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Activity required
What are you required to do?

Design and submit an infographic on a Radiopharmacy topic

How many marks are on this task?
4 marks

What is the deadline for the submission?
December 5t - 9 pm



What is an infographic ?
Infographics are graphic visual
representations of information,
data, or knowledge intended to
present information quickly and
clearly.

Drug addiction is one of e e
anybody can go through. It's important that you get the proper
e get on the road to recovery

What is DRUG
ADDICTION?
Drug addiction refers to

ycho:

that cross
rain barrier,

d-
temporarily '||lcrmg the
chemical balk f the
bra m\

According to the nce Abuse and
ental rvices Administration’s
AMHSA'’s) National Survey on Dru

Use and Health,

23.5 5

mILLIoN °*'

needed my
treatment for
Jpm ilicit drugo
alcohol

problem in CU

Treulment Options For Hddlclmn

e frtsep for he addiced
person is (0 acknowledge that
redlsasnbslbzlnee
ndency problem.
T

best treatment options for addiction depend on
-al factors, including what type of substance it is and
i the nts..

sever:
how it af

Most Commonly Abused

-

) SHORTAGES

Types of Drugs FDA Considers
for Drug Shortages

sarious disease or modical condition o1

Drugs:

i Of these, ONLY

2.6 miLLion

that is

¥DA Works to
Prevent Drug
( | o N Shortages

FOA cennat reqire
pharmaceutical company to: Wistund srategic plan

(+]

FDA Responds
to Drug
Shortages

— A : e
SUPPORT SERVICE ¥ Industry Can Help

FDA werks with the i |

FDA 310 works with sther pharmaceical
companies ok e

sober
preventing i e e

family sessions with a specialst, Help with

amllyscsslons ‘may form part of the program. coping with cravings, avoiding the substance, . Y
ng on the eve of addicton, patient and dealin ing vithpossble Telapses are key (0 . . FOA
e effective addiction programs. may ook fo & pharmacouica company hat s

outpatient or residential settings.

Self-help groups |

he doctor or
addiction expert may
recommend either an
patient or

inpatient residential

WWW. ulpinerecoverylodge.com

\\ These may help the patient meet other

b 0 rodirect predect o e V.5, market to

address o shortage

people with the same problem, which
: Sfeh boosts motivation. Self-belp

" groups can be a useful source of
education and information too.

. Addiction to depressants

these may include dependence on

! barbiturates or benzodiazepines.

 During withdrawal the patient may
experience anxiety, insomnia,

sweating and restlessness.

Addiction to stimulants
\ these may include cocaine and
other amphetamines. During
J/ withdrawal the patient may
experience tiredness, depression,
anxiety, moodiness, low
enthusiasm, sleep disturbances,
and low concentration.




Comprehensive Medication
Management (CMM) |

ImprOVing Care Of a team-based
H Igh— Risk care process to ensure

high-risk patients receive the

H best and safest results from medication
Patlents therapy according to treatment guidelines and
scientific evidence.

1 « IDENTIFY Patient with chronic disease(s) at high-
risk for poor health outcomes (hospitalization, death,
complication of disease) is identified. Treatment goals
l_ are established by patient/provider.

-~ ¢IVHM

4. MONITOR Patient progress is
— continually monitored to ensure safety
and effectiveness of drug therapy, and —l
team reports to provider,

2 « REFER
Patient is referred ==
to pharmacist-led
team with expertise
in delivering CMM

3. COLLABORATE
Pharmacist works
with patient and
physician through
a formal agreement

for evaluation : "
of medication- (collaborative practice )
related barriers and agreement) to assist 5- IMPACT Patient continues to work
opportunities to patient in reaching with pharmacist. Medication adjustments
control disease. treatment goals. are made as needed until patient reaches

treatment goals

1/ 2 of the

prescription medications
taken every year in
the US are used improperly*.

MEDICATIONS | | | |

Adverse effects from medications are estimated to be the

th leading cause of
DEATH in the U.S!

of hospital readmissions

among seniors in the U.S. are avoidable, primarily
through better use of medications®.

WHAT

can | do next
to start benefitting from CMM?

Healthcare professionals:

For more information, go to:

pharmweb.usc.edu/MedicationManagement

’/ ® to include a one-stop-shop for CMM resources
High-Risk Patients

~ igh- E

® (JBP : USCSChOOl Talk to your physugz:ian and ask for CMM

pubiiceaitn  Of Pharmacy o 207

Medications and fdou
Lowring o presin,Hoidwiocs
rpanaasn g d thos i

Whatis blood pressure?

culed hypertansion.

How are
medications
administered?

What can occur if not treated?
i blocd presare hen b 20 g
s conidred sent condiion

v i, high oo pressurs can conne:

Giroke
yoes ol
3

Q

Types (Classes) of High
Blood Pressure Medicines
Trerarecurety i typos f ekt k.
i ot poran

1. Confrally-Aching Alpha Adeencrgics
IR A A —
Chimcis i th b thor, i Hocd

sl b the heset 10 busk
rasv——

2 Bela Blockers

3. Cacium Channel Blockers
darupt e Mot of akum gh
channet ono oo et e howt cebs:
o bl vesses 0 1o 40 hear 1 bt
e ey anton sty

4. Pe
Al g s
109 hoemeoes from tohtesing the

e wl ot st v, By caunirg e

Pharmaceutical
upply Chain

Omni channel

As of 2012, 30% of all drugs
purchased globally by hospitals &
pharmacies were bought directly from
the pharmaceutical manufacturer
rather than through
wholesalers/distributors. This has
continued to grow with the popularity
of cross channel sales.

