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MODULE 2: COMMON TECHNICAL
DOCUMENT SUMMARIES

Generic name Amokinol

2.3 QUALITY OVERALL SUMMARY
Sakura Tablet
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2.3.P.1 Description and Composition of the Drug Product (Sakura Tablet,
Film-coated Tablet)

The composition of Sakura Tablet i1s shown in Table 2.3 P.1-1.

Table 2.3 P 1-1 Composition of Sakura Tablet
Function Specification Excipient Sakura Tablet 30 mg
Active ingredient  Separate specificaion  Amokinol 30 mg / tablet
(100 mg)
Filler IP Calcium hydrogen phosphate hydrate Appropriate amount
Filler IpP D-mannitol 10 mg
Disintegrant Jp Sodium starch glycolate 5mg
Lubricant Jp Magnesium stearate 2mg
Coating agent Ip HPMC 24 mg
Polishing agent Jp Macrogol 6000 0.3 mg
Colonng agent JpP Titanium oxide 0.3 mg
Coloring agent JPES Iron sesquioxide Trace amount
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2.3.P.2 Pharmaceutical Development (Sakura Tablet, Film-coated Tablet)

2.3.P.2.1 Composition of Drug Product

Physicochemical properties of amokinol, the active ingredient of Sakura Tablet, are shown in Section
23513 General Properties. Amokinol 1s a neutral compound with a molecular weight of 450. It has
moderately poor compression properties which could lead to difficulties in manufacturing robust tablets at
high drug loading.

Solubility of amokinol in water 1s 0.015mg/mL at 20°C, making this compound practically mnsoluble
in water.  Solubility of amokinol in FaSSIF (Fasted State Simulated Intestinal Fluid) and HIF (Human
Intestinal Fluid) 1s 0.020 mg/mL. As shown in Figure 2.3 P.2.1-1, amount of amokinol dissolved in 250ml
of buffer solutions is 4 mg over the pH range from 1 to 8. As the amount of the active ingredient of
Sakura Tablet is 30 mg, amokinol 1s classified as a low solubility compound according to
Biopharmaceutical Classification System (BCS).  1-octanol/water partition coetficient (logD) of amokinol
15 2.6 at 25°C. Based on the result of permeability using Caco 2 cell membrane, amokinol is classified as
a high permeability compound according to BCS.

From these results, amokinol is classified as a BCS class 2 compound (low solubility and high
permeability).
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Figure 2.3.P.2.1-1 Solubility of Amokinol in Buffers of Various pH

Calcium hydrogen phosphate hydrate and D-mannitol were selected as diluents for Sakura Tablet,
and sodium starch glycolate as a disintegrant, and magnesium stearate as a lubricant were also chosen.

Note) The reason of choice of each excipient and results of their compounding test must be described in
later sections.
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23.P.2.2 Drug Product

1) Drug Product Development Strategy

For drug product development of Sakura Tablet, a more systematic approach (Quality by Design:
QbD or Enhanced Approach) was employed, as well as conventional approaches based on experiences. In
addition to prior knowledge and expenences of manufacturing, design of experiments and risk management
for product quality were used. Moreover, continuous quality improvement during the entire product life
cycle for formulation and manufacturing process of Sakura Tablet was intended by systematic evaluation,
wheth 1s identification of critical quality attributes and critical steps of the API and the drug product,
establishment of a design space, and a real time release based on deep understanding of the manufacturing
process.
For construction of control strategy for the final manufacturing process and quality assurance of
Sakura Tablet, the following approaches were emploved.
1. Setting of Target Product Profile and early phase risk assessment
2. Rusk assessment of composition and manufacturing process of the drug product
3. Identification of Crnitical Step and assessment of influence of the critical steps on Quality Attribute
of the tablet
- Study of the effects of particle size of the API on dissolution and in vivo absorption from the
drug product
- Study of level and lubrication process
- Study of tableting process
- Confirmation of main factors and interactions
4. Further evaluation of other variables on quality characteristics of the tablet
- Study of effects on homogeneity of blending process
Assessment and construction of DS (Design Space) as a control strategy
6. Assessment and construction of RTR (Real Time Release) in critical processes

7. Review of the Risk assessment after implementation of the control strategy

According to the approach described above, Preliminary Hazard Analysis (PHA) was used in the
initial risk assessment, and Failure Mode and Effects Analysis (FMEA) was used in the nsk assessment of
the manufacturing process and in the risk assessment after implementation of the control strategy. Risk
assessment based on results of drug product development with Sakura Tablet manufactured in a pilot scale
indicated that 1t was highly plausible that a particle size of the API affected the dissolution and that
tableting pressure affected tablet hardness. Therefore, blending processes of granules for tableting and
tableting process were selected as cntical steps. However equivalent dissolution and in vivo absorption
has been confirmed over the range of 5 to 50 um, although the particle sizes affected in vitro drug release
from the tablet and in vivo pharmacokientics. Regarding tableting pressure, assessment results indicated
low possibility that the pressure affects the quality of the final drug product; therefore 1t was judged that an
appropriate quality could be kept by controlling the tableting pressure in manufacturing.  Finally, the
design space of Sakura Tablet was constructed by input variables, process parameters and combination of
final specifications of the final product (Figure 2.3.P.2.3-9 Design Space of Sakura Tablet).
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Additionally, it was concluded that the real time releasing of products 1s possible on the following
specificiation items: dissolution, content uniformity, and assay, by monitoring and cotrolling of both
uniformity of powder blend in blending process and compression force in tableting process, ~ However,
when a new manufacturing line will be introduced in the future, current application of each manufacturing
process control methods will be re-evaluated.  Until the completion of their reevaluation, content
uniformity, dissolution test and assay will be carned out at the finished products

The results of analyses of manufacturing process output made possible to identify all the parameters
to be controlled.  Additionally, 1t was confirmed that each parameter was independent from manufacturing
scale. Therefore, it was concluded that a change of manufacturing scale could be achieved by only
controlling those parameters.

