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Based on the control strategy described in Section 2.3.P.2.3.3, each CQA of assay, uniformity of dosage
units, and dissolution, and other specification item CQAs were controlled as shown in Table 2.3.P.3.3-2.

Table 2.3.P.3.3-2

Relationship among CQA and monitoring process and material attributes

Assay Tableting |Uncoated tablet In-process control Mean value is within
weight arange of 194 mg +
3%.
Uniformity of | Tableting | Uncoated tablet In-process control and feedback Each value is within
dosage units weight variation control of rotation speed of arange of 90.0% to
Granule segregation |tableting by concentrations of drug |110.0%. If the value
substance in uncoated tablets (NIR | is out of the range, a
methods) feedback control is
made.
Dissolution* | (Drug (Particle size) It is controlled in three-dimensional |25 pm or less*
Substance) design space so that the dissolution
Granulation | Granule particle size | 1S about 90% (feedback control of 90210 um *
spray rate by FBRM, compression
Tableting |Hardness force control by compression force {3115 kp *
controller).
Description |Inspection |(Appearance) Visual observation -
Identification |Inspection |(Identification) Identification using an NIR method |-

Process control range of the uncoated tablet weight was set to “the mean mass is within a range of 194 mg +
3%.” To ensure the specification for Assay is met, the range of process control of mass was set to be narrower
than that of the specification for Assay, because the specification for Assay is “95.0% to 105.0%.”

The range of process control of uniformity of dosage units was set to “each value is within 90% to 110%.”
Because the specification of uniformity of dosage units is “the number of tablets exceeding the range of 85.0%
to 115.0% is 6 or less,” the control range of each value was set to be 90% to 110.0%, narrower than 85% to
115.0%. Establishment of the know-how of feedback control in the case of being out of range would make it
possible to ensure a good test of uniformity of dosage units. The CMA of uncoated tablet weight variation has
been judjed no need to be controlled since the individual tablet assay value calculated by API content in
uncoated tablets and the tablet weight is controlled during tableting process.

* With respect to dissolution, as shown in “2.3.P.2.3.4.3 Dissolution (CQA),” RTRT will be performed based
on the dissolution prediction formula (shown below) using the parameters of particle size of drug substance,
granule particle size, and uncoated tablet hardness.

Dissolution rate = A — B x particle size of drug substance~ C x granule particle size — D x uncoated tablet
hardness — E x particle size of drug substance x Uncoated tablet hardness

Figure 2.3.P.3.3-2 shows the response surfaces prepared based on this formula. The cuboid consisting of
straight lines within an area that satisfies 80% or more of dissolution rate (specification, see 2.3.P.5) was
employed as a design space to assure the dissolution of Sakura Bloom Tablets. A feedforward control will be
performed as an operation in commercial production so that the dissolution rate is about 90%. In other words, a
control to keep the predicted dissolution value being always constant will be made by appropriately
determining the target value for a granule particle size and uncoated tablet hardness within this design space
according to the particle size of drug substance.

<The design space may be shrinked when the prediction error in the dissolution prediction formula is taken into
account.>

44

— 298 —



Mock P2 English version “Sakura Bloom Tablets”

o
o
AN

Pl
o »

70%

G W
<

N
o O

-
<

Drugsubstance particle size (um)
o &

0 P Y i 1
34567 89101112138 e

Uncoatedtablethardness (kp) &

Figure 2.3.P.3.3-2 Response surfaces based on the dissolution prediction formula

2.3.P.3.3.3 Monitoring of Quality Attribute

Based on the control method of Section 2.3.P.3.3.2, quality attributes were to be monitored by the Large-N
method, in which content of tablets at tableting is determined with an NIR method, as RTRT of Assay and
uniformity of dosage units. For dissolution, RTRT was to be performed based on the dissolution prediction
formula, which consists of particle size of drug substance, granule particle size, and uncoated tablet hardness.

2.3.P.3.3.3.1 Granulation process

FBRM was employed as a method to monitor the granule particle size, which is a CMA for dissolution. The
measurement conditions of FBRM were assessed by evaluating the position of the sensor and measurement
conditions, and the conditions were set as below: Figure 2.3.P.3.3-3 shows the overview.

Equipment: FBRM: C35

Position of the sensor: Side panel of the container of the fluid bed granulator.
Diameter of the measurement probe: @35 mm

Measurement interval: 5 s

Feed back
------- control system -

Binder ¢ = Spray rate
solution v control

: Signat

Control panel
Granule
FBRM particle size

Figure 2.3.P.3.3-3 Overview of the feedback control of fluid bed.
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The change in particle size over time during granulation is measured in real time with FBRM, and the spray
rate is feedback-controlled to obtain the target particle size of granules after granulation. The target particle
size after granulation is established from the obtained particle size of drug substance so that the dissolution rate
is about 90%. This target particle size profile is considered ideal. A feedback control is made in real time so
that if the particle size is larger than the profile, the spray rate is decreased, and if the particle size is smaller,
then the speed is increased.

