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[ Abstract] In the new stage for intelligent manufacturing of traditional Chinese medicine (TCM) from pilot demonstration to in-
depth application and comprehensive promotion, how to raise the degree of intelligence for the process quality control system has
become the bottleneck of the development of TCM production process control technology. This article has sorted out 226 TCM intelligent
manufacturing projects that have been approved by the national and provincial governments since the implementation of the " Made in

China 2025" plan and 145 related pharmaceutical enterprises. Then, the patents applied by these pharmaceutical enterprises were
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thoroughly retrieved, and 135 patents in terms of intelligent quality control technology in the production process were found. The
technical details about intelligent quality control at both the unit levels such as cultivation, processing of crude herbs, preparation
pretreatment, pharmaceutical preparations, and the production workshop level were reviewed from three aspects, i. e., intelligent
quality sensing, intelligent process cognition, and intelligent process control. The results showed that intelligent quality control
technologies have been preliminarily applied to the whole process of TCM production. The intelligence control of the extraction and
concentration processes and the intelligent sensing of critical quality attributes are currently the focus of pharmaceutical enterprises.
However, there is a lack of process cognitive patent technology for the TCM manufacturing process, which fails to meet the
requirements of closed-loop integration of intelligent sensing and intelligent control technologies. It is suggested that in the future, with
the help of artificial intelligence and machine learning methods, the process cognitive bottleneck of TCM production can be overcome,
and the holistic quality formation mechanisms of TCM products can be elucidated. Moreover, key technologies for system integration

and intelligent equipment are expected to be innovated and accelerated to enhance the quality uniformity and manufacturing reliability of

TCM.
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Table 1  Distribution of intelligent manufacturing enterprises of

traditional Chinese medicine in China
No. i1 X W EH /K
1 GRA 14
2 KHET 13
3 bW 12
4 IERA 11
5 MKy 9
6 BRI 9
7 R 8
8 ik 7
9 B[y 7
10 tiEeRe) 6
11 INRA 6
12 WA 6
13 baple) 5
14 B8] 4
15 A 4
16 “HA 4
17 JTRHR HIR X 3
18 g 3
19 Hifrd 2
20 TT4H 2
21 TEIEARIX 2
22 gy 2
23 Bepi 2
24 e 2
25 PANTEY 1
26 R TR HIR X 1

2 IN[] 2 ) T Y A R e A R R A AR

Table 2  Distribution of intelligent quality control patents in dif-

ferent traditional Chinese medicine manufacturing units
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