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Abstract: Pharmaceutical excipient properties of Chinese medicine oral solid dosage (OSD) affect not only the prescription
manufacturability, but also the safety, effectiveness and quality controllability of the final products. Systematic characterization and
organization of material properties of Chinese medicine OSD can facilitate the generation and application of formulation and process
development rules. In this study, a comprehensive review of the iTCM (intelligent traditional Chinese medicine) material database

was given. The platform technologies, the features of data and the application of database were introduced. It was shown that 205
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open records of material data in the iTCM database were characterized by integrity and representativeness. The univariate, bivariate

and multivariate statistical methods were used to perform data mining and data features exploration. By comparing the Chinese

medicine materials and pharmaceutical excipients through the periodic table of material properties and the dimension reduction

algorithm, it was found that most of Chinese medicine materials shared common characteristics like poor flowability high

hygroscopicity and inadequate manufacturability. The iTCM material database could be applied to physical properties similarity

evaluation. The material classification rules and knowledge were proved to improve both the efficiency and the reliability of

formulation design of Chinese medicine OSD forms. The correction of defect properties of Chinese medicine materials and the

intelligent design of pharmaceutical formulation and processes are future research directions.

Key words: iTCM database; material library; material characterization; traditional Chinese medicine powder; pharmaceutical

excipients; formulation design; process design; particle design
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1 Web kit iTCM 1 EEFZITRE
Fig.1 Web version of iTCM database
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Fig. 7 Flow chart of intelligent formulation design for traditional Chinese medicine preparations

4 FHEERE

KA T Web it iTCM H 24 1R [ 44 1) 71 iR
HPRM B R A S EE B, P
LI 205 HEEAR AT T HERIZHE, RO T BdE 4t
TR EYERIIE, AT TR 2R R DL
ITCM Vet R B AR N 5, BFEPEAR AL,
PEVEA . W AR R IR Ak T R . IR B
ITCM  Hi4f3 7 v DASCER mh 24558 44 Ji ) AT 245 F Aot (1)
YIS HONE, S5FEZRME) NIPTE-FDA 24 F 4Rk
KRERA L, AR S R R . Pt
RSHHEEE, FlRUck T H4WEMER, 3

[29-30]

SEE FH T 2 R 3 5. I B P A 2
— NG R e AR, M AT iTCM $idis R in
TFAEREARREK R S D H R PR, R ALK 1
AR AR HE— 08 FR B R A S S HU
GIEZ SR

ITCM W1t 25048 BEAE 25 OSD A J7 Fl L 2%
REBLIT RGTELAD, HARKAR T 7 A EdE: (1) 44
NZFPRBOR A, b 255 7750 A AL
FEEL BrARL TR Z TR A MRS, ¥ RYIEEE
AR Z A, R Bt 5 (2) B
YIE SRR 7%, WL R s, 1%



* 5174 -

¢ES 20214698 H52% H17H  ChineseTraditional and Herbal Drugs 2021 September Vol. 52 No. 17

SR MBS HNRESHEE, DLEN A F KR

sk, (3) RAMLGHIHEATERTA, H5h

RPEAR AR R, BT FE R 2 TU AR AR 2k )

PIvE T BO5EME s (4) SEIMH R BEG, WA )

SRR MERERE. BEPZ. PSR, JTREMIE

ZH T ESHONGIFINE B REAR SRR 7T, 257

25 R, SEIUARYE h 25 PR P EAT ) 704

AL, stk CA R ERE: (5) WFFthsh

BERE 3~ VT 7 72 DA R D e 1 v R Sk AR 5

MG TTVE,  IIE KR b 208 AR Y vt BB B

DIRe AR T & s (60 JFRRAMEHRE FEAE AL 5

w24 £ el 770 LA BORORE ) R SRR ) S IRAR )

FIRIRI XAt A AN B 7V 1w SE PR AT

WEANHFF ARt (7) T e ) Bodls b x, e

BEVD IR T TR E 5, DS 4 b S I EHE ik 25 A

AR KA
MEFR AL HEAREAFZFR

SEHR

[1] Hayashi Y, Oishi T, Shirotori K, et al. Modeling of
quantitative  relationships between physicochemical
properties of active pharmaceutical ingredients and tensile
strength of tablets using a boosted tree [J]. Drug Dev Ind
Pharm, 2018, 44(7): 1090-1098.

[2] Thoorens G, Krier F, Rozet E, et al. Understanding the
impact of microcrystalline cellulose physicochemical
properties on tabletability [J]. Int J Pharm, 2015,
490(1/2): 47-54.

31 EB, EMEE, WAN, & e UNgksR L
PRl IS 2R T (1], P ERZE44E, 2021, doi:
10.19540/j.cnki.cjemm.20210514.301.

[4] Benedetti A, Khoo J, Sharma S, ef al. Data analytics on
raw material properties to accelerate pharmaceutical drug
development [J]. Int J Pharm, 2019, 563: 122-134.

[5] XU, R8I, FKE. iy TZRit S
FEEH AT 0] PEEZ T RE, 2021, 52(3):
299-311.