2.3.P.3.3.3.2 Tableting Process

Online monitoring control was employed for the compression force of each tablet in the tableting process, as
control of uncoated tablet weight and weight variation that are CMA for the assay and uniformity of dosage
units. A compression force controller allows correction of the amounts of filled blended powder (filling depth)
and removal of tablets out of the acceptable range from the system based on the information of compression
force measured. In addition, a correcting system that adjusts the amounts of filled blended powder (filling
depth) and compression force control equipment by means of the average weight information periodically
measured by automatic sampling, and fed back to the tableting machine by weight control equipment, was also
employed. The overview of feedback is shown in Figure 2.3.P.3.3-4.

For the uncoated tablet weight, which is a CMA for the content, a system is established so that a control is
performed if the mean value is out of the range of 194 mg + 3%.

Molding part Origin/synchronized
Adjustment of signal
J g

compression thickness)
Main pressure Pressure detector
roll s
Powder filling part .  Load cell
i = v ————
;Eccentric roll - T

(Filling depth adjustment)
'f ‘g’ Elimination

signal
o]

Pressure control
equipment

Change‘?ﬂ set

value Ofpl €ssu
Sanipling
equipmegnt

Part for
eliminating Meiimmamit
defective tablets Weight control
equipment

L

Fraction rail
Fraction motor

Weight control signal

‘Weight control signal

Figure 2.3.P.3.3-4 Overview of the feedback control for tableting weight

For the granule segregation, which is a CMA for uniformity of dosage units, the drug substance concentrations
in uncoated tablets were to be monitored with an NIR method, and if the value is over the threshold, PAT
feedback control was to be made, which controls the rotation speed (CPP). The drug substance concentrations
in uncoated tablets were determined with an on-line NIR method at tableting over time. If each value of drug
substance content calculated from the drug substance concentration and tablet weight is out of the range of
90% to 110%, the rotation speed was to be adjusted.

Measuring method: Diffuse transmittance method

Light source: NIR

Detector: InGaAs

Scan: A range of 12,500 to 3,600 cm’

Number of scans: 64 times

Resolution power: 8 cm’™

Analysis method: Partial Least Squares (PLS) regression analysis
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The uncoated tablet hardness, which is a CMA for dissolution, was to be controlled by on-line measurement of
the tablets automatically sampled with time in the tableting process. For the uncoated tablet hardness, a target
value of a dissolution rate of about 90% was established from the previously obtained particle size of drug
substance and the granule particle size, and a system is employed, which feeds back to a tableting machine
through a compression force controller.

2.3.P.3.3.3.3 Inspection process

Ten representative samples of film coated tablets after inspection were to be measured for the description
(appearance), according to the method described in Table 2.3.P.3.3-3. In a similar way, 3 of the representative
samples of film coated tablets after inspection were to be subject to identity testing with an at-line NIR method

shown below.

Table 2.3.P.3.3-3 Measurement of description (appearance) by a visual observation method

Sakura Bloom Tablet is taken on a piece of white

Measuring method paper, and the color and shape are observed.

Number of samples |10 tablets

Identification by an at-line NIR method

Measuring method: Diffuse transmittance method
Light source:NIR

Detector: InGaAs

Scan range: 12,500-3,600 em™

Number of scans: 64 times

Resolution power: 8 cm™

Analysis method: Principal Component Analysis (PCA)
Number of samples: 3 tablets

2.3.P.34 Control of Critical Process and Critical Intermediates

Among the specifications, RTRT was employed for the description (appearance), identification, uniformity
of dosage units, dissolution and content. The process control methods that serve as each test method are as
shown below.

2.3.P.3.4.1 Testitems for RTRT

Based on the control strategy described in Section 2.3.P.2.3 Manufacturing Process, description (appearance),
identification, uniformity of dosage units, dissolution and assay were considered as possible items for RTRT.
2.3.P.3.4.1.1 Description (appearance) (RTRT)

As RTRT of description (appearance) in the specifications, 10 film-coated tablets after the inspection process
were to be tested for description by a visual observation method shown in Table 2.3.P.3.3-3.
2.3.P.3.4.1.2 |dentification (RTRT)

As RTRT of identification in the specifications, 3 film-coated tablets after the inspection process were tested
for the existence of drug substance, according to (1) at-line NIR method described in Identification (alternative
test) <Specifications and Test Methods> in 2.3.P.5.2 Test Methods (Analytical Procedure).
2.3.P.3.4.1.3 Uniformity of dosage units
As RTRT of uniformity of dosage units in the specifications, the drug substance concentrations in uncoated

tablets are determined with an on-line NIR method at tableting over time, and the content of drug substance in
uncoated tablets is calculated from the drug substance concentration and weight of each tablet. Assessment is
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conducted for 200 tablets (10 tablets x 20 time points). Refer to “2.3.P.3.3.3.2 Tableting Process” and
“2.3.P.5.6.3.1 Uniformity of Dosage Units (RTRT).

