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An experimental device for studying the effects of shear stress on
cell activity of blue-green algae
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Abstract; Objective To design a device for studying the effects of shear stress on the activity of blue-green al-
gae. Methods The device was optimized in terms of the weakness of current shear stress devices, such as
small volume, unstability, inability for quantitative analysis and short working period. The effective volume of the
new device was 400-700 mL, and the error was less than 13.8%. Moreover, this device could produce a quanti-
tative and uniform shear stress field and be continued to follow observation for more than 96 hours. Results By
experiment on growth of microcystis aeruginosa, the device was proved to generate shear stress that could signi-
ficantly affect the activity of microcystis aeruginosa cells. Conclusions This experimental device is an effective
equipment for investigating the effects of shear stress on the activity of blue-green algae.
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Fig.1 Section view of the shear stress device and its 3D model
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Analysis on anatomy and biomechanics of ligaments in
carpometacarpal joints of the thumb and its clinical significance

LI Jian-feng', XIAO Huan-bo®, LI Hai-lei', LIU Jing-da', ZHAO Liang', LI Da-cun'
(1. Department of Upper Extremity Surgery, Beijing Shunyi District Hospital, Beijing 101300, China;
2. Department of Health Statistics, Yanjing Medical School, Capital Medical University, Beijing 101300, China)

Abstract; Objective To study the anatomic and biomechanical characteristics of the dorsal radial ligament and
anterior oblique ligament in carpometacarpal (CPC) joints of the thumb, so as to provide references for ligament
repair. Methods Forty fresh hand specimens of adult male cadavers were dissected to make specimen of trape-
zium bone-ligament-the first metacarpal bone, of which 20 cases retained the dorsal radial ligament and 20 cases
retained the anterior oblique ligament, respectively. The ligaments were tested on biomechanical testing ma-
chine, and their length, width, thickness, the maximum load, elastic modulus and elongation rate were meas-
ured and calculated. Results For the dorsal radial ligament and anterior oblique ligament, their maximum load
was (213.5 +72.4) and (168.7 £35.2) N, their elastic modulus was (17.2 +6.7) and (9.3 £2.5) MPa, their
elongation rate was (116.2 +21.3)% and (92.7 £22.4)%, respectively. The maximum load, elastic modulus
and elongation of the dorsal radial ligament were larger than those of the anterior oblique ligament. Conclusions
For the capsular ligament in CPC joints of the thumb, the dorsal radial ligament has a higher stiffness and stron-
ger toughness, which plays an important role in maintaining stability of the joint. The anterior obligue ligament is
easy to be damaged due to its smaller stiffness and poor toughness. The anterior oblique ligament is suggested to
be reconstructed firstly to treat arthritis of CMC joints, and materials whose elastic modulus and elongation rate
are similar with the dorsal radial ligament should be selected.

Key words: Thumb; Carpometacarpal (CMC) joint; Ligament; Anatomy; Biomechanics
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