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The creation of a PET center in the Kharkov region is proposed. This is facilitated by the transfer of the cyclo-
tron by the Julich Research Center (Germany) to Kharkiv, which will ensure the development of the diagnostic ra-
diopharmaceutical “Glucose, *F”. An additional expansion of the treatment base is possible by acquiring a microtron
electron accelerator, which will make it possible to produce and use for treatment of cancer the “Ethanol,''C” radio-

pharmaceutical and the "Glucose,''C" diagnostic radiopharmaceutical developed at the NSC KIPT.

PACS: 87.57.uk, 87.57.un

INTRODUCTION

The proposal is an updated version of the Project [1]
that was proposed earlier and has not been implemented
due to the lack of radiopharmaceuticals for PET diag-
nostics and the PET tomograph itself. Given the ab-
sence of such a Center in the Kharkiv region, the need
to create a Center for Positron Emission Tomography
has not only lost its relevance, but has become even
more urgent. At present, the situation with radiophar-
maceuticals for PET diagnostics has been improved due
to production in NSC KIPT of ready to use radiophar-
maceuticals labeled with the ''C isotope: “Glucose,''C”
[2, 9], and “Ethanol,''C” [3].

The ''C, N, 0, and "F isotopes, which form the
basis of radiopharmaceuticals for PET diagnostics, have
short half-lives: from 2 min (*°0) to 110 min (**F). For
this reason, the main condition for the implementation
of the Proposal is the need to locate the PET in the im-
mediate vicinity of the isotope and radiopharmaceutical
production site.

ESSENCE OF PROPOSAL

The condition of close proximity of accelerators
where pharmaceuticals produced and PET scanner,
where pharmaceuticals is used, is well met by this pro-
posal. According to proposal, accelerators, which are
used to obtain the pharmaceuticals labeled with ''C and
' isotopes, will be placed in a building that belongs to
school of physics and technology of Kharkiv National
University. The PET is planned to be placed in the
building of Kharkiv Specialized Medical Unit Ne 13,
which is only 134 meters away (in the line of sight). The
production of "F isotopes, “Fludeoxyglucose, "F” will
be performed on the accelerator of protons (cyclotron)
and isotopes ''C (radiopharmaceuticals “Glucose,''C”
[2,9] and “Ethanol,''C” [3]) will be produced on elec-
tron accelerator — microtron MMS50 Scanditronix.

This will allow for the rapid transportation of the
generated isotopes from the accelerator to the PET using
pneumatic tube system (PTS) (Fig. 1).
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Fig. 1. Schematic location of the available buildings
involved in Proposition:

1 — Building of KhNU's School of Physics and Technol-
ogy; 2 — Vault; 7 m below ground level where accelera-
tors (cyclotron/microtron) should be installed;

3 — Place where ampoule (A) with isotopes or radio-
pharmaceutical is loaded into the PTS; 4 — Place near
the PET where ampoule (A) is unloaded from PTS for
final preparation of radiopharmaceutical (if necessary);
5 — PET; 6 — Building for PET and patient care rooms

Transport of the ampoule (A) between positions 3
and 4 to a distance of 134 m is accomplished by pneu-
matic tube system and takes approximately one minute.
The aerial view of the available buildings involved is
shown in Fig. 2.

One of the important factors that will contribute to
the implementation of the Proposal is the successful
implementation in practice of NSC KIPT the possibility
of obtaining new radiopharmaceuticals labeled with ''C
isotope ready for use for PET diagnosis and treatment.
The development of new radiopharmaceuticals is de-
scribed in patent applications [2, 3] and radiopharma-
ceutical “Glucose,''C” in [9] correspondingly.

It is important that the invention [3] significantly
improve the method proposed by American scientists in
the treatment of cancer with ethanol (alcohol) [4, 5].
These researchers believe that even one injection of
ethanol-based gel can cure certain types of tumors, and
that some cancers of the cervix and breast cancer can be
treated.
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Fig. 2. The aerial view of the buildings involved
in Proposition (Source: Google Maps).
1 — Building of KhNU's School of Physics and Technol-
ogy; 2 — Main building of Kharkiv Specialized Medical
Unit Ne 13; 3 — Building for PET and patient care rooms

Our improvement in cancer treatment [4, 5] consists
of the labeling of ethyl alcohol with ''C isotope (i.e., the
creation of a new radiopharmaceutical “Ethanol,''C”
[3]), which enables PET imaging to visualize the loca-
tion and spatial shape of the ethanol introduced into the
tumor. The use of “Ethanol,''C” provides continuous
dynamic control over the cancer treatment process with
ethanol and the possibility of additional corrective injec-
tions of ethanol, if necessary.

