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R . * Surgical theatres and fools gleam with medical-grade sfainless steel.

fo reveal brain, heart, and bone abnormalifies.
* Solid-state lasers, using Rare Earth Elements (REEs) holmium and thulium,
make minimally invasive surgery possible.

A medical office or a hospital features countless medical devices,
tools, and machines made of metals and minerals, from needles and
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h With new discoveries, innovation, and material science, the list goes on!
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T R E ATM E N TS The list of metals and minerals used for medical treatment is long, including ancient and
modern remedies.
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The human body is 96 per cent made up of six elements: oxygen, imbalonce causes our systems
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Stainless Steel
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The alloy of iron with chromium, nickel, and molybdenum,
sometimes called surgical stainless steel, plays a key role in
medical applications. Its high corrosion resistance, strength,
precision, reliability, and antibacterial properties meet the
sfringent standards for surgical tools, from scalpels, and trays fo
sinks and operating tables. Sensor probes, ear scope nozzles,
and catheters add fo the list of uses.
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Traditional western medicine has found numerous uses of metals and minerals, but alternative
medicine suggests other approaches.

In Hinduism, crystals such as azurite, kyanite, ruby, and amethyst are believed to balance and amplify
a person’s energy, and placing crystals on energy focal points on the body, or chakras, is believed to Native copper
promote healing. PCP-A PhAA™

Copper and iron figure largely in moderm medicine, but many people use them in alfemative
approaches, believing that wearing copper relieves arthritis and wearing magnets alleviates pain and
other health concerns.

Indigenous cultures have long used the healing powers of mud, rich with clay minerals. In Canada,
the Heiltsuk First Nation has used mineral-rich clays for centuries for both extemal and internal medicine.
Natural medicine today suggests bentonite clay, made up of weathered volcanic
ash, for many interal and external uses. =
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An ELEMENT is the simplest form of a pure substance; A MIXTURE is a combination of two
it cannot e broken down using chemical methods. Or more pure substances, in which

) % A PURE SUBSTANCE consists of matter 9. Copper (Cy A MINERAL is a natural compound formed ?%i;\dpwle ;ubsfon(l:e reTm;s i /Il/
that comprises only one type of Vel?7 ArbU° 96> V TMad™c da 96 PPN < through geological processes; o be LIl CHEMICAT properties. [ | 3,‘!1—1 &

E \ | p . : . eslomaee E.g., Alloy (steel) <0 x(E

\/ particle and that can be classified as °Cx Vebol dC AA™ Vb b P AbAbUMN. CA considered a “frue” mineral, it must ‘BP‘;‘ o
m either an element or a compound. d= PhdA™ e solid, inorganic, and crystalline, Mnodse b A<Co < Vebo o 2

0 E.g., Gold (Au), Oxygen (O,), and with a defined chemical composition. 0'.. A<AAb V PPNP <°C VR A- MiningMatters.ca S
LLl water (H,0) A COMPOUND is a pure substonce made up of two or more E.g., Sodium chloride (NaCl) ®e 4N &d- Lb V VVHINP. o 5 3
h i i i Ul- 4T.GA VL. 4AN 0] Ea

Sl b Mt b A<, Vbl (Ej'ge@gﬁmﬁjﬁgi@%o"yComb'ned' Mod™ Mo APbU® AA™ 19 b BPSANATH: SIS SIE D LR A Translation supported by: 8§ S £
> g V Vb 96> Vb 4O  AAD e CV Pod™ PP ACo<dd AUcC:h> PP MPC-d, ‘braATAc b P -APC/ T g - i,vq?
TT i) V PPAN CAY™ b PHdAD b<P/Ta. APFU" dC' ADAA™ o o°C Ad d:<PU L’ ©°C Lb 19> oCAPY, ©°C PI ACH M g“z o ves

. SoaA™, oA’ ©°C Ad oA o AXE AdA™b. CA- ANYS 5on/ V' APbUYN, dC AA™ CAY™ ANLE P47, ) > . 23 Erz2-
. [/ Ontario 28 £:-:



NATURAL
*VoNr:Aa

SODIUM (Na) Afomic Number: 11

Sodium, an essential element in the human body,

is found in numerous minerals such as feldspars,
sodalite, and halite. It helps maintain proper muscle
and nerve function, stable blood pressure levels, and
balance of water in and around cels.
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POTASSIUM (K) Atomic Number: 19

