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INTRODUCTION
The concept of Quality by Design (QbD) has become a new concept for the
development of quality pharmaceutical products and it was mentioned in the ICH
Q8 guideline, which states that “quality cannot be tested into products, i.e., quality
should be built in by design”. The design and development process of the generic
drug product with modified-release properties using a QbD approach is a
systematic, efficient, risk-controlled and knowledge-based method to improve the
pharmaceutical process development and eventually improve the product quality
(Thapa et al., 2019).
Selection of appropriate manufacturing process is of crucial manner in order to
modulate final product quality. Therefore, during one factor - at a time
experiments at early development phase, it is highly important to evaluate different
manufacturing technologies due to the fact that optimization of process variables is
very tedious, expensive and time-consuming phase (Huang et al., 2003). The study
aims to make detail evaluation of the influence of different manufacturing
technologies: direct compression, wet granulation (high shear) and dry granulation
on critical quality attributes (CQAs) of final product. The knowledge gained was
intended to be used in order to make appropriate selection of manufacturing
process for development of generic drug product of Oxycodone 40 mg prolonged
release film-coated tablets (OH-PRT).

MATERIAL AND METHODS
Final blends were produced using three different manufacturing technologies:
direct compression (L01-1) given in figure 3; wet granulation (L01-2) given in
figure 1 and dry granulation (L01-3) given in figure 2. Formulation composition
of OH-PRT (OH-30.76%; HPMC K100-30.00%; MCC-38.23% and Mg-stearate-
1.00%) and process parameters for tableting (dossing: 9.0-9.5 mm; pre-
compression force 0.3-0.5 kP; compression force 3.0-5.0 kP and compression
speed 20 rpm) and film-coating process (inlet air temperature: 65-70 oC; inlet air
1250 m3/h; exhausted air temperature 40-45 oC; pan speed 18 rpm; bed
temperature 42-45 oC; atomizing air pressure 2.2 bar; spray rate 0.6-0.9 g/min)
was kept constant for all three manufactured samples in order to minimize their
influence on final product quality.
The samples were characterized with respect to physical characterization of
prepared final blend and film coated tablets, as well as dissolution in phosphate
buffer pH 6.8, assay of OH in film-coated tablets, RSD and impurity profile.
Additionally f2 similarity factor between prepared samples and reference in same
DSS media was calculated.

RESULTS AND DISCUSSION
The results from final blend characterization obtained from all tri batches

showed differences in flow properties. Obtained results are given in the tables
below.

Table 1. Results from process control parameters of final blend
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Table 2. Results from physico – chemical characterization of film-coated tablets

Parameter
Laboratory sample

L01-1 L01-2 L01-3

Bulk density (g/ml) 0.336 0.441 0.358

Tapped density (g/ml) 0.445 0.630 0.422

Carr-index 21 38 24

Hausner ratio 1.29 1.43 1.40

Angle of repose (0) 35.6 42.2 38.2

Results from physical characterization of prepared film-coated tablets where
within acceptance criteria according to QTPP of the reference product except
for L01-3 where uniformity of weight was bigger than ± 7.5%.
The data obtained from impurity profile evaluation were within the
specification limits suggestion good stability of OH and final product
irrespectively to formulation and/or manufacturing process used.

L01-1 and L02-1 had passable flow, while L01-3 had poor flow
properties. An inadequate flow of sample L01-3 could be attributed to the
excessive compression force required to form suitable ribbons which lead to
the formation of a harder granule that required multiphase milling, which
resulted in a relatively wide size distribution of final granulate with high % of
fine fraction. This assumption was also confirmed with the results for assay,
where, even the results for all three trials where within the acceptance criteria
(98.64-100.36%), the biggest value of RSD was observed for L01-3 (8.93).

CONCLUSION
From the obtained results it could be concluded that the type of manufacturing 
process significantly affects the final product quality-OH-PRT especially 
parameters flowability of final blends, appearance and mass variation of film-
coated tablets. Based on overall results, the wet granulation (high-shear) method 
was chosen for OH-PRT production and critical process parameters should be 
defined in future. 
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Figure 4. DSS Profiles of manufactured samples compared with reference 
product in phosphate buffer pH 6.8

Parameter (n=10)
Acceptance

criteria
Laboratory sample

L01-1 L01-2 L01-3

Appearance 

White, round 
biconvex 

film-coated 
tablets Conforms Conforms Conforms

Average mass (mg) 135,00 ± 7.5% 135.35 135.04 135.45

Average height (mm) 3.1 -3.6 3.34 3.39 3.40

Average hardness (kP) 11.00 -13.00 11.05 11.13 10.99
Average diameter (mm) 7.00 ± 0.15% 6.99 7.01 7.00

Assay of OH (%) 95.00 -105.00 100.36 99.63 98.64

RSD NMD 15 0.932 7.73 8.93
Impurity D+E NMT 1.0% 0.1 0.1 0.1

Impurity A NMT 0.2% 0.01 (BDL) 0.01 (BDL) 0.01 (BDL)
Impurity B NMT 0.2% 0.03 (BDL) 0.02 (BDL) 0.03 (BDL)
Impurity C NMT 0.2% 0.02 (BDL) 0.02 (BDL) 0.02 (BDL)
Impurity F NMT 0.2% ND ND ND

Any other impurity NMT 0.2% 0.06 0.06 0.06
Total impurities NMT 2.0% 0.16 0.16 0.17Im
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Obtained results from in vitro release studies pointed that even there were
significant differences between the quality of OH-PRT samples (based on other
evaluated parameter), there were no significant difference with respect to the
release rate of OH compared to reference product. Similarity factors f2 from
comparison of DSS profile of reference drug and manufactured samples in
phosphate buffer pH 6.8 were 62.11 for (L01-1), 61.68 for (L01-2) and 56.82 for
(L01-3), respectively.