Expansion into Emerging Markets e

Improving access to customers
in emerging markets is providing
pharmaceutical companies with

opportunities for growth.
$ $ $ $ Pharmaceutical Sales in $ Billions
M 2011 W 2014
Supply chain Supply Chain Costs

expenses = 25% of
pharmaceutical costs

> Global pharma industry I
expected to be worth more of that = ar.mual
supply chain costs

1$1 trillion e
> $ 250 billion

| than $1 trillion by 2014

Technology Improvement

Warehouse Management Systems (WMS) are being implemented to increase efficiency and reduce cost.

Increase profits by removing wholesalers from WMS will manage activity increases when
the supply chain expanding business into emerging markets

v

Implement an efficient omni channel strategy
by integrating all technology platforms

Implementing a robust WMS will assist in
streamlining supply chain operations

s toward a Revitalized Pharmac

Sourc wstrategy-businesscom

Strengths Supply Chain® ; wwiv.reportlinker.com *Phar

tical Supply Chain®; McKinsey & Company “Building New ﬁ v
tical Industry Market Research & Statistics = / a ex



The diabetes dilemma

Not one-size-fits-all

Diabetes is a common disease,
affecting nearly 30 million
Americans?, but every individual
requires personal attention and
care for better outcomes.

cy of diabetes patients
36 6 O  are nonadherent to
= diabetes medications?

Comorbidities

Patients with diabetes often
have related conditions that
present additional health

challenges.
el W R
H::ng;szl:roed chollielgperol Depression
257
87% have one are prescribed
or both an antidepressant
30 vs. 90

Stroke

Adherence is critical.

Patients with diabetes are at increased risk
for developing serious complications,
while healthcare costs continue

to skyrocket.

7 ?@14‘#

Heart attack

213

of those with
diabetes die

from heart disease

or stroke?

Iz

Blindness

G0

Kidney fai

Only 48.3% of patients with 30-day fills at retail are
adherent to oral diabetes drugs vs. 67.7% (90-day
retail) and 81.4% (90-day home delivery).5

lure ———

Comorbidities and complications make diabetes
a difficult, costly challenge that can only be
controlled with a high standard of clinical care.

1

costliest traditional
therapy class over
the past 6 years?

*176B

in diabetes-related
medical costs
in the U.S.}

(o

Diabetes trend
I\ will be near

w 20% for each
V of the next
three years?

Cost §

High and climbing

84 million adults—or 1 in 3 -
have prediabetes.?

With prevalence on the rise,
it's inevitable that more and
more of your member
population will need
treatment in the future.

Increased plan costs

Plan costs are nearly three times more
for patients with diabetes than for
those without diabetes.5

$

$

Without diabetes

[LALN]
LR

With diabetes



Recomendaciones sobre la amalgama dental

La amalgama dental, a veces llamada "relleno de plata”, es
una mezcla de mercurio, plata, cobre, estafio y zinc que se
utiliza para rellenar las caries en los dientes. Los rellenos
de amalgama dental liberan pequefias cantidades de
mercurio en forma de vapor (gas) que pueden entrar al
cuerpo por inhalacian.

n

- -

Mifios, especialmente  Mujeres embarazadas Madres

los menores de seis

o gue planean

lactantes

anos quedar embarazadas

9,

Personas con
deficiencias neurolégicas
o problemas de rifiones

Personas sensibles al
mercurio, la plata, el
cobre, el estafio o el zinc

plY U.S. FOOD & DRUG

ADMINISTRATION

Aungue no se conocen riesgos para la salud asociados con la
ingestion de particulas pequeiias de amalgama dental, la
inhalacién de vapores de mercurio puede ser dafiina para
ciertos grupos de personas.

La Administracion de Alimentos y Medicamentos de los
E.EUL. (FDA, por sus siglas en inglés) recomienda que las
poblaciones de alto riesgo eviten que se les cologuen las
amalgamas dentales, si es posible y apropiado.

= Sisurelleno estd en buenas condiciones, la FDA
recomienda gue no le remuevan el relleno de amalgama
dental, a menos que sea médicamente necesario.

* Sipertenece a una poblacion de alto riesgo hable con su
proveedor de servicios dentales sobre otras opciones de
tratamiento disponibles.

POR QUE

Para obtener mas informacioén, visite www.fda.gov/dental-amalgam.




U.S. Food and Drug Administration

What isa drug as deﬁned by the FDA"

A drug Is any product that bs Intended for rint

nof dise and that tis intenced 10

& [FID/A Drug Approval Process

Drug Sponsor’s Discovery and Screening Phase Drug Sponsor’s Clinical Studies/Trials

L f | i ' E
'-‘__;:;f—/.‘f'

2080 ;

The typical number of healthy volunteers used in Phase 1; this phase 1
ermphasizes safety. The goal hese In this phane is o deteemine what the {
drug’s most freguent side effects are andd, often, how the drug is |
metabolized and excreted [

= |

|

IND Application

—— 100 |
Drug Developed ,

Ivedigateddiewaseched

haern, FOA st verties Dt
Uhere v abe pase » @i
consent and humon subgect
protection,

Infocmation about safety and efectiveneds, study diffesent populations and
derent dosages, and uses the drug in combination with other drugs.

