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BACKGROUND
Reference chemical substances called primary reference are used which are marketed by official 

compendia both nationally and internationally in the pharmaceutical industry as a tool for identification and 
quantification during pre-formulation, development/analytical validation and quality control studies.

The reference or primary standards are almost always imported and resold in the Brazilian market as a 
consequence, increasing the cost in relation to the sample amount (little amount of mass in mg per bottle).

On July 24, 2017, the National Health Surveillance Agency (ANVISA) published the Resolution of the 
Collegiate Board (RDC) number 166, which deals with the validation of analytical methods. The Chapter 
III of this resolution is intended for reference chemical substances and, in Art. 14 § 1, the RDC 166/2017 
allows the use of characterized reference chemical substances in the analytical validations.

The characterization study is planned according to the chemical structure of the substance to be 
characterized and within this new regulation, solid-state characterization and analytical chemistry stands 
out as an essential ally corroborating with the evolution of the number of publications in the literature 
regarding this subject in the google scholar database as shown in Figures 1 and 2 [1-15].

Figure 1. Evolution of the number of references (scientific articles), from 1900 to 2020, 
containing the concept “solid state characterization” in the google scholar database.
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Figure 2. Evolution of the number of references (scientific articles), from 1900 to 2020, 
containing the concept “analytical chemistry” in the google scholar database.

In Figures 3 and 4, a bibliometric map was performed due to its important role in the evaluation of 
scientific production worldwide, since its indicators can portray the behavior and progress of the field of 
knowledge [16].

Figure 3. Network visualization map of 50 main items from the 1,029 articles exported 
from the Web of Science database using the concept “solid state characterization” 
on 03/29/2021 (VOSviewer software, version 1.6.16).
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Figure 4: Network visualization map of 50 main items from the 11,712 articles 
exported from the Web of Science database using the concept “analytical chemistry” 
on 03/29/2021 (VOSviewer software, version 1.6.16).

High performance liquid chromatography (HPLC)
The HPLC enables the separation, identification and quantification of chemical compounds in complex 

mixtures and matrices [17-18]. The compounds of a mixture are distributed by the flow of the mobile 
phase through a column with a stationary phase and the separations are based on differences in migration 
speed due to the affinity of the components between the mobile phase and the stationary phase [17-
18]. Separations are achieved by partition, adsorption, ion exchange, exclusion by size, stereochemical 
interactions, depending on the type of stationary phase used [17-18].

The studies that are normally conducted are identification; purity, related substances, impurities and 
assay [17-18].

Mass spectrometry (MS)
The MS allows analyzing the molecules through the mass / charge ratio (m / z) of the ions of these compounds 

in the gaseous state and consequently enabling the characterization of their chemical structure [19].

Differential scanning calorimetry (DSC) 
The DSC performs the measurement of the physical-chemical properties of materials according to 

difference between the temperature of the reference and the sample, at a constant heat flow in a controlled 
atmosphere normally nitrogen or oxygen [20]. The technique assesses phenomena, such as melting 
temperature, recrystallization, polymorphism, desolvation, dehydration, evaporation, decomposition, 
crystallinity, sublimation, glass transitions, pyrolysis, solid-solid interactions (eutectic mixture) and purity, 
and such data are extremely relevant in characterization of substances [20].

Thermogravimetric analysis (TGA)
The TGA is used to determine the loss of mass of a sample due to variations in temperature, time and 

type of atmosphere (nitrogen and oxygen) [21]. Additional data are provided through the changes that 
heating produces in the mass of substances, making it possible to establish studies regarding the degree 
of hydration of the molecules, composition, chemical reactions, oxidation induction time, isothermal drying, 
ash content, filler content, separation of vaporization and decomposition [21].
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X-ray powder diffraction (XRPD)
The XRPD is a specific non-destructive crystallographic technique applied for the qualitative or 

quantitative determination of a sample’s crystalline phases, offering information regarding crystal structure, 
polymorphism, lens size, preferred orientation, and layer thickness [22].

Fourier-transform infrared spectroscopy (FTIR)
The FTIR is responsible for the identification of an organic compound, for the presence of specific bands 

of functional groups of the molecule through the absorption of infrared radiation (400-4000 cm-1) [23].

Nuclear magnetic resonance (NMR)
The NMR is a spectroscopic technique that makes it possible to determine the properties of a molecule 

through the correlation of energy absorbed with the frequency in the megahertz (MHz) range [24].

Elemental analysis (C, H, N, S)
It aims to elucidate exactly what are the elements that make up a sample (qualitatively) and in what 

proportion they appear in the molecular formula (quantitatively), mainly through the levels of carbon, 
hydrogen, nitrogen and sulfur [25].

Optical rotation
Some molecules after solubilization have the ability to rotate in contact with polarized light, especially 

those with chiral centers (carbon atoms with four different substituents) [26]. Molecules that rotate clockwise 
are called dextrogins while those that rotate counterclockwise are called levogiras [26].

SUMMARY
Through RDC 166/2017 approval, the characterization of the solid state has become indispensable 

within this new scenario providing greater access and autonomy for the pharmaceutical industries regarding 
the possibility of characterization of raw materials and use during the stages of development and analytical 
validations as well as in quality control of active pharmaceutical ingredients and finished products.
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