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[ Abstract] Objective This study aimed to develop an experimental animal platform for evaluating the feasibility

and safety of intelligent acupuncture robots and to lay the foundation for further research. Methods Six 2-month-old
Guangxi Bama miniature pigs were used as experimental subjects for acupuncture verification after anesthesia. First,
manual acupuncture verification was carried out. Six acupoints were selected for each experimental animal and the needles
were left for 20 min after the lifting, inserting, and twisting manipulation. Before and after controls were included. The
experiment was carried out for 28 days, and each experiment was conducted once every 2 days for a total of 10 times. After
verification of manual acupuncture, a point 10 mm from each of the six selected acupoints was selected, with a total of 12
points, and acupuncture operations were carried out on the experimental animals using the intelligent acupuncture module of
the acupuncture robot at different frequencies and angles, to further verify the stability and feasibility of the animal
platform. Results Routine safety-related blood indicators and blood biochemistry indicators after the procedure were
normal and stable compared with those before the procedure. The average heart rate of the animals was 124 beats/min, the
average blood pressure was 87/36 mmHg, and the average body temperature of was 36 °C at a room temperature of 25 C ,
with no significant change in body temperature during and after the experiment. On the basis of this experimental platform,
acupuncture manipulation using the intelligent acupuncture module of the acupuncture robot was completed successfully,
with no abnormalities related to acupuncture such as bending, breaking, or stagnation of needles during the experimental

This study established a stable

experimental animal platform for evaluating the feasibility and safety of acupuncture carried out by intelligent acupuncture

process, and the experimental animals showed no obvious abnormalities. Conclusions

robots, based on the existing experimental method of miniature pigs. These result lay a foundation for further research
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related to the use of intelligent acupuncture robots.
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Xiaokua point intelligent acupuncture module acupuncture test.
Figure 3 Acupuncture robot intelligent needling

module and test
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Table 1 Physiological indexes and haematological routine of Bama miniature pigs before and after the experiment

Ei=tn WIS (BFHIRT) RO (R ) P{a
Signs First experiment( Before acupuncture) Last experimen ( After acupuncture ) P value

0>#/bpm HR/bpm 121.7 + 8.5 116.5 + 3.7 0. 636

i 4ii JE/mmHg SBP/mmHg 77.0 £ 4.7 83.5+3.0 0.238

473K JE/mmHg DBP/mmHg 28.8 + 3.4 34.8 £2.6 0. 169
iR/ C Temperature /°C 36.1+0.3 36.2+0.4 0. 850

F 450 (10°/ul) WBC/ (107 /ul) 14.1+1.2 11.2+£0.7 0. 420
L1 40 M50/ (10°/ ) RBC/(10°/uL) 6.8+1.1 6.2+1.7 0.971
LA NfEFR /% HCT/ % 38.3+5.0 3.2+ 1.2 0. 452
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KA R/ (U/L) ALT/(U/L) 92.8 +6.8 76.5 + 14. 4 0. 280
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Table 2 Urine routine of Bama miniature pigs before
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