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The overview of the property system and characterization
techniques of Chinese medicine materials before the pharmaceutical
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FENG Liang’, JIA Xiao-bin

(School of Traditional Chinese Pharmacy, China Pharmaceutical University, Nanjing 211198, China)

Abstract: At present, the modernization of Chinese medicine preparations (CMPs) is still a challenging
task. The 3 typical Chinese medicine materials (CMMSs) used for preparing CMPs are the powders, extracts, and
components of Chinese medicine and their properties of CMMs are important for designing CMPs. Basing on our
long term research, we have established a property system for CMMs according to the state of CMMs under an
exactly condition and according to the interaction characteristics between substances. The property system could be
divided into 5 categories: material composition, spatial structure, body property, surface property, physicochemical
properties, and they could also be divided into 18 subcategories. Furthermore, we also established the corresponding
index and characterization system, where the 61 indexes and characterization techniques were systematically
summarized. At last, we hope that the article will promote the modernization of CMPs.
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Figure 1 Different types of Chinese medicine materials (CMMs)
used for preparing prescribed preparations in Chinese Pharmaco-
poeia (2020 Edition). CMP: Chinese medicine powder; CME:
Chinese medicine extract; MC: Monomer compound; CMC:
Chinese medicine component
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Figure 2 The property system of CMMs
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Figure 3 The surface properties of CMMs. A: Absorbability; B:
Wettability; C: Adhesivity
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Figure 4 The body properties of CMMs. A: Deformation of continuous mass point; B: Deformation of discontinuous mass point
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Figure 5 The physicochemical properties of CMMs
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Figure 6 Relationships between the selection of dosage form and
the refining coefficient of CMMs
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Table 1  The material composition properties and its characterization techniques of CMMs

Material composition Index

Characterization technique

Constituents

Macromolecular substances  Phenol sulfuric acid method (polysaccharide), Coomassie brilliant blue method (protein),

orange red staining method (lipid), ultraviolet-visible absorption spectrophotometry
(UV-vis), nuclear magnetic resonance (NMR)

Small molecule substance
Trace element

Quantity and mole ratio  Refining coefficient /
Mass fraction

Matter distribution Uniformity

Chromatography, mass spectrometry, UV-vis
X-ray fluorescence spectrometry, microwave digestion HG-ICP-AES!*!

Chromatography, UV-vis, atomic absorption spectrophotometry
Online near infrared (NIR) detection®*?
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Table 2 The spatial properties and its characterization techniques of CMMs

Spatial property Index

Characterization technique

Scale Imaging particle size

Sieving particle size
Spherical equivalent particle size

Optical microscope, electron microscope, transmission electron microscope, atomic force
microscope (AFM)H !

Screening machine, aerosizer, capillary method, optical screening method™!

Coulter counter, photoresist particle counter, dynamic light scattering particle sizer'*, laser

particle sizer/light scattering particle sizer, ectroacoustic spectrometer, X-ray gravity settler

Specific surface area

N, adsorption method”

Morphology Roundness/sphericity Macro description method
Space filling factor (looseness, Mesoscopic description!*”!
firmness, irregularity index)

Concavoconvex degree Mesoscopic description

Roughness Mesoscopic description

Fractal dimension Micro description method™®
Density Bulk density, tap density

True density
Porosity

Powder physical property tester (PPPT), measuring cylinder
Pycnometer method, suspension method, true density tester!*®)
N, adsorption method, mercury intrusion porosimetry

Table 3 The surface properties and its characterization techniques of CMMs

Surface property Index

Characterization technique

Adsorptivity
moisture absorption time (t,,,)
Critical relative humidity

Wettability Contact angle (static/dynamic)
Surface energy
Wetting tension!®

Adhesivity Adhesion strength

Adhesion work

Equilibrium moisture absorption rate (F*)/half ~ Dynamic vapor sorption resolution (DV'S resolution)®, weighing method

DVS resolution, weighing method

Contact angle measurement!®?

Surface energy analyzer

Meansofaluminium foil

Minimum peeling force method, adhesion tester, AFM
Minimum peeling force method and adhesion force, adhesion tester
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Figure 7 The multi-dimensional dynamic characterizing technique used for describing the surface properties of CMMs. A: Dynamic mois-
ture absorption rate with time; B: Dynamic wetting contact angle with time; C: Two dimensional characterization of hygroscopicity; D: Two
dimensional characterization of wettability

Table 4 The body properties and its characterization techniques of CMMs

Body property

Index

Characterization technique

Flowability

Compressibility

Rheology

Angle of repose

Carr index, Hausen ratio™
Velocity of flow

Cohesion

Internal friction angle
Apparent viscosity (powder)
Elastic modulus, shear modulus
Yield pressure

Elastic coefficient of restitution
Viscosity

Loss modulus

Consistency

Chewiness

Plastic potential

PPPT, standard funnel method

PPPT

PPPT

Jenike shear box, box flow factor meter

Jenike shear box

Powder rheometer!™

Texture analyzer (TA)®, multifunctional tablet press, elastic modulus tester
TA, multifunctional tablet press

Collision method!®!

Rheometer, capillary viscometer, falling ball viscometer, rotary viscometer
Dynamic mechanical property spectrometer

Consistency detector

TA

Stress component partial derivative method 2

Figure 8 A testing device for getting constitutive relation of
CMMs. 1: Top plate of compression support; 2: Middle plate of
compression support; 3: Bottom plate of compression support; 4:
Compression spring; 5: Pillar; 6: Groove; 7: End caps of grating
ruler; 8: Pressure sensor; 9: Reading head of grating ruler; 10:
Pressing die; 11: Electro hydraulic system; 12: Loading bar; 13:

Pressure bar; 14: Pressure relief valve
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Table 5 The physicochemical properties and its characterization techniques of CMMs

Physicochemical

Index Characterization technique
property
Solubility Intrinsic solubility Constant temperature stirring method, clarity detector®
Equilibrium solubility HPLC, UV spectrophotometry
Solubility parameter Swelling method, chemical group contribution calculation method
Permeability Oil water partition coefficient Shake flask UV spectrophotometry!®®!

Apparent permeability coefficient

Thermal properties  Glass transition temperature!®”!

Caco-2 cell model
Differential scanning calorimetry(DSC), laser pulse instrument, thermometer

Specific heat capacity
Thermal conductivity

DSC, thermometer
Thermal conductivity tester

Boiling point Thermometer
Electromagnetic { potential Zeta potentiometry™®
properties Conductivity Conductometer
Dissociative pH pH meter, acid-base titration, TLC pH method

Dissociation constant®

Structural chemistry ~ Molecular weight

pressure method

Molecular structure
Crystalline formt™

Computer aided
X-ray diffraction, infrared absorption spectroscopy, laser micro Raman spectroscopy,

Capillary electrophoresis, UV spectrophotometry, potentiometric titration
High performance gel permeation chromatography, static light scattering, osmotic

polarizing microscopy, melting point and microscopy method, differential thermal
analysis, thermogravimetry, scanning tunneling microscopy, NMR, DSC
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