Fage |

The 1ponnce sbmits an i A
ywestigational New Drug : . 4 The typical number of patients used in Phase 2 this phase emphasizes
DOrug sporsoe dewiops a IND) appication to FOA : eflectiveness. This goal ks 10 obtain preliminary data on whether the drag works ‘
new drug compound and Luned on the results from ' In people who have a certain disease or condition. For controlied trials, patients “
socks 10 have It apgroved il tenting that include, | recoivieg the drug a1 compared with similar pationts receiving a dilfecert (
by FOA fox sale inthe the drug's composition and ' treatment-usually a placeba, or a different drug. Safety continues to be |
United States. ~ manufacturing and . evaluated, and short-teem side effects are studied. [
develops a plan for testing : :
the drug on humans, ! \ [ ]
. [
Animals Tested ' At the end of Phane 2, FDA and sponsors discuss how large-scale studies in Phase 3 will be done. ‘
' OHUG |
FDA's Center for Drug ' PONYR ‘
Evaluation and Research :':"o'm' ‘“‘;m ---------- . ,
(CDER) evaluates new drugs et [
before they can be sold By Mgt sphcies IND REVIEW ‘
are used 1o gather basic FOA reviews the IND 10 assume ’ ‘
eformation on the safety that ther proposed et ' S
and efficacy of the Qenenay referved 10 25 ciriod ‘
compousd belng Ll:.\ﬁt:::,':.:::,” . The typical number of patients used in Phase 3. These studies gather moce



Groups of 2-4

Next lab

- o -

Choose or
propose topic

Determine the points the
infographic will include,
collect info and design

Canva.com
Visme.co
Photoshop

Power point



Long before deadline By deadline: December 5t

o \ - Submit your infographic by email
m\ sabouelm@aun.edu.eg
E-mail subject: Infographic- Lab#
Revise your infographic ~ Inyour email:
with the TA Topic name - group members

Bestlor2 ,\e % December 12t
° ° ° .
infographics will 4=  Bying printed infographic

be recognized to the lab


mailto:sabouelm@aun.edu.eg

Notes

Infographic should be:
Original (not copied)
Covers different points of the topic
Balances text/info and graphics
References should be provided with the infographic

If infographic is copied=zero marks
Submission after deadline = zero marks



Students’ Infographics



RADIOPHARMACEUTICALS IN
DIAGNOSIS OF THYROID

A
v<\‘

A
GLAND .

A INTRODVCTION:

ey TWO NVCLEAR MEDICINE PROCEDVRES ARE COMMONLY
\E VSED TO EVALVATE PATIENTS WITH SUSPECTED THYROID

ABNORMALITIES

THE RAIV TEST THE THYROID SCAN
RADIOACTIVE IODINE UPTAKE: @
THE THYROID GLAND BOTH TRAPS IODINE
AND ORGANIFIES IT INTO THYROID

v ¢

HohUpiske-Gaves'  No Ustabe - Tyt

&
Sine STRitE HIGHER THAN
SHNS SN THOSE IN THE

TRAPPING)

MANY SUBSTANCES CAN INTERFERE WITH
THE UPTAKE OF IODAINE IN THE THYROID
LAND. -

thyroid gland radioactivity
t‘

Radioactive fodine
is ingested

434 1-50DIUm 10DIDE 1S i
USED MORE OFTEN, U‘d‘u‘m

PECAUSE IT 15 InEXpENSIVE  (BHILE
AND READILY AVAILABLE.  ogp, BO

BODY IMAGING
THE PURPOSE OF WHOLE-BODY IMAGING IS
TO DETECT FUNCTIONING METASTATIC _
THYROID CANCER AND RESIDUAL NORMAL
THYROID TISSVE AND IS ACCOMPLISHED BY
ADMINISTERING 1311-NAI ORALLY.

J.Al.c daa



Imeaging of inflammetion
and infection

IMAGING OF INFECTION HAS A VITAL ROLE BOTH IN THE INITIAL
DIAGNOSIS AND IN THE CONTINUING MANAGEMENT OF PATIENTS WITH
INFECTION OR SUSPECTED INFECTION

i 00"7“""5”5
Types of inflammation m

e Acute PACTERIA Vi/-uses
e Chronic * &
Types of infection f *
* Viral A\
® Bacterial
® Fungal

Properties of ideal
imaging agents :
¢ No side effects

F N7 3
e Specific
/ * Safe and easy to
prepare
Applicable to

immunocompromised
pateints

Radiopharmaceuticals
used :
* radiolabel leukocytes

* 18F-FDG
* 67Ga-citrate labeled \)

antigranulocyte

antibody \"‘ 4
preparations T.,:'
===

| ——] g

==

t

Imaging Techniques used :
e CT scan
e MRI ultrasound
e SPECT
e PET
e X-Ray

quﬂ‘ A



Radioimmunotherapy/(RIT)

Y-&-Yy- <y

Radioimmuno-conjugate

oS QR dﬁl ;Lu.ni

adlmmmunothercpy Q' ; ;ﬁ”‘-‘aﬂ

RIT is a combination of . '7*
radiation therapy T
+

Tumorcolls

immunotherapy

Use of

Radiommunothera
treat non-Hodgkin B-cell lymphoma
for newly diagnosed patients

patients have not responded to
chemotherapy or treatment with

What Equipment is et ety

¢

used?

start and maintain intravenous
catheter, images of patient with
gamma camera before or after
therapy. Often, single photon
emission cumbuted tomography

(SPECT) imaging will also be

performed.

X

What will yo feel
during procedure?

Except for intravenous
injections, most nuclear
medicine procedures are
painless

Side effects

decrease in blood counts. this
lowering of blood counts may
result in bleeding or infection.
There is a small risk of bone
marrow damage.