2) Target Product Profile
Product profiles targeted in drug product development are shown in Table 2.3.P.2.2-1.
Table 2.3.P.22-1 Target Product Profile of Sakura Tablet

Strength and dosage form Immediate release tablet contaiming 30 mg of active ingredient.
Specifications to assure safety and Assay, Uniformity of Dosage Unit (content uniformity) and
efficacy during shelf-life dissolution.
Description and hardness Robust tablet able to withstand transport and handling.
Appearance Film-coated tablet with a suitable size to aid patient acceptability
and compliance.
Total tablet weight contamning 30 mg of active ingredient i1s 100
mg with a diameter of 6 mm.

3) Intial Risk Assessment (Design Risk Assessment)

Regarding physicochemucal properties shown in Section 2.3.5.1.3 General Properties, initial nisk
assessment on Sakura Tablet quality was performed.  Results are summanzed in Table 2.3 P.2 2-2, and
shown in Figure 23.P.2 2-1.

In an initial risk assessment prior to formulation development, drug substance partcle size, excipients
and water content were identified as possible process inputs which could affect the tablet quality.
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Table 2.3.P.2.2-2 Imitial nisk assessment of Sakura Tablet

Factor Risk assessment
API Drug substance partcle size could affect in vivo performance due to the low
solubility and high permeability.
Excipient Insoluble (inorganic) excipients could affect dissolution rate.

Soluble (organic) excipients could affect compressing property in compression
Hydrophobic excipients (lubricants) could affects dissolution rate

Manufacturing | API is known to undergo hydrolysis and this will probably preclude aqueous wet
process granulation processes.

The blending process must ensure homogenous distnibution of the API to achieve
the desired content uniformity.  Overblending should be avoided.

Overblending of the lubricant increases surface hydrophobicity, and may
decreases dissolution rate

Uniformity must be controlled in the blending process.
Excessive compaction force could increase disintegration time and thereby reduce
dissolution rate.

Maoisture
Drug substance Filler selechion control in Blending Lubncaton Tableting Coating Packaging

paricle size fa ng

In vivo performance
[nssolution

Assay

Degradaton
Content Unifornuty
Appearance
Frahility
Stabality-Chemical
Stability-Physical

- Low nsk
- Medium nsk
- High nsk

2.3.P.2.2.1 Formulation Development

A direct compression process was selected as it was known that API undergoes hydrolysis and the
relatively high drug loading would enable content uniformity to be achieved without a dry granulation
process.

Figure 23 P.2.2-1 Summary of Initial Risk Assessment

A series of soluble and msoluble fillers were screened for chemical compatibility and it was
concluded that lactose was excluded. A dual filler system was proposed to achieve the nght balance of
brittle compression properties and solubility of the excipients.
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In an early experimental design, calcium hydrogen phosphate hydrate and D-mannitol as filler and
sodium starch glycolate as disintegrant, and magnesium stearate as lubricant were selected for the
assessment.

After selection of the above excipients, the qualities of manufactured tablets were evaluated, varying
the amount of the excipient at 2 to 3 levels in the experimental design.  From the results, the composition
shown in Table 2.3.P.1-1 was selected.

The tablet hardness 80N was chosen, and dissolution, appearance (friability, chip, etc.), content
uniformity and stability as quality attributes were assessed to judge appropriateness of tablet.

Film-coating was emploved to mask the bitter taste of the APL

It 15 judged that the risk of control of excipients and water, which were considered as possible critical
parameters, can be prevented by the drug product design.

Note) In addition to the above description, composition changes and bioequivalence of the drug products
used 1n clinical development must be described.

2.3.P.2.2.2 Overages (Sakura Tablet, Film-coated Tablet)
Not applicable

2.3.P.2.2.3 Physicochemical and Biological Properties

Solubility of the active ingredient, amokinol, is low and its permeability was high.  Therefore, a
better absorption from the gastrointestinal tract can be expected.  From the phase 1 results using amokinol
suspension, it was suggested that once a day administration is sufficient from the fact of an appropriate half
life and stability in the gastrointestinal tract.

2.3.P.23  Manufacturing Process Development
1) Risk Assessment of Manufacturing Process

A risk analysis was performed using Failure Mode and Effects Analysis (hereafter referred to as
FMEA) to direct the establishment of the manufacturing process at the proposed commercial scale.

The details of FMEA are shown in Section 3.2.P.2.3.  As for the defimition of risk priority number
(RPN), 240 was high risk. 220 to <40 was medium risk, and <20 was low risk.

As shown in Figure 2.3 P 2.3-1, drug substance partcle size, lubricant amount and compression force
may highly affect the drug product quality.  Particle size of the API 1s a process input which affects critical
quality properties, as shown in the initial risk assessment.  Excipients and water control, which were
identified as process inputs affecting important quality properties in the mitial risk assessment, were deleted
from the FMEA risk assessment items because employment of the direct compression decreased the control
risk.  On the other hand, the compression force was newly identified as a high nisk and critical process
parameter.
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