The timely implementation of the Proposal will open
wide opportunities for cancer treatment in Ukraine
without a significant time gap from the US.

As the new method of treating cancer with ethanol
[4, 5] is only beginning to develop, the timely imple-
mentation of the Proposal will help close the huge gap
that exists today between cancer treatment options in
Ukraine and in developed countries.

In addition, the implementation of the Proposal (as a
pilot version) will make it possible to test in practice the
efficiency and effectiveness of the complexes of the PET
diagnostic system, their functionality and the correctness
of the conceptual approaches that underlie the Proposal,
in order to take into account the acquired experience for
further improvement, development of PET — cancer
treatment centers in Ukraine.

The implementation of the Proposal includes two
stages:

STAGE I (Year 2021)

Provides PET diagnostics with the use of “Flude-
oxyglucose, *F” obtained on a proton accelerator, a cy-
clotron, using well-developed (licensed) worldwide
technology.

1. Installation and commissioning of cyclotron (baby
cyclotron)*. Building 1 (vault 2) (see Fig. 1).

2. Design and construction of the pneumatic tube
system (see Fig. 1).

3. Installation of PET** in Building 6 (see Fig. 1),
(Building 3 (see Fig. 2).

4. Development of complex functioning — PET di-
agnostic center.

*Cyclotron will be delivered from the Jiilich Science
Center (Germany) according to an existing agreement.

**QObtaining PET from structures interested in the
use of radiopharmaceuticals that will be based on a cy-
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clotron (under existing arrangement), or purchasing a
PET following the example of a PET center in Kyiv
(Feofaniya).

STAGE II (Years 2021-2022)

Provides practical implementation of the method of
cancer treatment with ethanol by the method [4, 5] tak-
ing into account improvements [3] (“Ethanol,''C”), as
well as the provision of PET diagnostics, using the tra-
ditional radiopharmaceutical “Fludeoxyglucose, *F” and
the new radiopharmaceutical “Glucose,''C” [2, 9],
which provides receptor (repeat) studies. Glucose,''C
and Ethanol,''C will be developed on the MM-50
(Scanditronix)*** electron microtron accelerator, which
is selected as an electron source due to its reliability and
ease of use (in addition, a microtron is cheaper than a
linear accelerator).

1. Installation and commissioning MM-50 microtron
with 30...50 MeV energy and average current of
10...20 pA.

2. Practical preparation and use of the pharmaceuti-
cal “Ethanol,''C” [3] for the treatment of cancer with
ethanol by the method [4, 5] in combination with PET
diagnostics.

3. Practical preparation and use of the pharmaceuti-
cal “Glucose,''C” [2, 9] for PET diagnostics, including
frequently repetitive studies using PET.

***The acquisition of the MM-50 microtron (Scan-
ditronix) overseas is planned.

Factors that will contribute to the implementation of
the Proposal:

- the specialized vault of the KhNU, where accelera-
tors are to be installed, has all the relevant permits for
operating the accelerators in the modes planned by this
Proposal;

- the use of existing buildings for PET and accelera-
tors significantly reduces the timeframe for the imple-
mentation of the Proposal;

- the location of the PET in close proximity to the
isotope production site greatly simplifies its implemen-
tation and, most importantly, enables it to maintain the
accumulated level of ultra short lived isotope’s activity
by transporting it via pneumatic tube system to the ra-
diopharmaceutical preparation site (near PET);

-the availability of qualified personnel of
NSC KIPT and those of School of Physics and Tech-
nology of the KhNU, whose participation will ensure
the implementation of the Proposal, will help to ensure
the constant development of isotopes '°F and ''C and
preparation of radiopharmaceutical based on them for
PET diagnosis and treatment [2, 3, 6 - 9];

- participation of medical staff of the Grigoriev Insti-
tute for Medical Radiology (as provided by the Pro-
posal), who has experience in the field of nuclear medi-
cine, with additional involvement in the practice and
work of students of the School of Medicine, as well as
the Department of Nuclear and Medical Physics of the
School of Physics and Technology of KhNU;

- an important factor that will contribute to the im-
plementation of the proposal for the creation of the Cen-
ter (as an additional training base) may be the training
of young people at the School of Physics and Technol-
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ogy of KhNU under the already accredited educational
program “Medical Physics”;

- the availability of proven methods of obtaining ra-
diopharmaceuticals “Glucose,''C” and “Ethanol,''C” on
the electron accelerator of the NSC KhIPT [2, 3, 9].

