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Application of Low Intensity Ultrasound to Biotechnology

SHI Lan -chun, WANG Bo -chu, YANG Yan-hong, DAl Chuan -yun

(College of Bioengineering, Key Lab for Biomechanics & Tissue Engineering under the State Ministry of Education,
Chongging University, Chongging 400044, China)

Abstract: Application of low intensity ultrasonic waves to the biotechnology is one of new and hot research fields. The physical
mechanisms of ultrasound mainly include the effects of mass transfer , heating and cavitation. Many researchers found that low
intensity ultrasonic waves could accelerate the interacton of substrate and help reactant to enter the active center of enzyme and
production to leave center; it could also alter the permeability of membrane and enhance the transfer of mass, and so promote
the production of beneficial matter and the absorption of drug to cells; in addition , it could raise the efficiency of cell
metabolism and the growth of cells; so low intensity ultrasonic waves can be used in enzyme engineering, fermentation
engineering, cell engineering and biological therapeutics of Neoplasm. In this paper, we reviewed the application of low
intensity ultrasound to biotechnology at home and abroad.

Key words: low intensity ultrasonic waves; biotechnology; application
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Structure of Positive-parity Levels in ** Ce Nucleus
in Microscopic sdIBM-2 + 2q.p

TONG Hong, SHI Zhu -yi
( Department of Physics, Guizhou Institute for Nationalities , Guiyang 550025)

Abstract: In the view of microscopic interacting boson — fermion formalism, a microscopic realization, microscopic sdIBM — 2
+2q.p approach has been formed for phenomenological IBM - 1 + 2q.p model. It is used successfully to describe the ground
state band, 8- band, ¥ - band and partial two quasi - particle band for ' Ce nucleus. It can explain the recent experimental
result that collective structure may coexist with the single — particle states in ' Ce nucleus. From that model, it may be
calculated that minimum energy is needed by it, and a boson is make appearance firstly from decoupling, then breaking pair,
in tum occupying intrusion orbit and finally jointing alignment. The microscopic information calculated shows that when broken
pair of a boson takes place suddenly, no significant change of states between foremost state and latter state is caused by broken
pain; the energy related by nucleons in alignment is favorable to other boson’ broken pain, and the high — spin states of ™ Ce
nucleus reproduced belong two quasi — proton rotational band.

Key words : microscopic sdIBM - 2 + 2q. p approach; broken pair; high — spin states; ™ Ce nucleus
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