2.3.P.3.4.1.4 Dissolution

The particle size of drug substance is measured as a specification testing in the process of drug substance, by a
laser diffraction-scattering type particle size distribution measuring device. Without preparing samples for
measurement, the powder of drug substance is measured for particle distribution by the dry method
(specification testing of drug substance). Regarding the particle size of the granulation, the particle size at the
end of granulation, which is obtained by a FBRM method is used. The uncoated tablet hardness is measured in
200 tablets (10 tablets x 20 time points) sampled over time as described in “2.3.P.3.4.1.3 Uniformity of Dosage
Units.”

As shown in “2.3.P.2.3.4.3 Dissolution (CQA),” RTRT will be performed based on the dissolution prediction
formula using the parameters of particle size of drug substance, granule particle size, and uncoated tablet
hardness (formula shown below).

Dissolution rate = A — B x particle size of drug substance — C x granule particle size — D x uncoated tablet
hardness — E x particle size of drug substance x uncoated tablet hardness

By controlling each process using this system, dissolution of the drug product is considered to be assured.
Therefore, a conventional dissolution test could be omitted.

2.3.P.3.4.1.5 Assay

As RTRT of assay in the specifications, the content of drug substance in uncoated tablets is determined by an
on-line NIR method described in “2.3.P.3.4.1.3 Uniformity of Dosage Units,” and assessment is made by
calculating the mean of 200 tablets.

2.3.P.3.5 Process Validation/Evaluation

For adopted RTRT items, if an unacceptable change in production scale occurred, a RTRT model is
re-constructed and re-calibration is carried out. At the stage of NDA filing, assessment was made in a total of
21 batches (refer to Table 2.3.P.2.3-7) manufactured at pilot scale and commercial scale, but process validation
using the first 3 batches for commercial production will be performed again.

Quality (CQA) of Sakura Bloom Tablets is ensured by CMAs (composing quality) that are maintained by
routine production. The control strategy in production of Sakura Bloom Tablets operates the following
maintenance program to verify the model.

Daily check

e Trend analyses of CQA and CMA are performed for every batch produced, and the changes are confirmed to
be within an acceptable range.

o If the trend is out of the acceptable level, a comparison is made between the model and conventional testing
methods. If the model has some problems, it should be revised. If the model has no problems, the relationship
between CPP and CMA is considered to be broken. Thus, control of CPP is reviewed so that CMA has an
appropriate value.

Periodical check
o A comparison is made between the values calculated by the model and those obtained by the conventional
testing methods at a certain production interval. If the difference between the two is out of the acceptable level,

the model should be revised.
Event check
o If raw material or manufacturing equipment is changed, a comparison is made between the values calculated

by the model and those obtained by the conventional testing methods under the Pharmaceutical Quality System
(PQS). If the difference between the two is out of the acceptable level, the model should be revised.
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2.3.P.5 Control of Drug Product

The specifications and test methods for Sakura Bloom Tablets were set based on the results of drug product
development, of stability test, and the analytical results of the batches manufactured at pilot scale.

2.3.P.5.1

Specifications and Test Methods

RTRT is employed for description, identification, uniformity of dosage units, dissolution, and assay of the
release test items for Sakura Bloom Tablets. Usually, these items for RTRT are used for release tests, and the
summary of specifications and test methods is described. In addition, the specifications and test methods of
conventional tests by using final drug product are also summarized because of the necessity for the control
strategy or stability.

Table 2.3.P.5.1-1

Specifications and test methods for Sakura Bloom Tablets 20 mg

Test items Test methods Specification
RIRT The Japanese
Description Conventional Appearance | Pharmacopoeia General Pale red film-coated tablets
tests Notice
RTIRT :;Zi;gizf; ég;gg: le(’z;)lo d) Identified as Sakura Bloom Tablet
HPLC The retention time of the main peak from
. i Retention HPLC method the sample solution coincides with that of
Identification . time the standard solution.
Conventional - -
tests Ultraviolet . N The shape of the ultraviolet absgrptlon
absorption Ultraviolet-visible Sp(?CtI-'um fr(?m the sample solution
spectrophotometry coincides with that of the standard
spectrum .
solution.
When 200 uncoated tablets, which were
sampled to represent the whole batch
RTRT Near infrared absorption during the tableting process, are tested for
Uniformity spectrometry (NIR method) Assay, the number of tablets e>.<ceed1ng
of dosage the range of 85.0% to 115.0% is 6 or less
units and that of 75.0% to 125% is 1 or less.
) Content Uniformity It r{xeets Fhe criteria of the Content
Conventional tests Uniformity Test of the Japanese
HPLC method .
Pharmacopoeia.
Calculation by the
dissolution model
Input parameter
o Particle size of drug
substance: Laser diffraction | The dissolution rate calculated by the
RTRT particle size distribution dissolution model at the time point of 30
analyzer minutes is 80% or higher.
Dissolution o Granule particle size:
FBRM
o Uncoated tablet hardness:
Tablet hardness tester
Dissolution test (paddle
Conventional tests 3;23?31«3 i-visible Q value in 30 minutes is 80%.
spectrophotometry
. . The results of the uniformity of dosage
RTRT Near infrared ab; orp UOE units test (RTRT) show a mean of 95.0%
Assay spectrometry (NIR method) | 05 404 of the labeled amount.