/\)%\@

Additional side effects , which /\) @ (\
are usually short-term =

Diarrhea

CHILLS



Positron
emissiion [
tomogaphy

afle B

What is PET/CT scanning?

is a type of nuclear medicine imaging.

uses small amounts of radioactive materials

called radiotracers or radiopharmaceuticals,
a special camera and a computer to evaluate
_organ and tissue functions. By identiqmg

e ' \

es at the cellular level, PET ma
et of disease before othel
s can.

Some common uses of the
procedure:-

detect cancer and/or make a diagnosis.

determine whether a cancer has spread in the bo
assess the effectiveness of treatment.

evaluate brain abnormalities, such as tumors, memory
disorders, seizures and other central nervous system
disorders.

mapnormal human brain and heart function.

CT Scan PET/CT Scan*

Organs snd bones Exsct location of high cell actvity

PET Scan
What does the equipment look like?

A PET scanner is a large machine with a
o round, donut-shaped hole in the middle. It
machine’ ) looks like a CT or MRI unit. Multiple rings of
= detectors inside the machine record the
Rotating, = e e
scanner energy emissions from the radiotracer in
your body.

Motorized
] exam table

The limitations of PET/CT

* It can take several hours to days for the radiotracer
ulat the area of interest
2d blood sugar or blood insulin levels may
ely affect the test results of diabetic patients
[ o have eaten a few hours prior to the

Want to Learn More?

https://www.radiologyinfo.org/en/info/pet

asd | ) Jale 5 sl



Radiation
Toxicity

What is radiation toxicity?

Exposure to very high levels of
adiation, such as being close to
an atomic blast

e Skin burn
Hazards Of e Nausea
radiation - vomitin
e Death

How can you protect yourself

from radiation?

Time
less time spent near the source less i

radiation received
Distance
great distance from the source less |:|(_)|i|

radiation received

Shield

behind sheilding from source less
radiation received

ALALA

BIOLOGICAL LASER RADIATION

P n
HIGH VOLTAGE
S—,

('MJJAAASJQA‘



The radionuclides used to make radiopharmaceuticals
are produced artificially

Via devices

Cyclotron:
accelerator propels a beam of i |

charged particles (protons) in a

circular path.

Nuclear Fusion 1

two or more atomic nuclei
combined to form one or more =
(neutrons or protons).

3 Nuclear Fission

the nucleus of an atom splits
into two or more smaller
nuclei.

o c;iﬁ#‘



3 posa Jlaa (ladl

Have considerably
advanced and applied
to cardiac patients in a

clinical setting.

.

THINKING REMEMBERING




Quality
System

The actual mechanisms and
Quality procedures by which the
ERAALCH quality isassured (focusing on

the product;making sure the

product has the required

Quality quality)
Control

Quality control testing

Biological tests

Impurities lonic strength

Physicochemical tests
Osmolality Physical state

Radicsynth Puificalion Foumnulation

Sterile
fitration

PET scan and image analysis Radiotracer Injection

SR TS S S




RADIOPHARMACEUTICALS

1. Definition

« prepackaged set of sterile ingredients for

speuﬁcrudnophwnncyusuwullypeofht

that are mixed with
rudlolsohpesalameduseoldhts.

) e
2. cold kit Properities
+ Ligand to which 99mTe is to be complexed (organ specific)
*» Reducing agent , Sn(ll)-chlorid
& Buffer to adjust the pH for labeling (NaOH/ HCI)
+ Stabilizing agents(ascorbic acid)
* Excipients for isotonicity (NaCl)
» The kits are prepared in a freeze-dried form and have a
long shelf life, ranging from several months to years.
* Storage in a refrigerator at 2-8°C is advantageous

3.components of cold kits
» active ingredient
= reducing agents

» antioxidants
! g . buﬂ:er
4. Aval'lalﬂlty _X

They are available in multidosal, are
cost-effective because they are pre-
packaged, and cannot be made
available in the hospital by the

operator.
5. Active Ingredients
« th P thn:h forms a complex with metal.
* can he bid oy () Fert

active ingredients depending upon lhe number
of donors in the oxidation,

« Reducanat lowers the oxidation stage with a
few active ingredients, like phosphenes.

Cig A el



Renal imaging vai
radio pharmaceutical

CT scans of the kidneys can
provide
more detailed information about
the
J[Kidneys than standard kidney
,ureter, and bladder (KUB) X-rays
thus providing more information
related to injuries and/or diseases
of
the kidneys

Tc-99m DMSA (2,3
dimercaptosuccinic acid)

is a technetium .
radiopharmaceutical used 1 ¢
&
2

oS ReAL sean

in renal imaging to ; i
evaluate renal structure e — ramo

and morphology. . o
¥y M .
4 - % -

The patient will receive an
intravenous injection of the
radiopharmaceutical and
will lie quietly on an imaging
table for 20—30 min.
Depending on the protocol,
there may be 2imaging
sessions.

ove




SAFETY
PROCEDURES FOR

RADIATION

BASIC RADIATION SAFETY PRACTICES

does and donts in radiation protection
practice

do wear laboratory coats and

'}U gloves

httos'/ /www cde aov s nceh » safety

dasa 3 gaaa Ll



Radioactive
decay

Radioactive decay is the emmision

of energy in the form of ionizing
radiation

Vield )

TYPES OF RADIATION

Types of ionizing radiation
a ionizing
B ionizing
y ionizing

@

e EDERE

Uses of decay

aionizing... Treatment of cancer
disease

B ionizing.... treatment of bone
and eye cancer

y ionizing...in pasteurization and
levelling guage in food packing

The most common disease that
arises in exposed to radioactive
pollution is cancer, anemia,
leukaemia, haemorrhages, and
cardiovascular disease.

