MEDICINE

FROM THE GROUND
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From head to toe,
skin to bone,
brain to heart,
the human body
is made up of
complex systems.
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Leaming about them, looking after them, and enhancing
them has challenged the health community since the dawn of medicine.
Ancient healing practices, modem medicine, and fomorrow's discoveries rely on
natural resources. The Earth supplies us with the metals and minerals that contain
many of the components for our wellbeing. Canada produces more than 60 minerals
and metals, many of them necessary to the world of medicine.
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BODY IN BALANCE

r5° b‘&\ bq_opr\ As part of that cycle, we take

in and release our delicately

balanced combination of
The human body is 96 per cent made up of six elements: oxygen, elements; deplefion or
carbon, hydrogen, nitrogen, calcium, and phosphorus. imbalance causes our systerns

to suffer. To achieve that balance,

we must eat nutritious food, whether

animal or vegetable in origin, supported by
mineral-rich soil. Where elements are missing,
we tum to other sources.
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The remaining 4% comprises frace elements
essential fo various functions. All of these
elements and more are found in Earth’s

four spheres—lithosphere, atmosphere,
hydrosphere, and biosphere—where they
combine in different ways and continually
cycle between the spheres.
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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
promote healing.

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;
it cannot be broken down using chemical methods.

A PURE SUBSTANCE consists of matter E.g., Copper (Cu)

that comprises only one type of
particle and that can be classified as
either an element or a compound.
E.g., Gold (Au), Oxygen (O,), and
water (H,0)
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A COMPOUND is a pure substance made up of two or more
different elements chemically combined.

\ B \ \ B)
O<YOY A2 bV VT VC A0 E.g., Sodium fluoride (NaF)

AL bYLbY, Db DhA'maza A (Au),
<PCalA? (Oy), Ta oA (HO) Qd? b<%b' Ad> b/ NP gU? a2C o' <b2 Adad. Db

ANYC == (NaF)

KEY TERMS

LYC A-fQA-Q?

UP-

aaCAPAMAA-Q? PPAVodlbU <"Pb* Ada? bP>ILbP. <"Pb' Ada? buLbP PONal ALAD Ma dPo

Vb DV: bASLAT<0oPLEY, PICAQ Vb: PV-Aal?
b<-QA-ab-* bDPLLA: <oPLbP> Qda?, LPTAA? C Vb
<IN blro<oPLb' PONAdPVbdI. Vb: CY QPPN To<oPLb,
PrPYY bro¥balbP 1L, PYC AV 2C PN, bDN
agCA-PLbP> bAUTa- S dUVP. A Vb byLbP, <b?

Native copper
bPDUMDT DAAY

English and Oji-Cree

AW
medical DEVICES
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A medical office or a hospital features countless medical devices,
tools, and machines made of metals and minerals, from needles and
stethoscopes to sophisticated machines that look inside the body,
without cutting, fo examine bones, organs, and soft tissues.

A magnetic resonance imaging (MRI) machine detects confrast
agents, injected info patients to make certain fissues, abnomaliies,
or disease processes more clearly visible. Confrast agents include
manganese-, iron-, and gadolinium-based substances.

X-ray machines defect technetium-99m, derived from decaying
uranium, and the most commonly used isotope in nuclear medicine,
fo reveal brain, heart, and bone abnomaiities.

* Surgical theatres and tools gleam with medical-grade stainless steel.

* Solid-state lasers, using Rare Earth Elements (REEs) holmium and thulium,
make minimally invasive surgery possible.

* Orthopaedic implants allow people fo regain normal function, thanks to
stainless steel, fitanium, and fitanium alloys.
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h With new discoveries, innovation, and material science, the list goes on!
i baDVP PANbUM qda?, baDJ bUP? Ma Ao adMbUP qda?d, bA-
PAYL4PY Qda? Ao rbUP!

TREATMENTS
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Egyptians ingested gold for mental, bodily, and spiritual purification, .
and gold has been used to fix teeth for over 4,000 years. In the 20th 3
century, gold compounds were found to alleviate symptoms of
theumatoid arthritis.