Conventional tests

HPLC method

95.0% to 105.0% of the labeled amount

* According to the Decision Tree, RTRT is usually performed. If RTRT is not available, conventional tests will be performed.
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2.3.P.5.2 Test Methods (Analytical Procedures)

Unless otherwise specified, the specifications and test methods for Sakura Bloom Tablets shall apply
General Notices, General Rules for Preparations, and General Tests, Processes and Apparatus of the Japanese
Pharmacopoeia.

Specifications and test methods for Sakura Bloom Tablets

Describe the information of the Application Form (RTRT & Conventional)

2.3.P.5.2.1 Description

2.3.P.5.2.1.1 Test methods of RTRT
Refer to Section 2.3.P.3.4.1.1

2.3.P.5.2.1.2 Test methods of conventional tests
<Omitted>

2.3.P.5.2.2 Identification

2.3.P.5.2.2.1 Test methods of RTRT

A discriminating model was used to test the presence of drug substance in film-coated tablets by an at-line
NIR method. As shown in Figure 2.3.P.5.2-1, a discriminating model is an approach to make a decision using a
library reference prepared by each NIR spectrum of active and placebo tablets. The film-coated tablet tested is
judged to be an active tablet if the results are within the threshold of an active tablet. If the test with an at-line
NIR method cannot be properly performed, HPLC method is applied. The meaning of “the test cannot be
properly performed” is limited to the case where measurement results cannot be obtained due to measuring
instruments or a NIR discriminating model.

Threshotd

28d principal component

- Maxinon hit

Active tablet

1% principal component

Figure 2.3.P.5.2-1 Overview of a discriminating model

2.3.P.5.2.2.2 Test methods of conventional tests
<Omitted>
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2.3.P.5.2.3 Uniformity of dosage units

2.3.P.5.2.3.1 Test methods of RTRT
Refer to Sections 2.3.P.3.3.3.2 and 2.3.P.3.4.1.3.
The content of each drug product shall be calculated according to the following formula, using drug substance

concentrations of uncoated tablets and the uncoated tablet weight determined by the methods described in
2.3.P.3.3.3.2 Tableting process.

Content of each drug product (%) = drug substance concentrations of uncoated tablets (%) x uncoated tablet
weight (mg)/194 (theoretical uncoated tablet weight, mg)

2.3.P.5.2.3.2 Test methods of conventional tests
<Omiitted>

The test shall be performed according to the following decision tree. This decision tree is the same as that of
the Assay.

The equipment to be used for RTRT has no abnormalities and is readily available.

i Yes No

No deviation occurred, which may affect RTRT until the previous process.

¢ Yes L No

RTRT: When 200 uncoated tablets in the tableting process are tested Risk assessment No Reject
for Assay, the number of tablets exceeding the range of 85.0% to (Conventional tests B (abatch is
115.0% is 6 or less and that of 75.0% to 125.0% is 1 or less. are considered to rejected)
In addition, be available.)
The results of the uniformity of dosage units test (RTRT) show a
mean of 95.0% to 105.0% of the labeled amount. Yes
No $ Yes ' A 4
Conventional test (HPLC); When a Yes
Risk assessment No film-coated tablet is tested according to
(There is no deviation that may |———>| General Tests of the Japanese N X
affect the results of RTRT Pharmacopoeia, it meets the criteria of the omply
after the following process.) Content Uniformity Test. In addition, when
the content test is performed, it contains
l Yes 95.0% to 105.0% of the labeled amount.
No
Comply with RTRT 1 Investigate the failure of the
calibration model used
v (re-calibration/validation). ¥
es
Verify the validity of the calibration model used -
with a conventional method (HPLC), and Risk assessment
confirm the validity of the calibration model. B (Conventional tests
: No are considered to
Yes be available.)
vy
The calibration model used precisely reflects > Reject
the drug substance content of the tablet. (a batch is rejected)
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2.3.P.5.2.4.1 Test methods of RTRT
Refer to Section 2.3.P.3.4.1.4

2.3.P.5.2.4.2 Test methods of conventional tests

<Omitted>

The test shall be performed according to the following decision tree.

The equipment to be used for RTRT has no abnormalities and is readily available.