Potassium, an element available from potash
sources such as the minerals sylvite and carnallite, is
an electrolyte in the human body. It helps maintain
proper function of all cells, tissues, and organs. [t
plays a key role in heart function, as well as skeletal
and smooth muscle confraction. As an electrolyte, it
conducts electricity in the body, along with sodium,
chloride, calcium, and magnesium.
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CESIUM (Cs) Atomic Number: 55

Cesium, a very rare element, occurs in granite
pegmatites rich with the minerals pollucite and
lepidolite. Its main biomedical use is the separation
of deoxyribonucleic acid (DNA). Cesium chloride
freats all forms of cancer and shows potential as an
alfemative cure.
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Calcium is obtained from the minerals calcite and
gypsum, and from the rocks limestone, dolostone,
and marble. Calcium is the fifth most common
element in the human body; as a structural material,
it occurs in cell walls, bones, and teeth, It plays a role
in regulating the heartbeat and in blood clotting.
Calcium supplements help maintain bone density
Qs people age.
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VISIT: http://ed.ted.com/periodic-videos to see a video
lesson about every element on the periodic table.
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ESOURCES

Barium, a soft siivery metal, comes primarily from
the mineral barife. Barium is used as an X-ray
radiocontrast agent for imaging the human
gastrointestinal fract, Barite blocks X-ray and
gamma-ray emissions; it is added fo high-density
concrete for radiation shielding around X-ray unifs
in hospitals.
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URANIUM (U) Afomic Number: 92

Uranium, relatively common in the Earth’s crust, comes
from the mineral uraninite, also known as pitchblende.
It fuels nuclear reactors around the world, some of
which produce fechnetium-99m (Tc-99m), the most-
used radiophamaceutical in nuclear medicine. The
National Research Universal reactor in Chalk River,
Ontario, is one of five reactors that supplies the world's
Tc-99m, used for the diagnosis and treatment of life-
threatening diseases.

quo%c - 92 b ACPa U

v90a2’ AAA BPI PIFCo<d® PL 4uohx AA™/ =°C A
JobU% AKAlbbe < b AS ba'VelfbU' L:d”™ b L'bdd AJU°
b <PUM ="C b P PSPLL U'eNdS-99: Vebol L:d™ b A<C
Ddocc b AS aCA P"9elbUN PL b L'be® AdU° Lt a'P®
PUnb 4°P b ACH AS ba-Volb® PL U'eNdS-99 b 4I<C
V PF ddA-VLE ddP-A%

TITANIUM (Ti) Atomic Number: 22

Titanium, from the minerals rutile and iimenite, offers
the strength of steel with only 60 per cent of the
weight, as well as high corrosion resistance. As metalic
biomaterials, titanium and titanium alloys are used for
implants, from dental implants and hip replacements
pCaT to heart pacemakers and cochlear implants.
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MANGANESE (Mn) Atomic Number: 25

Manganese usually occurs with iron or in other

minerals. When mined, it is primarily derived from
the mineral pyrolusite. Manganese is required for
normal biological functions in humans, including

development, metabolism, and the antioxidant
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RARE EARTH ELEMENTS
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Fifteen lanthanide elements and the metals yitrium and
scandium make up the group of Rare Earth Elements
(REEs). REEs are generally found together in deposits and
are abundant in the Earth’s crust; however, they do not
occur in large concentrations, so are difficult to mine. The
world’s most abundant REE source is bastndsite, followed
by monazite. REEs are usually high-lustre silver, silvery-
white, or grey metals.

obos' 2Ca® bAFLUP AdA™b °C Lb And® Vd Lb
“bNdc bAFbUP A:dA™b V:boA Vb AP b AC-bP
4P AC V MNP b AS Ld4°brb da oA
MCA ACba, Vbo ‘Al dol Pl JaAbUP.

L'<d= b MIN* PL 2:A AQA™ VeboL <"/2h2/

Vd Lb Jdeh2’/x PP AdA™b Pl dP:bed, A
drb'd ©°C Ad ‘dAU4'd doA A-<dA™bx

LEGEND P"Po-dCraAb’

Alkali metals |
47b2 AdAP:b |

IRON (Fe) Afomic Number: 26

Iron, the fourth most abundant element in the Earth’s
crust, is most often extracted from the minerals
hematite and magnetite. The body gets iron from
food, using it fo help metabolize profeins and fo make
hemoglobin, which caries oxygen from the lungs to
the rest of the body.
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ZINC (zn) Atomic Number: 30

Zinc, from minerals such as sphalerite and smithsonite,
is the fourth most commonly used metal and the
second most common frace metal in the human
body. As an important micronutrient, it helps generate
cells, activate bone and organ development, enable
brain functions, and strengthen the immune system.
Zinc deficiency, comrectible by supplements, can
cause stunfed growth, and impeded intellectual
development,
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NIOBIUM (Nb) Atomic Number: 41

