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Introduction
» Lu-177 theranostic application » Production methods of Lu-177 Lu-177 Is used radiopharmaceutical In targeted cancer therapy, particularly in the treatment of
heta radiation - The “Direct’ method with carrier neuroendocrine tumors and prosta?e cancer. It emits _both beta par_ticles,_ W_hich are effective_ In destroying
_—" E, (max) = 497 keV Ly + WELa | ey )7L cancer cells, and gamma rays, which allow for imaging and tracking within the body. In this experiment,
Y ETE P rreatment of cancer - OE ] weLy(n, yprmLy separation trials were prioritized using stable isotopes of Ytterbium and Lutetium to establish optimal
\\\ T, = 6.71 days] gamma radiation conditions for production standardization through ion exchange chromatography. Based on the successful

= The “Indirect” method without carrier ] e ] ] ] RS
] establishment of these conditions, we applied the same method to produce Lu-177 via neutron irradiation of

Ytterbium-176. We effectively separated Lu-177 from the irradiated target using ion exchange
chromatography, confirming its high purity and suitability for medical applications. Additionally, we are
Lu-177 is primarily applied to treat neuroendocrine tumors(NETs),  Radiation therapy requires high radioactivity, making “Indirect” production developing a remote-controlled automated system to minimize radiation exposure and optimize production
prostate cancer and certain bone metastases. methods essential. efficiency.
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P Separation Mixed Sample » Lu-177 Production Process
: i ( { HPLC pump
1. a-HIBAis passed through the column using an HPLC pump. [ HPLC pump | —o/ In the production process of Lu-177, the separation and | Injection valve i
njection valve . - . . .

2. The baseline is checked by measuring absorbance at 510 nm using [ Decaccer purlf_lcatlon s_teps are performed CO_ntmuously- The_prog_ress IS Cation-Exchange resin

a UV detector. gl c;.ﬁc{nmhange monitored using a gamma counter instead of colorimetric Eluent Column

o | | e Copm reagents. When gamma radiation is detected, the material is

3. PARis mixed with a-HIBA using a connected pump and the S transferred via the selection valve to Line (1), where the T

absorbance at 510 nm is monitored to confirm the presence of PAR. — T ourification and recovery of Lu-177 take place. Once the L

s ixing tee - . ] ) ] . -ray
4. Once the absorbance stabilizes, the prepared sample is injected. Laln_-L Chedvave |9 gamma radiation detection Is con_1p|ete, the process I switched | J\J —[ D ]
- to Line (2), where the concentration of the eluent is increased Monitor P |

5. The column separates Lu, which reacts with PAR to produce a red column to rapidly and efficiently recover the Yb target. | | \) Selection valve

color, allowing for the assessment of the separation process ; ( — [ Peristaltic pump ]

through measured absorbance. | Detector ] P Results o W |
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6. When Lu detection is complete and Yb detection begins, the a-HIBA | ]\JL T T -

concentration is increased to rapidly recover large amounts of Yb. 1 | (2)

Monitor
Sample fraction 80000 [ Freliiglie s ]
» Results 60000
_ _ _ Yb target recovery HC
L1031 0.5mg/F0,05: 150mg The separation of 0.5mg of Lu and 150mg of Yb using ion-exchange (3)
Eluent 007V -HIBA (7142 . chromatography is presented in the graph. The method utilizes the

| principle that the smaller ionic radius of Lu allows for a stronger

interaction with the a-HIBA, resulting in Lu eluting first from the : HhiEEiE

, column, followed by Yb. The tote_al separation time was 250 minutes, Lu-177 : 1.2Ci(10ug) / Yb target: 150mg

2 k\'\ and the resolution(Rs) was 1.85, indicating a complete separation of

Lu and Yb. Based on these results, Lu-177 can be produced by : : :
o o R irradiation Yb-176 with neutrons and then separating the resulting P Radiolabeling of Produced Lu-177 with DOTA
Lu-177. Lu-177 was radiolabeled with DOTA, a well-known chelator for radiopharmaceutical applications. The labeling

was performed using 1 mCi of Lu-177 with DOTA concentrations of 1076, 1077, and 10® moles. The mixture was
heated at 110" C for 30 minutes.

To confirm the labeling efficiency, TLC (Thin Layer Chromatography) analysis was conducted:

» Purification

1. Loading : Load a5ppm Lu-HIBA solution onto a cation

Peristaltic . . . . 1076 mole 107 mole 108 mole
um exchange resin using a peristaltic pump. , . L .
pump 1. 10° mole: 100% labeling efficiency. ™ el &
1) Lu-HIBA (pH=2) 2. Washing : Sequentially wash the resin with 10ml of 0.1M o000 & @
5ppm 50ml Cation eXehange resin and 0.5M diluted HCI to remove organic impurities. 2. 107 mole: ~95% labeling efficiency. & == § ‘ d
- 2) 0.1M, 0.5M HCI 4000 '
10mi L . . 2000 8000
3. Recovery: Desorb the Lu remaining on the resin using HCI to : : e |
3) HCl 1~11M —8 - ~3(0° : 1]
) Hl recover pure LuCl., 3. 107® mole: ~30% labeling efficiency. Dr—-_L B .J ¥

100
Position (mm)

The results indicate that the produced Lu-177 can be effectively used for radiolabeling, demonstrating sufficient
purity and performance for radiopharmaceutical applications

Remote Automation system

» Lu-177 Production Equipment 3D Modeling » Equipment for Actual Application » Ul(User Interface) for Program
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<Part A> E—
‘ 9 | ‘ (4) srmren . (5) o mEmme T 1) Auto Test
| ? ) ’ 2) Manual Control
* - 3) Sequence Editor
4) Easy Sequence
= PartA: HPLC Pump and Eluents TR — 5 Viewer
= Part B : Column and gamma counter A1 e .I7- . ey & = The system program was developments by using LabVIEW 2021
= Part C : Injection Valve and Selection Valve <Part D> <Part B> <Part E> = The operation sequence, methods and time can be programmed and modified,
= Part D : Recovery Equipment(peristaltic pump and loading column) = Part E : Integrated Control Hub and Laptop for Operation and real-time monitoring is available.

Conclusion

Using experimental data obtained from natural isotopes of lutetium and ytterbium, Lu-177 was successfully produced. The separation and purification conditions were optimized through ion-exchange chromatography,
ensuring high efficiency. The radiochemical purity of the produced Lu-177 was evaluated through radiolabeling reactions with DOTA, confirming its suitability for medical applications. Furthermore, a remote-

controlled automated system is being designed to optimize production and contribute to the standardization of Lu-177 production to meet high medical demand.
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