¢ Yes No
A deviation that may affect the RTRT prediction does not occur. In addition, particle size of
drug substance, granule particle size, and hardness of uncoated tablets can be measured
without problems.
Yes L No
Risk assessment No Reject
RTRT: Satisfy the following design space (Conventional tests B! (abatch is
Particle size of drug substance: 25 pum or less are conS}dered to rejected)
Granule particle size: 90 to 210 pm be available.)
| Uncoated tablet hardness: 3 to 11.5 kp Yes
No Yes
v &
Risk assessment No Conventional test (dissolution): When Yes
(There is no deviation that may affect ——J» the film-coated tablet is tested for
the results of RTRT after the following dissolution, Q value in 30 minutes B> Comply
process.) meets the acceptance criteria of 80%.
i Yes No
Comply with RTRT Yes
Calculated values are described in CoA.
RTRT: The dissolution rate at a 30 minute time point, which is | Yes Risk ass:essment
. . .. . (Conventional tests
calculated based on the dissolution prediction formula using .
” A ———| are considered to
the parameters of particle size of drug substance, granule be available.)
particle size, and uncoated tablet hardness, is 80% or higher. © avariabe.
No
No Investigate the failure of the
dissolution prediction formula
used (re-calibration/validation).
Verify the validity of the dissolution &
prediction formula by performing a
conventional test (dissolution), and confirm No
the validity of the dissolution prediction
Yes
A4 A4
The dissolution prediction formula used B Reject
precisely reflects the dissolution rate of the (a batch is rejected)

tablet.
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2.3.P.5.25 Assay

2.3.P.5.2.5.1 Test methods of RTRT
Refer to Section 2.3.P.3.4.1.5

The content is calculated by averaging each content of 200 tablets, determined with an NIR method in Section
2.3.P.5.2.3.1.

2.3.P.5.2.5.2 Test methods of conventional tests
<Omitted>

The test shall be performed according to the decision tree described in 2.3.P.5.2.3 Uniformity of Dosage Units.

— 307 —



Mock P2 English version “Sakura Bloom Tablets”

2.3.P.5.3 Validation of Test Methods (Analytical ProcedureS)
2.3.P.5.3.1 Validation of Test Methods for RTRT(Analytical Procedures)

The validation was performed for the on-line NIR method to determine drug substance concentrations of
uncoated tablets in the tableting process and the at-line NIR method for identification in the inspection process.

2.3.P.5.3.1.1 Drug substance concentrations of uncoated tablets <on-line NIR method>
(1) Preparation of Calibration Model (Calibration)

Tablets containing 5 levels of drug substance (60, 80, 100, 120, and 140% of the labeled amount) were
prepared. The drug substance content was determined with spectra from NIR method and a conventional
method (HPLC) using 5 tablets at each level, and was incorporated into the calibration model. Instrument B
from Company A and Software Y from Company X were used for NIR measurement and the analysis,
respectively.

The results of optimization of analytical parameters for the calibration model were as follows. It was
confirmed that the loading spectra used in the calibration model were similar to the NIR spectra of the drug
substance.

Items Results
Range of wavelength for the analysis 6100 — 5500 cm™
Spectrum pre-treatment conditions First derivative + Vector normalization
PLS component number 3
Multiple correlation coefficient 0.985
Prediction error 0.67%

(2) Test of the Calibration Model (Validation)

The drug substance content was determined with spectra from NIR method and a conventional method
(HPLC) using tablets (5 levels x 3 tablets) different from those used for calibration. The obtained NIR spectra
were applied to the calibration model, which was prepared by the results of calibration of the above (1), and the
drug substance content was calculated. The results were as follows, and satisfied the requirements of the
validation.

Items Methods and acceptance criteria Results

Linearity The multiple correlation coefficient is | Multiple correlation coefficient: 0.981
0.97 or higher as a result of test using 5
levels x 3 tablets.

Accuracy Differences in the content of tablets at | 70% level
70, 100, and 130% levels between Individual values = 5%, 4%, -3%;
HPLC method and NIR method are average = 2%
within £5% for individual values and 100% level
within 2% for the average. Individual values = 3%, -4%, -1%,;
average =-1%
130% level

Individual values = 1%, 2%, -3%;
average = 0%

Precision RMSEP (standard error) is 1.5% or RMSEP: 0.75%
less.
Range A decision is made based on the results | 70% to 130%
of linearity/accuracy/precision.
Robustness Assessment is made using samples Good linearity, accuracy, and precision
containing various variable factors (xx, | were obtained.
vy, 7z, etc.).

(3) Test of commercial production facilities
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The prepared calibration model was incorporated into the NIR equipment in a commercial production
facility, and the content of tablets was determined with an NIR method in a system reflecting commercial
production, and then, the content was determined with a HPLC method.

The standard error between the content determined with an NIR method and the content with a HPLC
method was 1.0%, showing a good correlation.

2.3.P.5.3.1.2 Identification <at-line NIR method>
(1) Preparation of a discriminating model (calibration)

A discriminating model was prepared by incorporating 5 tablets from each of the 3 batches of the active and
placebo tablets of Sakura Bloom Tablets into a library. Instrument B from Company A and Software Y from
Company X were used for NIR measurement and the analysis, respectively.

