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Design and implement of a software system for dual-channel circulating tumor cell detector

HU Xiufang, GUO Wanxing, WEI Xiaokang, LIN Haibo, ZOU Renling, XU Xiulin

School of Health Science and Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China

Abstract: In order to realize the automatic sorting and detection of circulating tumor cells (CTCs), a software system applied
to CTCs detector is designed and developed using object-oriented programming language C++. In the Windows environment,
Duilib library is used to design and develop the software interface on VS2015. The automatic control of the detector and the
collection and monitoring of working state information by the upper computer software are realized through algorithms and
serial port communication. The test results of the software system show that the software system can stably and reliably
realize sampling control, patient information management, and detection report generation for dual-channel CTCs sorting and
detection.
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Figure 1 Working principle of circulating tumor cells (CTCs) detector
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Figure 2 Overall software workflow
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mysql_library init(0, NULL, NULL);

mysql_init(&mydata);

mysql_options(&mydata,

MYSQL SET CHARSET NAME, "utf8");
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Figure 3 Patient information module procedure
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Figure 4 Patient information interface
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Figure 6 CTCs detection module interface
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Figure 7 Detection report module interface
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Figure 8 Framework structure of the software interface
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Figure 10 Hardware equipment of dual-channel CTCs detector
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Table 2 Unit test results of patient information management module
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Table 3 Unit test results of CTCs sorting module
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Table 4 Unit test results of CTCs detection module
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Table 5 Unit test results of detection report module
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Table 6 Reliability test results of the sampling control system for CTCs sorting (mL/h)
10 mL/h 20 mL/h 30 mL/h
SRR KL
EARIN F2W EARYS 2 ER/S F2W
1 10.16 10.19 20.15 20.13 30.15 30.12
2 10.07 10.03 20.08 20.09 30.07 30.03
3 9.97 9.92 20.18 20.11 30.11 30.09
4 10.13 10.08 19.96 19.98 29.97 29.91
5 10.15 10.14 20.08 20.03 30.13 30.09
XEs 10.096+0.006 10.072+0.011 20.090+0.007 30.068+0.004 30.086+0.005 30.048+0.007
ICC(HMNAHMIZEFRED 0.913 0.852 0.880
R7 CTCs HHHUEREHI R G A T MEMIALE R (mL/h)
Table 7 Reliability test results of the sampling control system for CTCs detection (mL/h)
0.1 mL/h 0.3 mL/h 0.5 mL/h
EAR/S 2m EAARYS F2W EARYS 2m
1 0.098 0.095 0.311 0.308 0.508 0.512
2 0.102 0.104 0.304 0.305 0.501 0.504
3 0.097 0.099 0.295 0.297 0.509 0.505
4 0.095 0.096 0.296 0.293 0.498 0.496
5 0.103 0.105 0.308 0.304 0.495 0.498
X*s 0.099 000+0.000011 0.099 800+0.000021  0.302 800+0.000 051 0.301 400+0.000 038 0.502200+0.000 037 0.503 0000.000 040
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