The list of metals and minerals used for medical freatment is long, including ancient and modern remedies.

aA~ Pa* boAUrPa"AbUP? AQ'Ad? Fa dPo’ bPNobUP aCAMAV A, AU~ b7Y bPAILKCP?
Fa od¢ bd<CPd,

AP QPN DR DPIMad: DhA'~a7aAd? VADP <YPANAL-QL~
DLMoMbod,, AYA<] Ta PCLJA0], Vb Ta DPhAwayaAY

PAaLNF << 4,000 CAQ"P VDPL-V-SMAC AACY, Vb AN
baDrPY 20 CATCATCa Q"PA9, PIPbU co?<dPod-AY bIKCY
VDPAULMPDaod PbaADA»,

&

The fight against cancer employs radiation freatment using
radioactive isotopes of iodine, yitrium, samarium, palladium,
and more. Chemotherapy, another cancer-fighting
freatrment, commonly uses platinum compounds fo target
and damage DNA in cancer cels.

Silver, having anti-bacterial properties, is added to
andages and wound-dressings, catheters, and other
medical instruments. Lithium medication helps depression
sufferers, and sulphur treats skin diseases, arthritis, and
chronic bladder inflammation.
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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
stingent standards for surgical toals, from scalpels, and trays to
sinks and operating tables. Sensor probes, ear scope nozzles,
and catheters add fo the list of uses.
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A MINERAL is a natural comnpound
formed through geological processes;
fo be considered a “true” mineral, it must
pe solid, inorganic, and crystalline,

with a defined chemical composition.
E.g., Sodium chloride (NaCl)

A MIXTURE is a combination of
WO or more pure substances,
in which each pure substance
retains its individual chemical
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NATURAL RESOUR

*. SODIUM (Na) Atomic 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

p—— balance of water in and around cells.

AN%< (Na) 4C-" 4pPCM 11

FNYC PPAaLC JAYY AP DAYAY, PNobU aab dPob' Db VN3N,
FC2J” Ta "V, AP'AVLDY b M<oPLbP? DPCNYA? Ta
b>Po’IPaod, byt NdoPLb <b"DPJA? Fa oA PNAYLLY <'b"A
byLbP> Al T7AN

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.

>crPyc (K) 4C-r™ aPCA 19

>CPYC DPLBY 4"PbY Db <:CY dPob® P Ta b3ad”, AaoPLb?
CAYd™ VDM AYdUVK"AQLDY T7° AMMAV-LD? b7 PALoPLLP bPa
bCrV-P7P> Qda? T7A. Vbr Ta DPPPAMAV-LE? DU'A MMo<oP\Y,
Ma"AL Dbo® Fa PPCNYA? b7 N<KoPLBbP, AYdUV-<"AQLL? [PV: T7AY,
ST Aood? AN e]307, bEPyC Ta LioPyC

CESIUM (Cs) Afomic Number: 55

Cesium, a very rare element, occurs in granite
pegmatites fich with the minerals pollucite and
lepidalite. Its main biomedical use is the separation
of deoxyribonucleic acid (DNA). Cesium chloride
freats all forms of cancer and shows potential as an
alfemnative cure.

" Lepidaiite
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Yoy (Cs) AC-M™ APCA 55

WPC bAD aAT PAYLLY, AL DPLBY bASARCLbY VILCY bAS<APad
<=PNY Ta EVADE]”. Vb L7C Aa<llPbU DV: VDMaablMbU' bCb AL
Qd> b>PPACH (DNA) bP>Maod-. 4WYC 230y JIKMMbU baCA-MbU
<KL LodS<AvA? Ma I<KPMbU bDABS MUY adLYPP.

Calcium is obtained from the minerals calcite and
gypsum, and from the rocks imestone, 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.

b3’%C DPLE? dPob' b Ta MNE Ma AL dalA dPo' Db 247D,
2D [a L3> PV b3YC ovao bdyLb' YA+, bDNYIVPALLY, Vb-
AL ASYLEY <:b"A bDPLPPY ALNPAS, Dbot Ta AACY. AMAV-LY?
b7t P<H'DLE TU"A Ta M-DAN TNd. Dbo LYPP AMMAV-LB? Vb
N<-QA-bod~ QA boPM<A .