The results of optimization of analytical parameters for the discriminating model were as follows. It was
confirmed that the loading spectra used in the calibration model were similar to the NIR spectra of the drug
substance.

Items Results
Range of wavelength for the analysis 10000 — 7500 cm™, 6500 — 5500 cm’™*
Spectrum pre-treatment conditions Second derivative
PCA component number 2

(2) Test of the Discriminating model (Validation)

NIR spectra were obtained using, active tablets and placebo tablets different from those used for calibration,
and 3 other drug products, and then incorporated into the discriminating model. As the result, only the active
tablets complied with the requirement, while other tablets did not have conformity.

2.3.P.5.3.2 Validation of test methods necessary for stability studies (analytical procedures)

The validation of the test methods for Sakura Bloom Tablets was assessed based on “Text on Validation of
Analytical Procedures” (Notification No. 755 of the Evaluation and Licensing Division, PAB dated July 20,
1995) and “Text on Validation of Analytical Procedures” (Notification No. 338 of the Evaluation and
Licensing Division, PAB dated October 28, 1997).
<Omitted>
2.3.P.5.6 Justification of Specification and Test Methods
2.3.P.5.6.3 Uniformity of dosage units

2.3.P.5.6.3.1 Uniformity of dosage units (RTRT)

Specifications: When 200 uncoated tablets, which were sampled to represent the whole batch during the
tableting process, are tested for assay, the number of tablets exceeding the range of 85.0% to 115.0% is 6 or
less and that of 75.0% to 125.0% is 1 or less.

<Description of justification was omitted>

2.3.P.5.6.4 Dissolution

2.3.P.5.6.4.1 Dissolution (conventional test)

Specification: Q value in 30 minutes is §0%.

<Description of justification was omitted>
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2.3.P.5.6.4.2 Dissolution (RTRT)

Specifications: The dissolution rate calculated by the dissolution model at the time point of 30 minutes is
80% or higher.

When RTRT is employed for dissolution, justification of the specification is described below.

When a predicted dissolution rate is calculated by the dissolution model, basically due to assessment of the
mean dissolution rate, a specification of “dissolution rate at the time point of 30 minutes is 80% or higher” is
established as the similar specification of “Q value in 30 minutes is 80%"” tested by a conventional method. For
the variation of dissolution rate, experiments according to a central composite design were performed using
parameters of particle size of drug substance, granule particle size, and uncoated tablet hardness, to calculate
the dissolution prediction formula. As the result, the variability was within xx% at any experimental time point,
thus, it was considered to comply well with the criteria of S2 on a conventional test. Based on the clinical drugs
manufactured to date and the stability data of proposed drug product (manufactured at pilot scale), and the
investigational results of commercial scale manufacturing, the solubility can be well assured.

2.3.P.5.6.5 Assay
<Omitted>
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Attachment to Sakura Bloom Tablet Mock

Justification of Specifications when the Real Time Release Testing is

Employed for Uniformity of Dosage Units
By the Health and Labour Sciences Research Group

The uniformity of dosage units (UDU) test harmonized by ICH in the Japanese Pharmacopoeia (JP), United
States Pharmacopoeia (USP), and European Pharmacopoeia (Ph. Eur.), employs a two-step sampling system,
10 dosage units at the first step, and 30 dosage units at the second step, which is listed in “6.02 Uniformity of
Dosage Units” of the 16th Japanese Pharmacopoeia (JP16) General Test Process and Apparatus. The
acceptance value (4V'= |M - X| + ks is calculated from the mean of individual contents and the standard
deviation. The acceptance criteria are based on a combination of a parametric test (the requirements are met if
the AV is less than the limit) and a non-parametric test (the requirements are met if no individual content of the
dosage unit is outside of the limit). This test method, however, has the drawback that the content of the active
ingredient cannot be followed with time due to sampling from the final drug products.

-When many samples are treated with PAT (Process Analytical Technology), which is different from a small
size of 10 or 30 tablets, it is most reasonable to compare the consumer’s risk with the producer’s risk to ensure
the acceptable quality specified in the pharmacopoeia. These relations are shown as an Operating Characteristic
(OC) curve in Figure 1. When establishing the specifications, it is necessary to consider that large sample sizes
increase the probability of detecting samples falling outside the range compared with the conventional method.
To ultimately ensure the quality of the products released after passing tests, the acceptance rate is less than 5 to
10% that corresponding to the consumer’s risk. In other words, it is unlikely that a product will be released
with a quality worse than this level. Whereas, in the case of PAT, too much producer’s risk will increase the
risk of not continuing production. '

Producer’s Risk Area

0.8 %

0.7 - %

0.4 -

0.3 1

Probability of Acceptance
[
%3]

0.0 *

. bad
good Lot Quality @

Figure 1. The relationship between consumer’s risk and producer’s risk in the OC curve.