[6] Hlinak A J, Kuriyan K, Morris K R, et al. Understanding
critical material properties for solid dosage form design
[J]. J Pharm Innov, 2006, 1(1): 12-17.

[71 Basu P K, Khan M A, Hoag S , et al. NIPTE-FDA
Excipients Knowledge Base [DB/OL]. [2020-07-31].
https://pharmahub.org/resources/458.

(8] TR, WEEE, By, 5. WHIZ AR R
st S )] AR ERR—R E 4L, 2011,
13(4): 611-615.

(91  FE SR 24 A TR 24 i PP o TP, P24 R A e T

(10]

[11]
[12]

[19]

(20]

(21]

(22]

(23]

(24]

[25]

[DB/OL]. [2012-03-06]. http://www.cde.org.cn/druglnfo.
do?method=init&frameStr=1.

Shi Z Q, Hilden J L. Small-scale modeling of
pharmaceutical powder compression from tap density
testers, to roller compactors, and to the tablet press using
big data [J]. J Pharm Innov, 2017, 12(1): 41-48.

HEZG g [S]. —#8. 2020: 443-1902.

e, AR ER B S5 [M]. bRt
T EE 2t AL, 2017: 4.

AR, AP, BRITT, % ET R RS R
2 2 TR R S AR B ook
ZOAP (7). hEZE, 2021, 52(4): 962-975.

Xu B, Qiao Y J. Explore the iTCM knowledge base
[DB/OL]. [2020-07-31]. http://info.pharm.bucm.edu.cn/
xsgz/sjgxpt/48350.html.

Yu J, Xu B, Zhang K, et al. Using a material library to
understand the impacts of raw material properties on
ribbon quality in roll compaction [J]. Pharmaceutics,
2019, 11(12): 662.

Dai S, Xu B, Zhang Z, et al. A compression behavior
classification system of pharmaceutical powders for
accelerating direct compression tablet formulation design
[J]. Int J Pharm, 2019, 572: 118742.

JEIEER, Zpits, #HENR, % BURDRAEX 2 —nik
R LR )], o E SR T AR, 2021,
doi: 10.13422/j.cnki.syfjx.20211147.

EIF, ARUK, skbpig, & LT AR EGET MR 2
REH A5G BHEENRBET (7). FEBZIRE,
2020, 45(2): 274-284.

Dai S'Y, Xu B, Shi G L, ef al. SeDeM expert system for
directly compressed tablet formulation: A review and new
perspectives [J]. Powder Technol, 2019, 342: 517-527.
Pérez P, Sufié-Negre J M, Mifiarro M, et al. A new expert
systems (SeDeM diagram) for control batch powder
formulation and preformulation drug products [J]. Eur J
Pharm Biopharm, 2006, 64(3): 351-359.

Tebplg, TR EORA, 5. P2 0 iR E s ) 0 R
ILLAM G R R A RS (7], 40 B 2240,
2021, 40(1): 1-9.

WMz, IRUK, SRESR, 5. 2k At A A A
SERMA ] AR E, 2019, 34(5):
1902-1907.

KA, IRUK, N, S 2GR R B e SOEHT
FNF )] PERZEZE, 2016, 41(12): 2221-2227.
sRIEAE, EMESE, AR, A PR A IR LUK
WEFCEERE [9]. 2 Hrillilardk, 2021, 40(1): 139-148.
EWE, MRUK, 55, 5. BRI A B YR T
AT [J]. P E P25, 2020, 45(2): 242-249.



FER 202149 E52% B 178  Chinese Traditional and Herbal Drugs 2021 September Vol. 52 No. 17 *5175 ¢

[26] EAE#M, WK, R0, F. RE & B AR 8] SR target drug release profile of high drug load
BAT R 30 50 [J]. B B R 25k &, 2020, 45(2): sustained-release matrix tablet [J]. AAPS PharmsciTech,
250-258. 2019, 20(2): 1-13.

[27] Bejarano A, Hewa Nadungodage C, Wang F, et al. [30] Zhang Y, Xu B, Wang X, et al. Setting up multivariate
Decision support for excipient risk assessment in specifications on critical raw material attributes to ensure
pharmaceutical manufacturing [J]. A4PS PharmSciTech, consistent drug dissolution from high drug-load
2019, 20(6): 223. sustained-release matrix tablet [J]. Drug Dev Ind Pharm,

[28] Njoku J O, Amaral Silva D, Mukherjee D, et al. In silico 2018, 44(11): 1733-1743.
tools at early stage of pharmaceutical development: Data [31] Yang M, Xu B, Wang X, et al. Effect of spray drying
needs and software capabilities [J]. AAPS PharmsciTech, conditions on physical properties of Panax notoginseng
2019, 20(6): 1-10. saponin (PNS) powder and the intra-batch dissolution

[29] Zhang Y, Xu B, Wang X, et al. Optimal selection of variability of PNS hydrophilic matrix tablet [J]. Drug Des

incoming materials from the inventory for achieving the

Devel Ther, 2021, 15: 1425-1440.

[FTiEstt  HofE]



