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Structure-based strategy for consistency evaluation of dosage forms
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Abstract: Strategies and techniques are extremely important to improve the evaluation efficiency and fully
guarantee the consistency of dosage forms. For preparations with a structural feature as solid dosage forms and
particulate dispersion systems, the structures of dosage forms are the outcome of the specific formulation and
production process, which determine the drug delivery behaviors as well as the pharmacokinetics of the dosage
forms. Conventional techniques failed to quantitatively determine the structures of dosage forms. Synchrotron
radiation micro-computed tomography is a new generation of structural quantitative characterization technology
in revealing the internal structure of dosage forms with unprecedented capability for quantitative characterization
of the static and dynamic structures of dosage forms, enabling to reversely analyze the production process and
identify the structure differences between the generics and brand products. Based on synchrotron radiation
micro-computed tomography methodology researches and applications in static structures (powders, particulate
systems, tablets, films, membranes, etc.), dynamic structures (hydration) and de-formulation of production
process, we have classified the structures of dosage forms into four levels from macro-scope to molecular level as
dosage forms, granular intermediates for formulation, dynamic structure and molecular structures, and proposed
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dosage form structure based new strategy for consistency evaluation. Along with conventional dissolution/

release behavior similarity, the internal structure consistency ensures high consistency between the brand product

and the generics.

Key words: dosage form; quantitative structure of dosage form; consistency evaluation; structure consis-

tency; synchrotron radiation micro-computed tomography
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Figure 1 3D images of individual clopidogrel bisulphate crystal
form I and clopidogrel bisulphate crystal form II microcrystalline
particles in capsule after extraction and construction: (a) particles
of clopidogrel bisulphate crystal form I and (b) particles of
clopidogrel bisulphate crystal form II. Morphologies of randomly
selected four particles: (c) particles of clopidogrel bisulphate
crystal form I and (d) particles of clopidogrel bisulphate crystal
form 11!
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Figure 2
made by molded freeze-drying (up), and freeze-dried orally

Structural models of orally disintegrating tablets

disintegrating tablets made by freeze powders direct compression
under low-temperature (down): 3D models (left), slides to show
the structure subunits (right)
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Figure 3 Influence of the time of rotations ( 7r) for the mixed

1

granular system at a rotation speed of 30 r -min . Each line

corresponds to the same level of the cylindrical vessel. Images

of each column correspond to the same time of rotation ['”)
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Figure 4 Characterization of the pellets. a: The reconstructed
3D model of pellets using SR-pCT showed the sphericity with
the blue to red regions demonstrating incrementally higher
sphericity; b: Typical pellets as solid or with a void; ¢: Frequency

distribution for different parameters of the pellets ["*)
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Figure 5 Reconstructed three dimensional images of felodipine
monolithic osmotic tablet system at different sampling time (yellow
represents the solid moiety of the tablet core, air appears grey) >*!
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Figure 6 Chemical distribution of relative intensity ratios of
polyethylene glycol to cellulose acetate for the in situ membrane
after hydration for 0 min (a), the in situ membranes after hydra-
tion for 5, 10 and 30 min (b), and the isolated membranes after
hydration for 5, 10 and 30 min (c) **!
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Figure 7 Visualization and 3D structure determination of laser
drilled orifices. Slice of the orifice (a and b, from different
perspectives), 3D visualization of the orifice (¢ and d, d is the
magnification of c), and extraction of architectures (e) of the

laser drilled orifices from the osmotic pump tablets ['*]
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Figure 8 Schematic diagram of the swelling front, the diffusion
front, and the erosion front of felodipine hydroxypropyl methyl-
cellulose tablet during drug dissolution ™
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Figure 9 Road map for structure based strategy for consistency
evaluation of dosage forms
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