The research group has established the specifications of Sakura Bloom Tablets, referring to the Large-N
method [1]]2] and the modified Large-N method (nonparametric test), which were proposed by the PARMA for
the first time. The OC curves based on the Large-N and modified Large-N methods are shown in Figure 2.
Compared with the current OC curve of JP16 (dotted line), the curve of the Large-N method coincides with
that of JP16 at the consumer’s risk level, but the curve of the modified Large-N method appears more fitted to
that of JP16 at the producer’s risk level. Although it may be interpreted that the test has simply become stricter,
it must be important for the level of the producer’s risk to coincide with that of JP16, considering the control of
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the product after release, which may lead to reduce the risk of non-conformance after marketing.

Table 1 shows the acceptance criteria for UDU (Ph.Eur.2.9.47 [3]) proposed by the Ph. Eur., which is
suitable for PAT. The ALTERNATIVE 1 described in the Ph. Eur. is the same as UDU test described in JP16,
the combination of a parametric test (use of acceptability constant k) and a non-parametric test (C1 criteria)
while ALTERNATIVE 2 is the combination of 2 non-parametric tests with different limits (C1 criteria and C2
criteria). The comparison of OC curves of these two options (Figure 3) did not show much difference in the
producer’s risk level between ALTERNATIVE 1 (option 1 in Figure 3), ALTERNATIVE 2 (option 2 in Figure
3), and JP16 (ICH UDU in Figure 3). Therefore, after implementation of RTRT, non-compliance to the
specifications is unlikely to be observed at the producer’s risk level.

The research group had a discussion about Large-N specifications, on the assumption that it is necessary to
pay attention to both consumer’s risk and producer’s risk. In particular, regarding the specifications for RTRT,
the producer’s risk is important, and an inconvenience could occur in which the risk of non-compliance to
specifications increases in terms of release control, unless the conventional specifications and those for RTRT
coincide to some extent. Based on these backgrounds, the specifications of “Modified Large-N” of PhRMA or
those of the EU are appropriate as the acceptance criteria of Large-N, and the method of Ph. Eur. seems to be
better because it can be used for non-normal distribution risk. The comparison between ALTERNATIVE 1 and
2 of the Ph. Eur. resulted in a recommendation of ALTERNATIVE 2, because it can be easily implemented by
companies, and a non-parametric test can have high precision with a large sample size. Therefore,
ALTERNATIVE 2 of the Ph. Eur. will be employed for the release criteria for the uniformity of dosage units
of Sakura Bloom Tablets.

Sakura Bloom Tablet Mock also uses Real Time Release Testing for the content test, and the mean of
individual sample contents used for the uniformity of dosage units is adopted for the content of Sakura Bloom
Tablets.

Left figure: Large-N method
Right figure: Modified Large-N method
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Figure 2. The OC curves of Large-N and Modified Large-N methods.
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Figure 3. OC curves of selected sample sizes for the adopted 2.9.47 (Alternative 1 and 2, respectively).

Table 1. UDU criteria suitable for PAT, proposed by Ph. Eur..

Sample size (n) Alternative 1 Alternative 2
Acceptance constant (k) C2 (£25.0%) C1 (£15.0%) C2 (£25.0%)
50 - - - -
75 - - - -
100 2.15 0 3 0
150 2.19 0 4 0
200 2.21 1 6 1
300 2.23 2 8 2
500 2.25 4 13 4
1000 2.27 8 25 8
2000 2.29 18 47 18
5000 2.30 47 112 47
10000 2.31 94 217 94
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Analytical QbD Z#H L 72 ATERR B st EEOEH (%)

1. D¥EBETOT74)L (ATP : Analytical Target Profile)

AOHEIL XYZ RFFOERYEZ. ICH Q3B DREDHLELRIETHS 0.1% Mo REE
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8 2 25 EA

ZOMDERSBIRITIT, DHEDEREISATIT ELTIBETEAGND, SHTEDH
RIBIHEY. FARENRETHIEREEHRAANDSLLTRETHS. SEHDT—R
[SEVTIE EREEREL. —RHICREL ATP OBEREREEH I OIS
FEADT LLEREZAL TV SR ERLGL SRBRERICEIEELTRETHLHP.
ARBRETE—RREREZZERELEIEN S EREZEDMEREERLELS,

2. SHEORFE

21 DM FEDEE

AMeEWXYZ) DHELEHEE ., BFTOERELEBLET P TOT7()L, EEINFER.
BRUINETITBONTOWS AT FEICET 2HMBRUBRICEDVT, S HTEOMERERUE
RAEOBE SN SWMHIMAZERMEETO. BERERI AT FEEERL,

211 REOYBILFEMEE

XYZ D ibE#E&E% Figure X ISR T, AL EMD 5 FEIE 300.00, A% 180°C fHEDTE
HEUEOFRILEMTHD, KITIETOOBIFITK AR/ —VRU TR MILA~DBEREILZ
nZEHh 30mg/mL B 100mg/mL TH D, L5 EEICRIERL, KR 254 nm [ZIRIXDIEKR
ERY, El-., MREEE XXX ITH*E TS pKa £ 6.8 THB,

