured gold happened during the manufacture of stained glass in ancient
times, when ruby red glasses were obtained by adding gold salts during the produc-
tion process. More recently, in 1857, Michael Faraday intentionally produced colloidal
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gold for his electrochemical experiments and discovered that the optical properties
differing from those of the corresponding bulk metal. Nowadays, colloidal gold is
essential for the development of innovative or combined/enhanced treatments for
several diseases. Indeed, nanostructured gold can be exploited for its peculiar behav-
iors, among which localized surface plasmon resonance(s) (LSPRs), X-rays attenua-
tion, and extreme stability/biocompatibility. Remarkably, these features add up to the
other breakthroughs carried by organic nanomaterials, such as the high drug- loading
efficiency and the localized action, that have already resulted in a revolution during
the 1990ʹies for the clinical treatment of several neoplasms.

Noticeably, despite the massive efforts during the last years, treatments based
on colloidal gold are still at the preclinical stage, due to the body persistence issue.
Indeed, the non-biodegradable nature of gold results in longstanding persistence in
some organs, among which the liver. On the other hand, therapeutics have not to
leave residues in patients after the action, as suggested by all the approbation agen-
cies. Very recently, new breakthroughs have emerged to overcome this drawback,
among which the ultrasmall-in-nano approach, bringing again gold colloid to the
forefront of clinical applications.

It is worth to remember several other critical challenges that have to be dealt
with to promote the translation of colloidal gold in clinical settings, such as the
standardization of the materials/protocols and the scaling-up/automatization of the
productions.

In summary, gold is more than the metal that humans known from ancient
times, and today it can be useful as never before.
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