Niobium is derived from the minerals pyrochlore

and columbite. It is a lustrous, grey, ductile metal

with a high melting point, relatively low density, and
superconductor properties. Magnetic resonance
imaging (MRI) and nuclear magnetic resonance (NMR)
machines use superconductor magnets made from
niobium-titanium alloy embedded in copper.
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MOLYBDENUM (Mo) Atomic Number: 42

Molybdenum, from the mineral molytbdenite,
contributes corrosion resistance and hardness to
sfainless steel, making it excellent for sharp cutting
edges, like scalpel blades. Molybdenum components
are also found in the high-power X-ray tubes of
computerized axial fomography (CAT or CT) scanners
used fo fake images of bones, intemal organs, blood
vessels, and other soft tissue fo detect a variety of
diseases and conditions.
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GOLD (Au) Atomic Number: 79

Gold is widely distributed in the Earth’s crust in low
concentrations; it is mined directly and also recovered
Qs a by-product, primarily of copper mining.

Used in dentistry for more than 4,000 years, gold's
biocompatibility now proves useful in diagnosing

and combating disease. Gold nanoparticles help
diagnose malaria and tfreat cancer.

YTTRIUM (Y) Atomic Number: 39
Yitriumn gives a sharp edge to specialty scalpels and needles. Yirium-
stabilized ceramics are used in arfificial joints and other prosthetics.
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LANTHANUM (La) Afomic Number: 57

Lanthanum, in the form of lanthanum carbonate, rids the body of excess
phosphate in the freatment of hyperphosphatemia (excess phosphate in
the blood) and renal failure.
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SAMARIUM (Sm) Atomic Number: 62
Samarium, in the form of isotope samarium-153, is a radiophamaceutical
used to alleviate pain from cancer that has spread o bone.

LhLadc - 62 b ACaU

LLnd¢, LLnd<153 b ArbUY, d<C Pl obAbUM b AS
ddAdac < bA° ddP-A’ Tbo b ADULL

| Actinides | Transition metals | Other metals | Non-metals
| <MU” | b AlacbPA<AA™b | dJCPY AdA™b | Vb b AdA 4P

Qo7aA™ - 79 b ACPU

PV A8 TPbU° DL @obaA™ &d° do o PP <49 4P
PLAA ©°C PP BSCo< 4,000 Ada <4<C AN
IAV-Acts P TPbUC BL obaA™ V -AFA-VLEPP ["PbUN
©°C abobU' 4dr-A’ (A" Load ddP-A’  <°C V -ADdCo <
b2e ddr-A°

LEAD (Pb) Afomic Number: 82

Lead, a metal found in the mineral galena, is heavy
and hos high molecular density. This density works to
provide radiation shielding in applications such as
X-ray imaging and positron emission tomography (PET)
scans, which involve a radiopharmaceutical,
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BISMUTH (Bi) Afomic Number: 83

Bismuth is primarily produced as a by-product,
mostly from processing lead ores; some comes from
fungsten ores. Bismuth is found in phamaceuticals
often in freatments for gastrointestinal issues or salves
for wound infections.
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SULPHUR (S) Atomic Number: 16

Sulphur is a yellow, britfle, non-metallic element,
primarily obtained by removing sulphur-containing
contaminants from natural gas and petroleum using
a process called hydrogenation. Synthetic sulphur is
used to treat arthritis, skin diseases such as psoriasis
and eczema, and inferstitial cystitis, a chronic
blodder inflammation.
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SELENIUM (Se) Atomic Number: 34

Selenium, primarily a by-product of copper refining,
typically from chalcopyrite, also occurs in sulphide
minerals containing pentlandite, mined for nickel, and
galena, mined for lead. It is a trace element nutrient in
the human body, essential for proper immune system
function, thyroid gland function, and cell usoge of
thyroid hormone.
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GADOLINIUM (Gd) Atomic Number: 64
Gadolinium has paramagnetic properties that work in compounds injected
info the body fo enhance contrast when using MRI machines.
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HOLMIUM (Ho) Atomic Number: 67
Holmium is found in solid-state lasers used in medical applications such as
fissue ablation, kidney stone removal, and prostate surgery.
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THULIUM (Tm) Afomic Number: 69
Thulium is used as a radiation source in portable X-ray devices and for
cancer treatment via brachytherapy (implanted radioactive seeds).
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