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Founded in 1948 Vinca Institute of Nuclear Sciences is the most prominent
multidisciplinary research institute in the Republic of Serbia.
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Vinca Institute of
Nuclear Sciences
Laboratory for
Radioisotopes

“Mo/**™Tc Generator

- Dry column technology
- Exceptional eluate quality
- Proven reliability

Radiopharmaceutical kits

for preparation of """ Tc radiopharmaceuticals:

- " Te-DPD

- ¥ Te-MIBI (sestamibi)

- M Te(111)-DMSA (succimer)
- ™ Te(V)-DMSA

- ®¥MTe-DTPA (pentetate)

- #™Te-MAA (albumin aggregated)
- ¥ Te-Sn-colloid (tin colloid)
- **™Te-antimony sulphide colloid
- ¥™Tc PYP (pyrophosphate) £

- M Te-EHIDA

- ®*™Te-ciprofloxacin
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_ lodine-131 radiopharmaceuticals

- Sodium lodide (Na''l) capsules for therapy
- Sodium lodide (Na''l) capsules for diagnostics

e - lodine-131-meta-iodobenzylguanidine ("°'I-MIBG)
Vinéa | f
o e - lodine-131-ortho-iedo-hippuric acid (*'I-Hippuran)
Laboratory for

radioisotopes  Quiality control of radiopharmaceuticals

Sealed sources

- Sources for industrial processes: measuring
densities, thicknesses, levels and concentra-
tions (*°Co, "*'Cs, **'Am, °Sr, **Kr etc )

- Sources for industrial radiography ('*Ir, "*Se)

- Sealed sources for medical uses
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OVERVIEW OF Mo0-99/Tc-99m SUPPLY CHAIN

. . Radio-
U-235 Target Target Radioisotopes .
pharmaceutical
manufacturing irradiation extraction
production

Reactor Target Generator
processing manufacturing
facility facility

E»“»ﬂ #ﬂ#%*

Enrichment

. Uranium ore
facility

radiopharmaceutical
application

Hospital

. . XXXII Simpozijum DZZSCG I
Speaker name: Aleksandar Vukadinovic Budva, 134_(36.10.2023.




REDUCING RADIATION EXPOSURE

To reduce radiation exposure:

O -

#

Limit Time Increase Distance Use Shielding
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AUTOMATION OF PRODUCTION PROCESSES

Types of *?Mo/?°™Tc generators RADIOIODINE CAPSULES
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Types of *?Mo/?°™Tc generators

- DRY COLUMN GENERATORS

- WET COLUMN GENERATORS

. XXXII Simpozijum DZZSCG
Speaker name: Aleksandar Vukadinovic¢ Budva, 04-06.10.2023,




PMo/?°™Tc generators production process

COLD — 1. Sterilization of the column system with needles
COLD — 2. Assembly of the generator components
HOT — 3. Preparation of the Mo0-99 loading solution
HOT — 4. Dispensing of the loading M0-99 solution into the generators under the

aseptic conditions

Unpacking . . .
Chemistry cell | Dispensing cell
of Mo y P &
GMP Class D Class D Class A 4 '] F‘
I". "l j
Hot cell system for the post-loading process - i é
é"t& 'h""i ¥ i 9
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PPMo/?°™Tc generators production process

Development of the system for production *°*™Tc generators

Goals:
- Suitable for production of small batches (under 30 generators per batch)

- Automation of all HOT production steps

- To be affordable
- To meet the GMP requirements

. . XXXII Simpozijum DZZSCG I
Speaker name: Aleksandar Vukadinovic Budva, 04-06.10.2023.




PMo/?°™Tc generators production process POST-ASSEMBLY LOADING

PROCEDURE
Unpacking ] _ _
of Mo Chemistry Dispensing and QC sampling
V—F'_ti E BEr=T T ]
] L €
—, 5 KFE;.‘H___." t B ) ' Loading or pre-
‘ () L j,ll E ( YUY assembled generators
= A N\ [ to the carousel
AR |
o
2 4] %
i :
: T B+
s fd MK < %
GMP Class D Class C Class A
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PMo/?°™Tc generators production system

Waste

——>To dispensing system

Syringe Automation of the chemistry production
P phase using computer-controlled pumps and

system of tubing for liquid handling.
Mo

Reagents a
L
.l' r
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PMo/?°™Tc generators production system

Automation of the dispensing phase and QC sampling

Machine frame
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PMo/?°"Tc generators production system

Ejection fﬁ"’
Atrhion ;
Carousel | F Control
InEestian
srar
drive ¥ il - station
Functional parts Filling
ataiian ek
Magarines
Pkt " with 2-caps
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RADIOIODINE CAPSULES g ;‘

1. The first step in the whole process is the filling of the known volume of '3'I solution into the syringe.

2. The next step is filling-out needed volume (i.e. activity) in the capsule and closing it with the appropriate
cap.

3. The third step includes measurement of 3! activity in the capsule (dose calibrator) and printing its value on
the self-adhesive label.

4. The final step is transport of the capsule to a lead container.

OPERATION STEPS:

Filing i 2l Capping [l 3l Checking L 3 Packaging
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Radioiodine Capsules
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Automatic production systems

DOES IT MEET GMP REQUIREMENTS? YES

- If Hot Cell and equipment is qualified (URS, DQ, 1Q, OQ, PQ)
- If cleaning and sanitization process is validated
- If production process is validated
- If environmental monitoring is conducted
(microbiological monitoring, air particulate monitoring)
- If personnel is trained
- If the documentation is in order
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Automatic production systems
RESULTS:

- All HOT production steps are automated

- Exposure of the operators to the ionizing radiation is ALARA
- Systems are suitable for production of small batches

- Are affordable

- Meet the GMP requirements
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What is next...
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What is next... [3 !> i
) - DELIVERY
471
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THE 4th INDUSTRIAL REVOLUTION

e XXXII Simpozijum DZZSCG I
Speaker name: Aleksandar Vukadinovic¢ 4 Budva, 04-06.10.2023.




Thank you for your attention

vukadinovic@vinca.rs

. www.vinca.rs/en/
Visit us:

www.radioizotopi.rs
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