Barite

Barium, a soft siivery metal, comes primarily from
the mineral barite. Barium is used as an X-ray
radiocontrast agent for imaging the human
gastrointestinal tract. Barite blocks X-ray and
gamma-ray emissions; it is added fo high-density
conctete for radiation shielding around X-ray unifs
in hospitals.

b7LbpP>

URANIUM (U) Atomic Number: 92

Uranium, relatively conmon 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 radiophamnaceutical 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.

Uraninite
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E=Qye (U) A4C-r™ A4PCA? 92

rPYE DPLEY 4'PY K-PCHIDY, 42 <3doa”, Na AS'abU AT'=VY,
AYdUV<"AQLDY PP<PPD TPV:bM, AN/ bBPDU MUY UMoNye - 9m
(Tc-99m), MDYV boCA<KC LYPPA: IKMMBY bLPYALLY LVPP, [PV-bIM
aaCAPAMAA bCUS DU MUY V:N LY 3A>3, DIUBAY MAL VJU'b-4®
boYaoP? bCS DS MOUP TPV b>Nald-~ Tc-99m, bAa<MI<-~
b>MPArbUY AaADA? la baCA-MbU boolMbab:P AaAoA-a?.

TITANIUM (Ti) Atomic Number: 22

Titanium, from the minerals rutile and imenite, 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
fo heart pacemakers and cochlear implants.

*pCy=

C*Uo¥%c (Ti) AC-I'* APCA 22

C"Ua%C¢ AAY DPLBY dPo 3DCY2 Ta AMa”, LYbJ-APMALL?
BALADL Vb Ta 60% VC bdANad', Fa bA2 N<K-QA: Ab-APCLb.
b2 Ad bAS'@ b ALADP, C*Ua%C Ta C*Ua7C bAS IS NabU
Aa<PMbUL? VDDLU baAYPbUM, Db A'ANba Ma Dob?
oD MU Ta TU'A AYdUKAY Ta DPUAQAN

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

o
Pyrolusit
YIOCRLS ¥ development, metabolism, and the antioxidant
STERERATY O gustem.,

Lbo™ (Mn) 4AC-I 4PCA? 25

Lbo" oCPPYLL> bASCh 4v3 @3C Ma dCPY dPo. <A bla"AbUY, AL
DPDCAobU dPobt <#BDEDRN7. TYAN bdyLb' AaoPLb? b NaoPLbo?
YA, 487 bATPLbaY, PPN PPRAPaod Ta Vb N4-AddPaod-.

IRON (Fe) Atomic 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 o help metabolize proteins and to make
hemoglobin, which carries oxygen from the lungs to
the rest of the bodly.

WALCY/

473 AQ-AN (Fe) 4C-I™ 4PCA> 26

73 ALAY T'DV- L4~ oA bV-olMyLb' <"PbY, Vb Ja"AbU bAJSA-QPY
"ALC” Ta LYoC” dPo. 473 Aulb? TYAN TPTbY, AaoPLbd VDN
PPRAPVBALEY TNC Ta VDP FablM™ Md PAMAV-LLLY b<PCalaocd-
D'<a TPV: Pulb' TYAN

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
ody. As an important micronutrient, it helps generate
cells, activate bone and organ development, enable
brain functions, and strengthen the immune system.
Zinc deficiency, correctible by supplements, can
cause stunfed growth, and impeded intellectual
development.

Sphalerite
nSEpeEqy’
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¢’ (Zn) AC-I™ 4PCA2 30

P’ DPLDY dPob' Db <=3 [a "MDa”, MDPV: gA? AJLAY
boCAKC* Vb e gJd? bdyLb' YA Pra<kC AL YA VDPLA-MMAV-LB
PATPLLP Qda?, MNLYbAbD™ Ma ACPQ® byP, AN' by PATPLE Ta Vb
N<-Addlaocd. PYA> Vb byLb' P TYAY, vd™ AMAV-LEY bDCAcbU
DboLVPP, bA2 b's* LMNoPP? Ma LMOolbot bA2 MPIYV: oCA-PLbo

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.

