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Editorial

During the last centuries, world has been facing with various fatal
diseases such as cancer and neurodegenerative diseases. Despite of
the technology developing in crescendo, these diseases have adverse
effects with a wide audience. Due to this unfavorable situation,
there are a many attempt to prevent, diagnose and treat in early
stage of disease. Molecular imaging utilizing radiopharmaceuticals
or radiotherapy are frequently employed techniques for diagnosis
or therapy of cancer, neurodegenerative diseases etc. In addition to
clinical applications, great numbers of scientists have been focusing
on investigation of novel targeted radiopharmaceuticals.

Chromatography comes first among the most applicable
methods for the purification, separation and identification of organic
compounds [1]. Thin Layer Chromatography (TLC) and High
Performance Liquid Chromatography (HPLC) are the most essential
and widely utilized chromatographic and analytical methods for
several objectives within the clinical applications, pharmaceutical
research and development laboratory [1-10]. Besides, radio-
chromatography is the most often utilized method to determine
the purity and identity of radioactive materials [2,11]. Recently,
Thin Layer Radio-Chromatography (TLRC) and High Performance
Liquid Radio-Chromatography (HPLRC) methods have been
the common trend in the clinical chemistry of nuclear medicine,
radiopharmaceutical research and development laboratory.

Furthermore, paper electrophoresis is another type of radio-
chromatography methods which is particularly used in pharmaceutical
research and development laboratory. This method is utilized in wide
range to determine the charge of radio labeled compounds or kits
[11]. One of the important parameters of radio labeled compounds
or kits is charge. Permeability of complex within the membranes
depends on the charge of a compound. Brain Blood Barrier (BBB)
has a critical role for brain cancer and neurodegenerative diseases.
Promising agents or brain kits have to cross the BBB. The ability to
cross the BBB is determined by charge. Charge is obtained by utilizing
paper electrophoresis. Uncharged structures have ability to cross the
BBB [10,12].

In nuclear medicine, various commercial kits are carried out to
diagnose or therapy. These kits are radio labeled with radioisotopes
such as Technetium-99m (*™Tc) or Iodine-131 (**'I). Then, these
radio labeled kits (radiopharmaceuticals) are administered to
patients. However, it is mandatory to make quality control of the
radio labeled kits prior to administration of radiopharmaceuticals
to patients. The radiochemical purity of the final product should be
minimum 95 %, otherwise it is not allowed to administration. To
fulfill quality expectations, radio-chromatographic techniques such
as TLRC, HPLRC and paper electrophoresis are most widely utilized
for estimation of the radiochemical purity of the final product. Similar
situation is valid for radiopharmaceutical research and development
laboratory.

Thin Layer Radio-Chromatography is a cheap, fast solid-liquid
adsorption chromatography method. It is used for identifying
compounds and determining their purity. This method was used
for testing radiopharmaceuticals since 1967 [11]. In this method,
TLC scanner equipped with a radioactivity detector (for example;
Bioscan AR2000) is utilized to determine the relative front (R)) values
of radioactive compounds. In the absence of TLC scanner equipped
with a radioactivity detector, TLC plates should be covered by a cello-
band after its development in solvent and cut into 0.5 cm widths.
Then, the slices should be counted with a radioactivity detector (such
as Cd (Te), Na (I) detector) and TLRC chromatograms should be
obtained by plotting counts versus distance. TLRC is the most used,
practical and cheapest method utilized in clinical chemistry of nuclear
medicine. Unfortunately, resolution and sensitivity of this method
are lower than HPLRC method. Additionally, there are situations that
R, value of radio labeled compound is closely with R, values of other
radiochemical impurities. In those cases, HPLRC is preferred. During
the radiopharmaceutical research and development laboratories,
various combinations of TLC plate type and mobile phase mixtures
are tested.

HPLC system is called as High Performance Liquid Radio-
Chromatography (HPLRC) such cases in which detection is
performed utilizing radioactivity detectors such as Cd (Te), Na (I)
detector. HPLC and HPLRC have gained its popularity mainly due
to its reliability (use of pressure driven liquid support) and versatility
(possibility of adjusting the composition of both mobile and
stationary phases) [13,14].The chromatographic mode or separation
mechanism depends on the overall interactive interactions between
the stationary phase, the mobile phase and the analytes.

In radiopharmaceutical research and development laboratories it
is important to investigate specific targeted agents and to radiolabel
agents in high yields with appropriate radioisotope. Radio labeled
agents should be contained impurities like unlabeled radioisotope
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used for radio labeling, with degradation products formed during
oxidation or reduction of radioisotope and secondary complexes
which should be formed during radio labeling reaction. Thus
the estimation of impurities in the radio labeled compounds is
important. Besides, the methods used to determine the identity of
the radio labeled agent would give valuable information about the
purity and radio labeling yield of the radioactive product. Radio
labeling yield of agent should be minimum % 95 to continue the
pre-clinical investigation with that agent. During the research
experiments, radio labeling reaction parameters would be optimized.
Mainly, all of these optimization studies and quality control studies
are carried out by utilizing TLRC, HPLRC and paper electrophoresis
methods. Similarly, the radiochemical purity of the radio labeled
agent is generally measured by radio-chromatographic methods
such as TLRC or HPLRC. These radio-chromatographic methods
have been used in laboratories worldwide over the past 40 years for
radiopharmaceutical sciences [2,11].