d...\QLAM‘ Uac g\AJ
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Chest Pain 5 :

Radiopharmacy
Department
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RADIATION
| - TOXICITY AND
1 PROTECTION

Arsaalint s pdnonc e
Tar vioaw wu s i baogs

Medoad letme b ab e
Loady ST war

i buniy sond i
heee ranas scurcecin J3

Dengxr of { ewtaaza susnnces |
W RO Ry [ It R o 3
i Poanses, wans ad I
Periey Lmnlinl walz, .]
3.5
$ 5
$ 7
2 Bwelie ST g
1 Follizulas. finn oo dull syttecatmlaiondy s
dessrannn ing A A
r;,.:'?.:;:;f s ':’,,:,“;,::: o Limit Time | Increase Distance Use Shielding
3 dna;mummx-‘.a' e oceda
a Uoabhoe st monst desquammition o ey chas skin
felds, pitting scemy
4 Maencion, boroethage, acreis
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T roiq cancer

It's most commoea, péople
3 and those\ove
Women are 2
more likely %
develop it than men

on your neck

* Afeeling

1MIBG SIDE EFFECTS @




RENAL IMAGING VIA

RADIOPHARMACEUTICAL

Renal scintigraphy uses small
amounts of radioactive
material called
radiopharmaceuticals

Renal scintigraphy uses a special
camera and a computer to

evaluate your kidney function 3
and anatomy

Tell your doctor if there's a

possibility you are pregnant
L or if you are breastfeeding

p—
. ‘ LV
Discuss any recent ilinesses, d N

medical conditions, allergies . -
and medications you're -~

taking with your doctor

(.’3% P Leave jewelry at home and
é \ /A5 é;) wear loose, comfortable
P - ing.
% &@Aﬁ clothing. You may be asked to
Fuw O wear a gown.

Renal cortical scintigraphy detects the amount of
functioning renal cortical tissue

Renal perfusion and functional imaging examines
blood flow to the kidneys

ACE-inhibitor renal scintigraphy helps TN IS VI NS
determine if the cause of a patient's high

blood pressure is coming from the kidneys, W§ 9% @&
due to narrowing of the renal artery or
arteries . -

ﬂtm\q;m;.{gm



Quality control of
radiopharmaceuticals

The purpnse of QC: & e cazire trer he quality o7 the prodozod
£l detisad alceprance  or £. These oo
d oe tke radio Ze ans the nature of ecter used (i
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PEPTIDE
RECEPTOR

RADIONUCLIDE

THERAPY

NHA T'EU%EWDE EECEPTOR 0
RADIO |. DE" \PY. <
PRRT is a type of targeted cancer therapy that
treats neuroendocrine tumors (NETs). It

enables the delivery of radioactivity directly to
the NET cancer cells.

How does PRRT work

PRRT targets specific receptors located on
the surface of tumor cells .The
radioactivity damages the tumor cell's
DNA and destroys the cell.

& PRRTis fo le with gastroentero tic
Nﬂs.'i‘he:epmude tumorsgo that oc:umnm
Pancreas [ stemch
{Rectum .small and large intestines.

ADVANTAGE +

PRRT is targeted therapy because these

radioactive drugs are highly selective in their
ability to specifically reach and damage r

neuroendocrine tumor cells

SIDE EFFECTS -
Neusea  vomiting = e":i'lﬂ. *

counts

j= APPLICATION

== 90Y-DOTATOC and 177Lu-DOTATATE
‘= 4 arethe most used radiopeptides for

==z PRRT with comparable tumour
response rates

T

=
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RADIDPHARMAGEUTICAL

GOLD KIT

GONTAINS

t '

PROPLEMS

Fractionation of cold kits in
NuclearMedcine under
different conditions of
temperture

DEFENITION

Non-radioactive
unit-dosed reagent
kits.It is efficient and
cost-saving method
for 99mTec

PROPERTIES

sertile &closed system
long shelf life
non-radioactive

[AppLiCATIONS

NANOHSA(ALBUMIN ~ COLLOID

' | for scintigraphic imaging an

assessment of sentinel lymph
nodes in tumor diseases&
Methylene diphosphonate in vivo
kit to diagnose 1ry bone tumor

BY : MARIAM JOSEPH, NEVEENRNORMA

i Loy 6



Dosimetry of
radiopharmaceuticals

Measurement of radiation exposure from x-
rays, gamma rays, or other types of radiation
used in the treatment or detection of
diseases, including cancer.

i

Dosimeters are used to ensure that a harmful
dose of radiation is not received over a given
period of time.

o \ badg
d to measure gamma,
ergy beta radiation.

converts photonic energy to a detectable electrical signal

3 _Charge couple device ge metal le

4_Photo

transistors are fundamentally amplifiers

Photovoltaic sensors/solar cel B Sibsne

gray (Gy) energy absorbed per unit of mass
(J-kg-1) Equivalent d (H) measured in
sieverts (Sv)

A Jlan s



Production of radionuclide ﬁ‘M J?‘ céu P 9

via cyclotron

Radionuclides occur naturally
r are artificially produced in
cyclotron,particle

accelerators or radionuclide.

Cyclotron

Dees
Evacuated -
Chamber \ Magnet
=
@I constant
lonSource W Magnetic
Field
7
Pt .-
Path Magnet

Deflector

Target

Reaction mechanism

9p-10n 8p-10n 4
19F* 18F
() For example
°.... = @ 18F, 13N, 11C and 150,
\\b they are produced by

cyclotron and useful in
nuclear medicine,



PRODUCTION OF
RADIONULCLIDES

VIACYCLOTRON

Cyclotrons are versatile devices,
producing accelerated ion
* beams which find applications
.t in many areas.