KEAMORERCOVTE, BEHRRECEVTRETEEXN REHETTRETHBE
DHEFEINTHY. 25°C/60%RH, 36 & B R U 40°C/75%RH. 6 EADRFIZEVWTREDE
EIEFEHSNTLVELY,

2.1.2 EF DMK
AEFHORSLE L. FRITRTEBY . ABRUYSEKEALLY LERBSIEL, BtE
HiEZE AV TRESN DT L LI—T1U TR THB.

BB B Bo% 1 §£(103mg)H
AL BIEER XYZ 30 mg

Loyis | BB UYLEEIKE AL 29 LK HE

ERE BB FL9E 10 mg

ARIEFHI HE F oo a—)LEET ML 5 mg

JBIRA BE RFFU BRI L 2mg
-F4v9Fl BB EnAO0—X 2.4 mg
JLiRAEH BE <4 03—)L6000 0.3 mg
BEEH BB BiLFay 0.3 mg
EEHl AR =Rk M=
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2.1.3 T OHEE IR T M)

XYZ DF4EY Imp 1. 3.4, 6 (XEFEICHETLFMITHY .. REDHRBICHENT02%UT

[CEBEINTWS, ChoT#yiE. H¥oREIREFPLRFHEFICEMT I &E4L<.

Imp 1 1245 0.1%. Imp 3 45 0.1%. Imp 4 [£#1 0.2%. Imp 6 1243 0.1%2%, EE KR HEA

T, Imp2 RU 5 (CRL T, HAMEDEMITREICEVWT XYZ REEFMBILS THS -
LD RBISEYERTHIENRERINTHY, Imp 2 (3450.2%. Imp 5 L5 0.1%ANMEE K

IROonSD, HEORFHERICHE FIEMITRDHENTULVEL,

2.1.4 ST FRD R TRE

AMFEICETIMBRUEER. XYZ 0t HAWLS RV XYZ OFMEHTOT77/IVICET
DEMERICMRHLLDIAMFEELERL. ST HERVEREOBRRASFEEITo7, 5
FERELLTIE BES. EERUBEIOVT, FAMKEL TR, AFE. B2EE ERBO
BRARUVAMICES SBEMICOVWTEMHEZEEL -, TRFMMEHREITRISRTEBYTHY.
AHERRVERMEOHRITE N HPLC-UV &z ARB OO HTEELTRIRL, HTEDR SR
1752 &ELT,

ST REICRE I & 5T

HPLC-UV M

UHPLC-UV B H H

CE M H M

TLC L M L

H BLMERE M +HMER, L RSV AL R

ERAMEICE Y SETE

HPLC-UV A A A B
UHPLC-UVY C B B A
CE C B B B
TLC A A

A: JEEIZEKLY, B: BRETES, C: BRETERL
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2 DHTEORE
221 DWMEOHMERIY—=2T
HPLC #A#ICEWT. E—VREBERUDBEICKEEEERIZTENMON TS /RSA—ET
H5. BEEMAMR (BHAELE) BEED pH RUASLEEICONT, RYY—=U 5 i
112tz BHEEIIOVLTIE, TTIIELNATLAXYZREED UV ARIMLEVEHET S
EFFHD UV ARTELDT—H &Y, 220 nm ZBIRLTIz, Tz, DA LELTIE, AAA,
BBB.CCC R\ THE L=,

3EF 2 KEN—MEHRERFBEZAVTEREZITV. E—IHRER/NOSBREICHTHER
RBETINERD, AWASLIZOVTIE, RLRIFEE—IMIRETRLI: AAA ZBRLT =,
ASLEE 30,35 RU 40°C 2B ITHEEMREZER 2 7Y . EFERHTHREOESEF.E—5
BN 7REBETEHUETDETOTHMA Imp 1 ~ 6 NEWI, HAWNIZOMDTHMESBES
NTLEVWEEZRL, TREOHEEE, RLEETIE—IDIBMNIRE 1.5 RETHOHMEE
ERLTWVS, BIRETILANL, BBHOTEF=FIILDRELLEMN 40%fFiE., pH A 8 i,
HATLBREIX 40°C FEICEVWT.E—I8MN 7 Dbt RBIAETIE—IDODEEN 1.5 LIE
[CRBIENFRSI(FRATRLEPOBEDEE),

HSLGEE 30°C HSLGRE 35°C NI LIRE 40°C

T b b

B2 BGDHHILEEICBETIESHER (W54 AAA)

L EDBREIEREY. FTEED HPLC REZEFMEGELL. RBEILETISLELT,

HPLC R{EEH

R BRI SEET CRIE R &K 220 nm)

5L AAA (4.6 mmID x 150 mm, FiF& 5 um)

H%EIHE pH 8.0 DARVERIEREER / TEMFJILIER(60: 40)
FRIR:XYZ QERFEBRAK 15 DITHERSIRAET S,
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