.%"' ¥ NIOBIUM (Nb) Afomic Number: 41
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avA%c (Nb) QC-I' APC 41

avAYC DPLYY dPob' DB <'E&(# [a b3, ILKAD AV: ASAY
Fa bA? P<-AATPUY, bA PP<BAL Ma AYdUV<'AQY, LLCA
LPQUAPE? (MR Fa o¥‘¥A3 LLCK'A' LPQUAN> (NMR) <<C ASA
bAYdUV-<"AQY balPAMAY bPDPDSPOUY adAYC CrUaYC AAY U
DRAN

MOLYBDENUM (Mo) Atomic Number: 42

Molybdenum, from the mineral molybdenite,
contiibutes corosion resistance and hardness to
stainless 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 fornography (CAT or CT) scanners
used to take images of bones, intemal organs, blood
vessels, and other soft fissue to detect a variety of
diseases and conditions.

L-=A'Ua¥/

L-<A'Uac (MoO) AC-I'* APCA> 42

LA'UaC DL dPob' L-EAUQY, bA2 P<Pbac Ma LYb-APMrALL?
A<AY, Toh VDPosS>NaLlby, Db bDP>IrbUP LPeV<IKPPbaAd. DV:
dba APa<d-AY ASKKPIBU bLYbAAUY LPaUAPba ALAD? bASKIKCP
LLCAd" (CAT @2C CT) bLPaPPbURP> Dba?, ACPa®, MPYAY Ta AL
baaCd<MbUP> AaADA Q.

GOLD (Au) Atomic Number: 79

Gold is widely distributed in the Earth’s crust in low
concentrations; it is mined directly and also recovered
as 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 freat cancer.

>4’ (Au) AC-I™ APCA 79

DhP? <LP [PV: 4P 47, da"Abr Ta dCP7 Qda? JUS'CAPYo? A
bda"AbrA™ Db AL DAI'AD XA 0. <01 4,000 CAQ"P PASIKNY
PR bDUMdbo™ AN, Vb Ta bASad?™ DAIP? DATPbU AaADA?
Mo baCATbUY ddPA2, DA b NabUY LYPPEY APPbU MBI
I<MbUN WPIK'ADA? Ta baCAMbUY LadS/<I'"ADA>,

LEAD (Pb) Afomic Number: 82

Lead, a metal found in the mineral galena, is heavy
and has high molecular density. This density works fo
provide radiation shielding in applications such as
X-ray imaging and positron emission formography (PET)
scans, which involve a radiopharmaceutical.

qvpPb- (Pb) AC-I™ APCA 82

QUPb DPLBY dPob' b2Aa, dPbAB Ta bA2 PKH>ALY BV bASab
AS<KKO Vdba"AbUY Vb PLPAV-LLY bLYQUAA™ Ta dC' Aod bAaoPL}
u<+PaA2 (PET), bDPDSbUY LPQUAMAQ.

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.

AL/
A"L’ (Bi) 4C-I'* 4pPCA> 83
DV- ALY bAS'abUY IPDSBU bPBN Ja"Abrd~ bdUPbdd~ dPo
MM Yo, DV- ALY A<KQ LUPRY bBNMURY baCA-MbUP
DaPSd'AvAQ? @C dlob’ bbrPA-aocd.

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 inferstiial cystitis, a chronic
blodder inflammation.

A>3

A=E>= (§) 4C-I'™ APCA 16

DV- 232 AP DRAY, buAPY Ta bA? PALAJAT, BPNabo b>NLL b°
Fa dCPY AMU? Vb bDPAG<IALUY ASabU 'wEbPog, DV F£>2
ASKLC baCATbUY DbaADA?, bBMPA-acd Jb> <UKANA? Ma
Ab»:ANAD, ABUPLAD SPAQ> bASLIPUN,

SELENIUM (Se) Atomic Number: 34

Selenium, primarily a by-product of copper refining,
fypically from chalcopyrite, also occurs in sulphide
minerals containing pentiandite, 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 usage of
thyroid hormone.