In the field of medicine their use
is both in diagnosis and therapy.

the cyclotron produced
radionuclides are often
neutron deficient and decay
mainly by EC or B emission

There are two types of
cyclotrons, namely,

synchrocyclotrons and
isochronous cyclotrons

A cyclotron consists of two “D" Cyclotron Principle
shaped hollow plates which are
sandwiched between two
magnetic plates. When a charged
particle is introduced at the centre
of hollow space between these two
“D"s, the charged particle goes to
one of the Ds with negative
potential and starts to accelerate.

As the magnetic field B is perpendicular to the charged
particle’s motion, according to the Lorentz' rule, this
motion becomes circular. After completing the half

circle.

when this particle goes inside the other “D" with negative
potential, it moves in the circular motion due to the
magnetic field. In this way, a complete circular motion
occurs with a radius.

3 gaaa (all eLuA



WWia Reactor

Neutron
Capture

92

U o
29802810 | | Example

-
(1IN) ‘
.

Mechanism » £3% 5

s Co
(2BE/S2H) (27P/32N)
Fe
(26P/33N)

v yon
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Pet-ct Soan

POSITRON EMISSION
TOMPGRAPHY

2- This collides with an electron
inthe tissue and in the process
converts mass to energy (E=m¢:2 )
in the form of two photons

3-The PET camera uses scintilltion
crystals placed arround the subject
to detect these photons

Alas (g4
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WHAT IS
RADIOIMMUNOASSAY?

1) DEFINITIONS

Affinity (potency): the tightness with which the ligand binds to the
receptor or antibody binding site. This is usually expressed as an
equilibrium constant, Kd. The lower the Kd value, the higher the affinity.
This also relates to the concentrations of unlabeled ligand that can be
measured in the competitive assay

Radioimmunoassay (RTA)

2) PRINCIPLES OF RIA METHOD [/ N ‘

The major substances and Instruments of regular RIA involve that
specific antiserum to the antigen to be measured, avallability of a
radioactively labeled form of the antigen, a method In which the
antibody-bound tracer separated from the unbound tracer, and an

to count Due toits
re not about the theories of
RIA. In reality, RIA is simple In principle. The concentration of an
unknown and unlabeled mxlgon Is obtained through comparing its o
labeled antigen to a o0

specific nmlbudy with the lnhlblory effect of known standards.

b 3) HISTORY
This method was developed by Solomon Berson and Rosalyn
+¢  — Sussman Yalow at the Veterans Administration Hospital in the Bronx,
/ New York.[3](4] This revolutionary development earned Dr. Yalow the
I = Nobel Prize for Medicine in 1977, the second woman ever to win It.[S] In

her acceptance speech, Dr, Yalow said, “The world cannot afford the loss
of the talents of half its people if we are to solve the many problems
which beset us.[6] Yalow shared the Nobel Prize with Roger Guillemin,
and Andrew Schally who eamned the prize based on their research into
"the peptide hormone production of the brain".(s]

4) TIPS AND FAQS

- P Particularly when using an automated data reduction system, it is
= essential that you review your raw data. Check that your Total Count.
tubes, non-specific binding, zero standard binding and callbration curve
shape . If any of your assay are
J Ovtctube Labnt you will notice by inspecting your data.

The area of your calibration curve between your zero standard (no
-n.m- mauu) bhdlnq and your first calibration curve

ity of If you need to
measure slmpl- bdow this, you will need to concentrate them

5) PROTOCOL FOR A HYPOTHETICAL RIA

« Equilibrate all reagents to room temperature and mix before \ (

use.

* Label duplicate tubes for total counts, NSB (blank), each ’ [P —
standard, and each sample.

* Place tubes in a suitable test tube rack.

« Incubate overnight (16 - 24 hours) at 2 - 8°C.

« Add 1mL of cold Precipitating Reagent to all tubes except total
counts, and mix.

* Incubate for 20 - 30 minutes at 2 - 8°C, and centrifuge at 2 - 8°C.
for 30 minutes at 1000 - 2000 x g.

* Decant the supernatants from all tubes (except total count [ r——
tubes) into an appropriate radioactive liquid waste tray. o

* Blot the liquid from the rims of the assay tubes on absorbent
paper mats for ~ 1 minute. ), | o Wbt ol preipne

« Count the radioactivity remaining in the assay tubes (including
the Total Count tubes).

¥ atabeted e dptaces
e e

PREPARED BY:

+ Hala Abdel Samad
+ Hadeer Gamal




Radio immunotherapy

History of Radio immunotherapy:

This method was develop by Solomon Berson and Rosalyn Sussman Yalow at the Veterans Administration
Hospital in the Bronx. New York. This revolutionary development earned Dr.Yalow the Nobel prize for medicine in
1977. In her acceptance speech ,Dr. Yalow said “The world can not afford the loss of talents of half its people if we
are to solve the many problems which best us .

e &)

1. Patient receive a
dose of monoclonal
antibody .

N S

- D
%@

g

2. monoclonal
antibodies coupled
with cytotoxic
radioisotope

NI L

A

Y

2

3. Injection of
radiotracer into
blood stream

N

=

TTTTTTTTTTITNTIVIVERS

Radaton!

5.The radiotracer
directly deliver a high
dosage of radiation
to the tumor causing

DNA damage

LTI

e |

4.The
radiotracers can
bind to the cancer
cells .

