Identification of the critical variables for the development of
controlled release matrix tablets: factorial design approach
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Introduction and aims of the study
Quality by Design (QbD) principles set the work process under a Design Space previously defined. It
establishes a risk control about the different variables intervening both materials and development
processes, ensuring the final product quality, efficacy and security [1] [2].
The aim of the study has been stablishing the critical variables involved in the manufacturing of controlled
release coated matrix tablets and carried out a factorial design in order to obtain maximum information
with the minimum experimental trials.

Material and Methods

Results and Discussion

Quality Target Product Profile (QTPP): oral
controlled release coated matrix tablet of a low
soluble drug.

Risk Analysis showed which CMAs and CPPs had
higher impact over final product CQAs.
Risk quantification allowed to confirm which CMAs
and CPPs suppose a risk to achieve our product
profile, like poor drug flowability or the
representative influence of coating processes have
over the QTPP [3] [4].
Variables with high risk or impact over the quality of
the tablets were selected:
POLYMER VISCOSITY GRADE
POLYMER/MUCOADHESIVE AGENT RATIO
BLENDING TIME
COATING AGENT
COATING % WEIGHT GAIN

Figure 1.- Ishikawa Diagram categorizes the potential
causes of problems related to coated tablets.

Risk Analysis: A color code was used to classify the
CMAs and CPPs impact on final product CQAs:
Green: low risk Yellow: medium risk Red: high risk

Considering all the information obtained, a Design of
Experiments (DoE) based on a fractional factorial
design with five factors and two levels was settled:
FRACTIONAL FACTORIAL DESIGN
LEVELS 2
REPLICATES 3
FACTORS 5
CENTRAL POINT 1
FRACTION 1/4
REPLIES 28

Table 1.- Risk Analysis of the API

Risk Evaluation: Failure Mode Effective Analysis was
carried out using a 1-5 scale, being 1 a less likely
risk, low severity, and high detectability.
Risk Priority Number (RPN) was obtained
multiplying the Probability (P), Severity (S) and
Detectability (D) values:

𝑹𝑷𝑵=𝑷𝒙𝑺𝒙𝑫

The critical points taken into consideration for the
Design of Experiments to stablish the Design Space
were those with a RPN score greater than 30.

Conclusions

1. Risk Evaluation allowed to determine which materials
properties in the formulation suppose a high risk to
reach the objectives considered in the QTPP.
2. Quality by Design (QbD) approach is useful to stablish
a set of experimental trials enough to determine the
critical variables values in which matrix tablets reach
the required quality
3. The Design Space will be defined by the ensemble of
CMAs-CPPs combinations that guarantees the profile
gathered in the QTPP.
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