VI/7=dCY”/

’=Voyc (Se) 4C-M APCA 34

’EVaC IPDJMbU AL bPDNIa"AbUN PRIAY, DB b2b-A3J” AL b4
DPLR? A=< APab' b Pt VI’ERCY, da"Abr bDMDU LA™ IAMPoTY,
Fa b%Aq, bDMD>USTBUN 4VPbY, 7L DV- Db dPodAY AL T7A

a>r AMMAVLEY Vb NPQ-QA- ddPaocd, b7t MN<oP™ DoV’ Ma AL
b>PALOPLEY TNd DaVP,

-

VISIT: http://ed.ted.com/periodic-videos to see a video
VEAYC, orb VLAY ASAY, DPLE> AL <alP'. Aa<C AV: ALAY lesson about every element on the periodic table.
LPQUArba bu<:UPrbUa dAY DaPs™, DV- ADAY PACALD?

LPaUrPba’ bd<C Vb PLPAD™ dAY, IS NabU AL bLYbA-PHUY

dPoAPD <Ib"A LPaUrPbo b<IKCP AdPA-blMdd.

AaN: http://ed.ted.com/periodic-videos A-ba<-<CL>
bLPaUFPPbUP do? VUIKKNA]~ dPo’ bla"Abr-~.

RARE EARTH ELEMENTS

Vb aA~™ bCb-P> 4"P™ bPIrLLP? Qda?

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.

o700 CPod 2QPCa? "P* bDILLLPI, AU/~ 7/2A%C Ta
"HINYC, Vb aA~ bCb-P> "P* bD>LLLbP?> Ada? (REES).
LLA-YLbod bIrPbUP, P>o-gd-> REES dYLbo> 4-PCbIb*

(ON©)

YTTRIUM (Y) Atomic Number: 39
Yitriumn gives a sharp edge to specidalty scalpels and needles. Ytrium-
stabilized ceramics are used in arificial joints and other prosthetics.

d-¥/2A%C (Y) 4C-IM 4PCA2 39

QEALC ALAY LYOAD bDPDSMOUR LNwV: <I<KPPba? Mo y»>aba.
J#7EALC bBPDLMBUN I'AbaAd? Aa<C bDUSMbUP dodboMA«Q? Fa
dcpy DbNbrA-ad.

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.

2q2Cact (La) AC- 4PCA> 57

2PCaCl PPLB bDIUWY, AP'AVALD Vb VA TC'A PCh <NV/
baCA-PbUN "<7>3<HNCy (MC'A bCb AL MP:bY) Fa b>o<doPLb'
>NNdP b>P<op™.

SAMARIUM (Sm) Atomic Number: 62
Samarium, in the form of isotope samarium-153, is a radiopharmaceutical

GADOLINIUM (Gd) Afomic Number: 64
Gadolinium has paramagnetic properties that work in compounds injected
info the body fo enhance contrast when using MRI machines.

bD=A%C (Gd) AC-IM APCA 64
DV- 0IAYC ALAY ALK bPC'D>™ dAY AYAY PBP VUabo
bu<hbo™.

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.

"B>Eryc (Ho) AC-r* 4PCA 67
"DECYC MNdYLEY AAY Vbr Aa<C bBPDS MUY LbPba? bLPPbU
bASDIPLY AvPY, bBCAGC: PNNDY X0, Ta aV Do bLMo™.

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).

D=AY%C (Tm) 4C-I 4PCA 69

BASTNASITE Vb bA? @A~ FCU'A PGYLLM, dold PPLarc<-UP>. used fo alleviate pain from cancer that has spread to bone. IFAZC ASUKE o<’ba? b<LIMBUP Ta LodJ d"ADA?
<nCha¥’ P (20 (0D (L) [ (o)) el baCA-POUP AL b dblbUR APTYA™ (b<rbUpd bLVb
MONAZITE Fa dC' dah¥. DV: 4P 4-L5ABY V<<APP~ a3C ALEAYC (Sm) 4C-T™ 4PC2 62 QCATAV:A: L2PE),
e QABADY 40 NLEAYC AADY bPNTHUY LUPPL-> 7D NLBAYC -153, bLVb-bI™
Q o .

b>P>U MUY ANACILYPP blo™ bLoJU'<I'Ad~ bAwlLbo' Dbo.
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