Applications of radio immunotherapy

Treatment of uterine cancer Treatment of lung cancer

iodine increase thyroid
cancer risk

Lungs: inflammation .
screening and possible
cancer risk

Skin:burns from acute
exposure

Side effects of Radiation
Brain: may cause seizures

~ Thyroid gland: radioactive —

increase risk of infection

W&‘d&
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Imeaging of inflammetien
and infection

IMAGING OF INFECTION HAS A VITAL ROLE BOTH IN THE INITIAL
DIAGNOSIS AND IN THE CONTINUING MANAGEMENT OF PATIENTS WITH
INFECTION OR SUSPECTED INFECTION

el qv'j'"if""’
Types of inflammation m
* Acute BACTERIA Virgses
e Chronic
Types of infection * *
® Viral ¢

® Bacterial
® Fungal

Properties of ideal
imaging agents :

No side effects
Specific

Safe and easy to
prepare

Applicable to
immunocompromised
pateints

™,
>
.

- |

Radiopharmaceuticals
used :
e radiolabel leukocytes
* 18F-FDG
* 67Ga-citrate labeled \)
antigranulocyte
antibody

preparations _J

Imaging Techniques used :
e CT scan
e MRI ultrasound
o SPECT
o PET
* X-Ray

o) Ae Jaud g lad
Radicimmunotherapy(RIT)

o8 o/
e..Y - o
j_(* % I *%

What is ’/,4“ 7*
Radicimmunotherapy ‘_ A’ i““—"‘

RIT is a combination of &e o
radiation therapy =
+ Tumor ool
immunotherapy
Use of
Radiommunotherapy
treat non-Hodgkin B-cell lymphoma
for newly diagnosed patients
patients have not responded to
What Equipment is i iy
used? N
start and maintain intravenous '_\ &
catheter, images of patient with g
gamma camera before or after
therapy. Often, single photon &
(SPECT) imaging will also be
performed.
What will you feel
= during procedure?
Except for intravenous

injections, most nuclear
medicine procedures are
painless

Side effects

decrease in blood counts. this
lowering of blood counts may
result in bleeding or infection.

There is a small risk of bone

marrow damage.
Allergy Symptoms
) @ ®
2 S ™
Additional side effects , which ) ( W:
are usually short-term = = W
= =

i
H
i

CHILLS

g i Cmalaly

RADIOPHARMACEUTICALS

1. Definition

= prepackaged set of sterile ingredients for
specific radiopharmacy as a special type of kit.
radicisotopes are used as cold kits.

o e}
2. cold kit Properities

* Ligand to which 99mTe is to be complexed (ergan specific)

v Reducing agent , Sn(ll)-chlorid

* Buffer to adjust the pH for labeling (NaOH/ HCI)

+ Stabilizing agents(ascorbic acid)

s Excipients for isotonicity (NaCl)

» The kits are prepared in a freeze-dried form and have a

long shelf life, ranging from several months to years.
+ Storage in a refri at2-8°C is ad

| 3.components of cold kits
» active ingredient

* reducing agents

Ep- ~ » antioxidants

ﬂF A A + buffer

4. Availability (i

They are available in multidosal, are
cost-effective because they are pre-
packaged, and cannot be made
available in the hospital by the
operator.

5. Active Ingredients
o th pound which forms a complex with metal.
-~ 1 hid or polyd
active ingredients depending upon the number
of donors in the oxidation.
= Reducanat lowers the oxidation stage with a
few active ingredients, like phosphenes.

GBI yaiia () ga

‘PEPTIDE
RECEPTOR

RADIONUCLIDE

THERAPY

o - -
'WHAT IS PEPTIDE RECEPTOR @\
RADIO LIDE THERAPY A
s ™~ Ve S e

PRRT is a type of targeted cancer therapy that
treats neuroendocrine tumors (NETSs). It
enables the delivery of radioactivity directly to
the NET cancer cells.

How does PRRT work A&

PRRT targets specific receptors located on
the surface of tumor cells .The
radioactivity damages the tumor cell’s
DNA and destroys the cell.

PRRT is for people with gastroente ti
NETs. These include tumers that occur in the:

- Pancreas | stomch
JRectum .small and large intestines.

ADVANTAGE +

PRRT is targeted therapy because these -
radioactive drugs are highly selective in their
ability to specifically reach and damage r

neurcendocrine tumor cells

SIDE EFFECTS -

suppression ‘
Neusea = vomiting  ofbiccdcal s
counts

APPLICATION

90Y-DOTATOC and 177Lu-DOTATATE
are the most used radiopeptides for
PRRT with comparable tumour
response rates



Radiopharmacy

No [Surname Post Test 1| Post Test 2 | Post Test 3 |General Post Test total
1 G Jada G daa) 95 95 100 93.33 4
2 a3l deaf Cibile daa) 85 95 100 93.33 4
3 Laaa (5344 mle daal 100 100 100 98.33 4
4 fali g daallae dasa daal 90 100 100 91.67 4
5 [1eaa Gal) 2 daal gl 98.33 1
6 | esa dgana ) gl pud 100 100 100 78.33 4
7 A e Dl ol 95 100 95 86.67 4
8 | i le gllllae ¢ 100 100 100 96.67 4
9 daaa Ao daaa ¢ 95 100 100 98.33 4