Executing organizations to be involved in the im-
plementation of the Proposal:

1. National Science Center “Kharkov Institute of
Physics and Technology”.

2. Karazin Kharkiv National University. (School of
Physics and Technology, School of Medicine).

3. Grigoriev Institute for Medical Radiology.

CONCLUSIONS

1. Implementation of Stage I of the Proposal will
give the opportunity to provide Kharkiv region with a
standard Center for PET diagnostics. Under favorable
conditions (free delivery of cyclotron (baby cyclotron)
and PET tomograph), the cost of Stage I will be deter-
mined only by the cost of licensed technology of crea-
tion of radiopharmaceutical “Fludeoxyglucose,*F” and
the cost of construction of the pneumatic tube system.
For this reason, Stage I takes relatively modest funding
and deserves careful attention.

2. The implementation of Stage Il will create the
world's first, unique PET Center with the possibility of
treating cancer with the new radiopharmaceutical “Eth-
anol,''C” [3], which was developed by NSC KIPT after
research by the American researchers on cancer treat-
ment using conventional ethanol [4, 5]. The cost of this
stage will be determined by the cost of the MM-50 mi-
crotron (Scanditronix).

3. The fulfillment of the Proposal does not require
costly and long-term capital construction of buildings
for PET and accelerators, which significantly shortens
the Proposal’s implementation time.

4. The complementary nature of the above factors,
including the territorial proximity, administrative and
organizational subordination of Proposal’s participants,
as well as the scientific and ideological interest of scien-
tific and medical institutions in achieving the ultimate
goal, will contribute to the practical implementation of
this Proposal.
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MPEJIJIOKEHME IO CO3JAHUIO IIEHTPA MO3UTPOH-SMUCCUHOHHOI TOMOTI'PA®UN
HA BA3E MEJJUIIUHCKOI'O 1 ®U3UNKO-TEXHUYECKOI'O ®AKYJIBTETOB XHY

B.A. Bopouxo, P.H. /lponos, b.U. lllpamenko, U.B. beno3épos, H.A. I'upxa

[Ipemtoxkeno co3ganue B XapbkoBckoM peruone I[13T-nienTpa. DToMy criocoOcTByeT nepenada HOauxckum Ha-
yuHbIM IIeHTpoM (["epManmst) B T. XapbKOBE IMKIOTPOHA, KOTOPBIH 00CCIEUUT HApaOOTKy MTUArHOCTHUECKOrO pa-
muodapmmpernapara «moko3a,'® Fy. JlonoiHuTenHOE pacipenne edeGHoi 6a3bl BO3MOKHO ITyTeM IpHOOpeTe-
HUS YCKOPHUTES 3JICKTPOHOB MHUKPOTPOHA, KOTOPBIH JaCT BO3MOXKHOCTD ITPOU3BOIUTH M UCTIONB30BATh IS JICUCHHUS
paka paguodapmmpenapat «Jtanon,''C», a Take AMArHOCTHYECKHil paguodapmnpenapar «[rokasa,''C», paspa-
6orannsie B HHI] XDTU.

MPOIO3MUIIIS 31 CTBOPEHHS IIEHTPY IMO3UTPOH-EMICIMHOI TOMOI' PA®II
HA BABIMEJAYHOTI O TA ®I3UKO-TEXHIYHOI'O ®AKYJIBTETIB XHY

B.O. Bopouko, P.M. /Iponos, b.1. lllpamenxo, I.B. beno3zvopos, 1.0. Iipka

3anpornoHoBaHo cTBOpeHHs1 B XapkiBcbkoMy perioHi [IET-uentpy. Llpomy crpuse nepenaua HOmixcbkum Hay-
koBuM LeHTpoM (HimeuunHa) y M. XapkiB HUKIOTPOHA, KU 3a0€3MeYUTh HANPALIOBAHHS JIarHOCTUYHOTO Pajio-
dapmmpenapata «moko3a, *F». JlogaTkoBe PO3MIMPEHHs JTiKyBaIbHOI 0a3M MOXJIHBO IIIIXOM TPUIGAHHS TPH-
CKOpIOBaua EJIEKTPOHIB MIKPOTPOHA, SIKUH JaCTh MOXKJIMBICTh BUPOOJISITH 1 BUKOPHCTOBYBATH JUIs JIIKYBaHHS PaKy
pamiodapmnpenapat «Etanon,''Cy, a Takox miarHocTHuHmil pagiopapmmpenapar «I'mokosa,''C», po3podneHi B
HHII XDTI.
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