HPLRC is the most commonly used method for estimating
impurities. HPLRC method is practical
ideal technique for determination of impurities in radio labeled
compounds, whereas TLRC method is cheaper and easier. After all,
HPLRC method is more sensitive with higher resolution. Similarly,
HPLC is one of the most popular and mature analytical methods and
by far the most widely used separation method; however, HPLRC is
less commonly used in clinical chemistry of nuclear medicine than
TLRC. On the other hand, HPLRC method is one of the most widely
used methods for quality control in radiopharmaceutical research
and development laboratories.

radiochemical and

HPLRC is a very sensitive system for separation of a sample’s
components based on different physic-chemical characteristics. The
components are separated from the chromatographic columns by
elution at different retention times. A variety of columns, as well
as by the choice of an appropriate solvent system is utilized for the
separation. In HPLRC method, analysis is made by comparison of
Ultraviolet (UV) or Diode Array Detector (DAD) and radioactivity
detector (such as Cd (Te) and Nal) signals. Occasionally, the
analyzed compounds should be identical to each other. In those cases,
combinations of solvents with different polarities and of gradient
elution are applied.

There are several studies in the literature about determining the
radiochemical purity utilizing TLRC and HPLRC methods [1-10].
Many of the procedures have employed TLRC in combination with
HLPRC. Additionally, there are a great amount of studies which paper
electrophoresis is preferred to determine charge of radio labeled
compounds [9,15-17]. A large number of radio-chromatographic
method procedures have been flourishing gradually year by year in

the scientific literature. It’s important to determine radiochemical
purity easily. Thus radio-chromatographic methods in particular;
paper electrophoresis, TLRC and HPLRC have a crucial role in the
survey of radio labeled agents’ investigation.

References
1. Zubrick JW. The Organic Chem Lab Survival Manual. 1988.

2. Theobald A. Radiopharmaceuticals using
pharmaceutics and medicine. 1989.

radioactive compounds in

3. Ozkan BM, Muftuler FZB, Kilcar AY, Medine El, Unak P. Isolation of hydroxyl
tyrosol from olive leaves extract, radioiodination and investigation of bioaffinity
using in vivo / in vitro methods. Radiochim Acta. 2013; 101: 585-593.

4. Yurt Kilcar A, BiberMuftuler FZ, Evren V, Koylu EO, Kanit L, Tekin V, et
al. Investigation of *"Tc-labeled clioquinol derivative on amyloid plaque
specificity by using an animal model of Alzheimer's disease. Alzheimer's
Dement. 2014; 10: 410-411.

5. Aslan O, BiberMuftuler FZ, Yurt Kilcar A, Ichedef C, Unak P. In vivo biological
evaluation of ***radiolabeled-paclitaxel glucuronide (**¥-PAC-G). Radiochim
Acta. 2012; 100: 339-345.

6. Tekin V, Biber Muftuler FZ, Yurt Kilcar A, Unak P. Radioiodination and
biodistribution of isolated lawsone compound from Lawsonia inermis (henna)
leaves extract. J RadioanalNucl Chem. 2014; 302: 225-232.

7. Boschi A, Pasquali M, Uccelli L, Duatti A. Novel Tc-99m Radiotracers for
Brain Imaging. 2007; 50: 37-44.

8. Nemeth Z, Varga K. Radiochemical techniques. Radiochem Nucl Chem.
2009.

9. Yurt Kilcar A, BiberMuftuler FZ, Enginar H, Tekin V, Medine El, Unak P, et
al. Synthesis, characterization and biodistribution of **"Tc-Bioquin-HMPAO
(**"Tc-BH) as a novel brain imaging agent. J RadioanalNucl Chem. 2014

10. Arano Y. Recent advances in ®"Tc radiopharmaceuticals. Ann Nucl Med.
2002; 16: 79-93.

11. Zolle I. Technetium-99m Pharmaceuticals: Preparation and Quality Control in
Nuclear Medicine. 2007; 173-337.

12. Schwochau K. Technetium Chemistry and Radiopharmaceutical Applications.
2000.

13. Zotou A. An overview of recent advances in HPLC instrumentation. Cent Eur
J Chem. 2012; 10: 554-569.

14. Eijkel J. Chip-based HPLC: the quest for the perfect column. Lab Chip. 2007;
7:815-817.

15. Zhang J, Wang X, Li C. Synthesis and biodistribution of a new (99m)Tc nitrido
complex for cerebral imaging. Nucl Med Biol. 2002; 29: 665-669.