10 [8 Saallde 3gana sloud 95 80 90 83.33 4
11 | s odlase Jund elawd 100 85 100 80 4
12 flae 3gana ) gad) s oYl 100 100 100 100 4
13[4 sildllae saallve Jld 90 100 100 98.33 4
14 | 2aaa s Nadiae 95 100 100 90 4
15 |asS &l Adas asnl il o sl 90 100 100 78.33 4
16 Qs daaa daa) ol 75 100 100 90 4
17 posdise anl i Jile oyl 100 100 100 96.67 4
18 | eaa G dgaaa o yul 100 100 100 100 4
19 | Jdl e pad Jual ¢y ghad) 90 95 36.67 3

20 | (aed ady ey Qshall 95 100 100 96.67 4

21| @ @A S R 90 100 100 91.67 4

22 | aaln) dgrwa Jlaa Oladl 100 100 100 96.67 4

23 [ e adldiae daudl 100 100 100 98.33 4

24 | e s palilae 4 80 100 100 96.67 4

25 O laa Gla i 4 95 95 100 98.33 4

26 e S deaa S 85 100 90 55 4

27 | s A gy g el 0

28 | Jilhae i eV 100 100 95 90 4

29 [teae vaallie deas aiud 90 90 100 95 4

30 25434 deaa G Mg 100 100 100 96.67 4

31 G Gea deaa Gl 95 95 100 88.33 4

32 [ dran 3gaaa Gl plua 85 100 95 53.33 4

33 | 4Alad dasa (il alua 100 100 100 98.33 4

34 e 352 5all 38 daaa Cpun 90 100 100 85 4

35 2aa) daaa ala L) 20 60 38.33 1

36 Cpua adilh dasa glea 95 88.33 2

37 ) iy gy Caalla Uiy 95 95 100 86.67 4

38 il 2 gana aa ) 1o Ll 90 100 100 95 4

39 | s e dgana il 100 95 100 91.67 4

40 [ adudelan e cla) 100 100 100 100 4

41 deaa daaf jale qila 90 100 100 88.33 4

42 [ el ae LSS s gy 100 100 100 3

1/16/2023



Radiopharmacy

No [Surname Post Test 1 [ Post Test 2 | Post Test 3 |General Post Test total
43 (S) i A gaaa plg 100 100 100 98.33 4
44 |rba 2 0l £ 0585 100 80 100 90 4
45 [ (Ao eaa i b5 90 90 95 78.33 4
46 dasa daa) Jlaa o b 95 90 95 90 4
47 dana A 03 ga 0l 80 95 100 80 4
48 ha Ul se Ldhias drau 90 95 100 100 4
49 Haglae alle oy slasd 100 95 80 85 4
50 bl b A Gaa ) e 80 95 100 66.67 4
51 [330%e tana el 4 100 100 100 93.33 4
52 | sana e dana il 2 100 95 100 95 4
53 s ol o e 100 100 100 95 4
54 Jlall 1o gl seas Glaie 85 95 100 3
55 Gy (uigy dana o 85 100 100 98.33 4
56 daa) daaa daa) plle 100 100 95 96.67 4
57 e skl s 5ald 100 100 100 100 4
58 s S Juad Ui S 95 100 100 96.67 4
59 | Jelel i dilad oy S 90 100 100 93.33 4
60 bd e puly gl 85 100 100 98.33 4
61 | b e UsiSh ud S 90 100 100 93.33 4
62 | asdb agl ale g s 0
63 Gl Us (Al Gl 8 85 100 95 0 4
64 | Lay Bl g dsila 95 100 100 100 4
65 | lexe deaazdla taas 100 100 100 100 4
66 e pad Cath daae 95 100 100 83.33 4
67 | en)db pridl) ye dana 100 100 100 96.67 4
68 Gl Oma @98 2aaa 85 85 100 83.33 4
69 oA a5 s 85 100 100 93.33 4
70 jaai AUkl s san) dgana 100 100 100 100 4
71 | tana s AL 3 gana 95 100 100 55 4
72 by b lasles 3 gana 100 95 100 100 4
T3 pada Gada g e dgaaa 100 100 100 91.67 4
74 lo Guuall Lo daaa Jgana 90 95 100 3
75 hasfl b cagd Cijsn pasn 90 100 100 90 4
76 Unay g e Jale a0 90 100 100 95 4
77 pllae ool flae o daa 85 100 45 51.67 3
78 [ L pugic e jualiia 80 65 1
79 | A s palia s 80 100 95 93.33 4
80 2aa (Bla pla g 85 25 100 55 3
81 il Gy e Loy g 90 100 85 96.67 4
82 | Adad Luld pusad (o 100 95 95 100 4
83 hll & taa) daall 2 Al 100 100 98.33 3
84 paa) clagliane july o 4la 100 100 100 98.33 4

1/16/2023



Radiopharmacy

No [Surname Post Test 1 [ Post Test 2 | Post Test 3 |General Post Test total
85 | teal opilua dlac Al A 90 100 100 81.67 4
86 e B Jlad s 90 100 100 88.33 4
87 a2 Jlaa 2 100 95 100 78.33 4
88 | U jalicdd) Jily 95 85 95 90 4
89 sl ae awl il mali oYy 95 95 100 93.33 4
90 S e dl L 90 100 100 91.67 4
91 po pasll ol g il gl sy 90 95 100 88.33 4
92 daaf S daa) iy 0
91.30% 90.22% 92.39% 93.48%
3
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Radiopharmacy

No

Surname

Post Test 1

Post Test 2

Post Test 3

General Post Test

total

Agand) ) LAY Sands Al
alall ganad) il LSAN) Junds A
Y Jaldl) Jamds dud

M) Jrd A

45.65%
14.02%
4.24%
20.00%

1/16/2023
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