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Abstract: The contributions of nuclear chemistry and radiochemistry to the improvements on
human health were reviewed in this article. Firstly, the discovery history of radioactivity and
other important discoveries, related to human health in the field of nuclear chemistry and
radiochemistry, were briefly introduced. Secondly, the development history of *Mo/" Tc™
generator, the principles and major applications of * Tc™ radiopharmaceuticals as well as other
major radionuclides in nuclear medicine, were described. Thirdly, the imaging principle of
PET radiopharmaceuticals, the development history and the wide applications in nuclear
medicine of ¥ F-FDG, together with other important ¥ F-labeled imaging agents were depic-
ted. Fourthly, the current therapeutic radiopharmaceuticals were summarized; then, **Ra
dichloride injection for the therapy of bone metastases was highlighted. Fifthly, the advanta-
ges and disadvantages of various imaging technology were outlined; then, the new develop-

ments of PET/MRI dual-modal imaging agents were emphasized. Lastly, the roles of nuclear
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chemistry and radiochemistry to the improvements on human health were prospected; then,

the achievements and existing problems of China were discussed.

Key words: diagnostic radiopharmaceutical; therapeutic radiopharmaceuticals; SPECT ima-

ging agents; PET imaging agents; PET/MRI dual-modal imaging agents
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Major progresses in nuclear science related to human health

Table 1
Ay BE R
(Year) (Discovery)
1895 X-5F 2k (X-ray)
1896 Hil £k 1 ik 5 7 (Radioactivity from uranium salt)
1898 N A4S (Polonium and radium)
1899 8T IR A B U T

(Radioactivity is caused by the decomposition of atoms)

1900 ARy R R A

W& i LR %
(Researches/Organization) (Nobel Prize)
W. Rontgen 1901
H. Becquerel 1903
P. Curie, M. Curie 1903

J. Elster, H. Geitel

P. Villard, H. Becquerel

(Gamma radiation is considered as electromagnetic radiation) (1914 4F iy E. Rutherford il E. Andrade jIE )

1900 B 5t 4k 1 L T 41 Jf (Beta decay consists of electrons)
1902 5 1) ) 4% (Preparation of radium)
1903 a B IS 1 S8 2 R
(Alpha radiation consists of the ions of helium)
1903 R R IR S (Radon (radium emanation) )
S B2 R A RN

(Radiation has chemical and biological effects)

18981902

1896—1905 U PR TC R 1 38 1L 7 6 R
(Genetic relation of the radioelements)
1905 JF A RE H 1Y 5€ & (Equivalence of energy and mass)
1907 593697 W F ( Therapeutic application of radium)
1909 o BUFSEE R T I F A Y 454

(Alpha scattering experiments: discovery of nucleus)

H. Becquerel

P. Curie, M. Curie 1911
E. Rutherford 1908
W. Ramsay, F. Soddy 1904

P. Curie, A. Debierne,
H. Becquerel, H. Danlos %
H. Becquerel, E. Rutherford,

F. Soddy. B. Boltwood %%

A. Einstein
T. Stenbeck
H. Geiger, E. Mardsen
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Gk 1
E Ay [yl Wt & W IUR %
(Year) (Discovery) (Researches/Organization) (Nobel Prize)
1909 12 1 [\ Z i AR 1E (Terms of isotopes) F. Soddy 1921

1910 7 R O R T T T J. J. Thomson
(Determination of atomic mass
by deviation in electric and magnetic field)
1911 JA AR IR R (Rutherford’ s atomic model) E. Rutherford
1912 T P 71 B (Radioactive indication) G. Hevesy, F. Paneth 1943
1912 - %% %5 (Cloud chamber) C. T. Wilson 1927
1913 FH TR 2 ff B A8 &R K. Fajans, F. Soddy
(Interpretation of the decay series by using isotopes)
1913 FH HURE S 5 5 SR A6 3% F. W. Aston 1922
(Separation of neon isotopes using the
deviation in electric and magnetic field)
1913 JEL K% R/ IN I E T B 0 S H. Geiger, E. Mardsen
(Determination of the size and charge atomic nuclei)
1913 OSSP DN S 1 T B R H. Geiger
(Counter for radioactivity measurement)
1921 ZENMR L)) B [ fif & (Separation of isotope by distillation) J. N. Bronsted, G. Hevesy
1924 FE WIS H I O PR AR R 5 (Po) A. Lacassagne, J. S. Lates
(The radioactive tracer(Po) in biological research)
1928 a5 K BB (The Geiger-Muller counter) H. Geiger, W. Muller
1932 [a] i Jinn 33 %% ( Cyclotron) E. Lawrence, M. S. Livingston
1932 O s B W AS AR R R AL R H. Urey 1934

(Deuterium;isotope enrichment

by evaporation of liquid hydrogen)

1932 1 F (Neutron) J. Chadwick 1935
1932 1F Hi T (Positron) C. D. Andersson 1936
1934 8 K ( Annihilation) M. Thibaud, F. Joliot-Curie

1934 N T (Artificial radioactivity) F. Joliot-Curie, I. Curie 1935
1934 Y18 Bl 2 45 5 (Cherenkov radiation) P. A. Cserenkov, I. M. Frank, I. E. Tamm 1958
1937 #3 (Technetium) G. Perrier, E. Segre

1938 K FH A Sz A g 24 AR O. Hahn, F. Strassman 1944

(Fission of uranium using neutrons)

1938 St HL A5 45 4% (Photomultiplier) Z. Bay
1940 #4476 & (Transuranium) E. M. McMillan, G. T. Seaborg 1951
1942 2 — 4% W HE (First nuclear reactor) E. Fermi fil H:[a] &%
1949 Jil PR B T4 2 (Radiocarbon dating) W. Libby 1960
1951 55— 18 5 [ v HE (First breeder reactor) Argonne National Laboratory
1951 1E HL 7 Jfi T (Positronium atom) M. Deutsch
1951 Co i TRYT MR
(Application of %°Co in therapy of cancer)
1950 TICS G 928 T A 7 1 < JIR S I 3R 1 T R. S. Yalow 1977

(Radioimmunoassay(RIA) ;
determination of peptide hormones)
1976 50 % [ b B (gray Fl sievert) IUPAC

(SI-dose units(gray and sievert))
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