16. Yurt A, Muftuler FZ, Unak P, Yolcular S, Acar C, Enginar H. Synthesis
of a novel antiestrogen radioligand (**"Tc-TOR-DTPA). Cancer Biother
Radiopharm. 2009; 24: 707-716.

17. Muftuler FZ, Unak P, Yolcular S, Kilcar AY, Ichedef C, Enginar H, et al.
Synthesis, radiolabeling and In Vivo tissue distribution of an anti-oestrogen
glucuronide compound, (99m)Tc-TOR-G. Anticancer Res. 2010; 30: 1243-
1249.

Austin Chromatogr - Volume 1 Issue 2 - 2014
ISSN 2379-7975 | www.austinpublishinggroup.com
Kilcar et al. © All rights are reserved

Citation: Yurt Kilcar A and Biber Muftuler FZ. Crucial Role of Radio-Chromatography in Clinical Chemistry of
Nuclear Medicine and Radiopharmaceutical Research. Austin Chromatogr. 2014;1(2): 2.

Submit your Manusecript | www.austinpublishinggroup.com

Austin Chromatogr 1(2): id1010 (2014) - Page - 02


http://archive.org/stream/TheOrganicChemLabSurvivalManual/TheOrganicChemLabSurvivalManual-Zubrick_djvu.txt
http://onlinelibrary.wiley.com/doi/10.1002/jlcr.2580280114/abstract
http://onlinelibrary.wiley.com/doi/10.1002/jlcr.2580280114/abstract
https://inis.iaea.org/search/search.aspx?orig_q=RN:45000961
https://inis.iaea.org/search/search.aspx?orig_q=RN:45000961
https://inis.iaea.org/search/search.aspx?orig_q=RN:45000961
http://www.alzheimersanddementia.com/article/S1552-5260(14)01163-7/abstract
http://www.alzheimersanddementia.com/article/S1552-5260(14)01163-7/abstract
http://www.alzheimersanddementia.com/article/S1552-5260(14)01163-7/abstract
http://www.alzheimersanddementia.com/article/S1552-5260(14)01163-7/abstract
http://www.degruyter.com/view/j/ract.2012.100.issue-5/ract.2012.1922/ract.2012.1922.xml
http://www.degruyter.com/view/j/ract.2012.100.issue-5/ract.2012.1922/ract.2012.1922.xml
http://www.degruyter.com/view/j/ract.2012.100.issue-5/ract.2012.1922/ract.2012.1922.xml
http://link.springer.com/article/10.1007%2Fs10967-014-3226-7
http://link.springer.com/article/10.1007%2Fs10967-014-3226-7
http://link.springer.com/article/10.1007%2Fs10967-014-3226-7
http://www.readcube.com/articles/10.1590/S1516-89132007000600005
http://www.readcube.com/articles/10.1590/S1516-89132007000600005
http://www.eolss.net/sample-chapters/c06/e6-104-03-00.pdf
http://www.eolss.net/sample-chapters/c06/e6-104-03-00.pdf
http://www.researchgate.net/publication/265641144_Synthesis_characterization_and_biodistribution_of_99m_Tc-Bioquin-_HMPAO_(_99m_Tc-BH)_as_a_novel_brain_imaging_agent
http://www.researchgate.net/publication/265641144_Synthesis_characterization_and_biodistribution_of_99m_Tc-Bioquin-_HMPAO_(_99m_Tc-BH)_as_a_novel_brain_imaging_agent
http://www.researchgate.net/publication/265641144_Synthesis_characterization_and_biodistribution_of_99m_Tc-Bioquin-_HMPAO_(_99m_Tc-BH)_as_a_novel_brain_imaging_agent
http://www.ncbi.nlm.nih.gov/pubmed/12043913
http://www.ncbi.nlm.nih.gov/pubmed/12043913
http://www.springer.com/medicine/radiology/book/978-3-540-33989-2
http://www.springer.com/medicine/radiology/book/978-3-540-33989-2
http://onlinelibrary.wiley.com/book/10.1002/9783527613366
http://onlinelibrary.wiley.com/book/10.1002/9783527613366
http://link.springer.com/article/10.2478%2Fs11532-011-0161-0
http://link.springer.com/article/10.2478%2Fs11532-011-0161-0
http://www.ncbi.nlm.nih.gov/pubmed/17593998
http://www.ncbi.nlm.nih.gov/pubmed/17593998
http://www.ncbi.nlm.nih.gov/pubmed/12234591
http://www.ncbi.nlm.nih.gov/pubmed/12234591
http://www.ncbi.nlm.nih.gov/pubmed/20025551
http://www.ncbi.nlm.nih.gov/pubmed/20025551
http://www.ncbi.nlm.nih.gov/pubmed/20025551
http://www.ncbi.nlm.nih.gov/pubmed/20530435
http://www.ncbi.nlm.nih.gov/pubmed/20530435
http://www.ncbi.nlm.nih.gov/pubmed/20530435
http://www.ncbi.nlm.nih.gov/pubmed/20530435

	Title
	Editorial
	References

