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Research Summary 10 

 11 

Manufacturing methods of drug products have been registered and strictly controlled by the 12 

governments.  Since companies need to submit an application or notification of change to the 13 

regulatory authorities even when they just hope to change Process Parameters (PPs) after marketing, 14 

both companies and the regulatory authorities have been consuming a lot of time, labor, and cost.  15 

Therefore, the International Conference on Harmonisation of Technical Requirements for 16 

Registration of Pharmaceuticals for Human Use (ICH) announced the following policies: the 17 

state-of-the-art science and the concept of Quality Risk Management shall be adopted in Research 18 

and Development (R&D) and quality control of drug products; and if development is implemented in 19 

accord with the above policy, the guideline also indicates principle where the above described can 20 

create a basis for flexible regulatory approaches. Although a reasonable quality control and cost 21 

reduction will be made possible by these policies, the specific methods for R&D have not been 22 

clearly indicated.  Therefore, it becomes an urgent task to specifically indicate the whole concept of 23 

scientific R&D and reviews based on the actual situations in Japan.  24 

  In the last fiscal year, we illustrated the example of scientific R&D, and in order to make the 25 

processes of R&D and reviews more efficient, we investigated the actual situations of R&D of drug 26 

substances, which in accord with the methodology of so-called Quality by Design (QbD).  Based 27 

on the information, we created the document sample of R&D report titled The Mock-up Sample of 28 

CTD 2.3.S.2 Drug Substances for Sakuramil (Draft) for submitting to the regulatory authority in 29 

Japan.  In this fiscal year, we refined the document sample in accord with ICH Q11 Guideline, as 30 

well as created the example of description in Manufacturing Methods in Application Form (AF) 31 

both in Japanese and English versions based on the discussion on the risk-based description taking 32 

account of the content of the sample. 33 

Upon the creation, the research group was formed by researchers in the industry, government and 34 

academia to analyze and discuss the obtained information.  The group members are: National 35 

Institute of Health Sciences (NIHS); reviewers and inspectors of PMDA; the industrial circles 36 
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(companies participated in the Japan Pharmaceutical Manufacturers Association or Japan Bulk 37 

Pharmaceutical Manufacturers Association). 38 

 39 

Collaborators 40 

(in random order） 41 

Satoshi Nagayama（Pfizer Japan Inc.） 42 

Kenji Ozaki (Shionogi & Co., Ltd.) 43 

Tomio Iguchi (The Japan Health Sciences 44 

Foundation) 45 

Takashi Hasegawa (Otsuka 46 

Pharmaceutical Co., Ltd.) 47 

Tomonori Nakagawa (Otsuka 48 

Pharmaceutical Co., Ltd.) 49 

Hirohide Nakamura (Godo Shusei Co., 50 

Ltd.) 51 

Nariaki Ii (Central Glass Co., Ltd.) 52 

Takao Tsunematsu (Tokuyama 53 

Corporation) 54 

Jun Yamada (Pfizer Japan Inc.) 55 

Hitoshi Kida (Asahi Kasei Pharma 56 

Corporation) 57 

Takeshi Mushiroi (Nippon Shinyaku Co., 58 

Ltd.) 59 

Tetsuji Takarada (Mochida 60 

Pharmaceutical Co., Ltd.) 61 

Kenji Kuroda (Takeda Pharmaceutical 62 

Company Limited) 63 

Takahiro Sugawara (API Corporation) 64 

Kiyotoshi Matsumura (Otsuka Chemical 65 

Co.,Ltd.) 66 

Koji Takagi (Chugai Pharmaceutical Co., 67 

Ltd.) 68 

Yasuhiro Kishimoto (Nippon Boehringer 69 

Ingelheim Co., Ltd.)  70 

Tsuyoshi Ando (The University of Tokyo) 71 

Masanori Morisue (PMDA) 72 

Tamiji Nakanishi (PMDA) 73 

Kazunori Takagi (PMDA) 74 

Futaba Honda (PMDA) 75 

Yoshihiro Matsuda (PMDA) 76 

Hiroshi Suzuki (PMDA) 77 

Masato Ohno (PMDA) 78 

 79 

A. Research Objective 80 

 81 

Quality is the basis to ensure the efficacy 82 

and safety of drug products, and hence the 83 

effort to secure quality has been 84 

implemented under strict regulations.  85 

Pharmaceutical companies have to create a 86 

detailed description of each Process 87 

Parameter (PP) in Application Form (AF), 88 

and must conduct manufacture within the 89 

control range of approved PP.  Since 90 

submission of an application or a notice of 91 

change is necessary when any change is 92 

need to be made in PPs or their control 93 

ranges by an introduction of new 94 

manufacturing equipment or process 95 

improvement, etc., both companies and the 96 

regulatory authority have consumed a lot of 97 

time, labor, and cost.  In order to break this 98 

situation, ICH created the so-called Q-Trio 99 

Guidelines (Q8, Q9 and Q10) to introduce 100 

the concept of quality system in 101 

pharmaceutical regulations for emphasizing 102 

the responsibility and spontaneous effort of 103 

companies, and announced the policy that 104 

the state-of-the-art science and the concept 105 
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of Quality Risk Management should be 106 

adopted in R&D, manufacturing control, 107 

and quality control of drug products.  108 

Moreover, if the product is put into 109 

scientific and systematic R&D and 110 

demonstrated quality controls based on the 111 

results, the guideline also indicates areas 112 

where the demonstration of quality controls 113 

can create a basis for flexible regulatory 114 

approaches.  115 

The implementation of reasonable 116 

manufacturing control and quality control 117 

are became possible by the above policies, 118 

and companies can reduce manufacturing 119 

costs including change control costs, 120 

while having a consistent manufacturing 121 

control and quality control from the stage 122 

of development to that of post-marketing.  123 

However, regarding the specific methods 124 

to implement the above policies, there is 125 

no clear description in ICH Guidelines.    126 

Therefore, there is a concern that, even if 127 

R&D and application for approval are 128 

made in accord with the new policies, 129 

there will be a delay in development and 130 

reviews of drug products if the 131 

interpretation of the validity of 132 

application contents based on research 133 

results is different between the applicant 134 

and the authority.  It is an urgent to task 135 

for the industry, government and 136 

academia to corporate for investigation 137 

and research on the cases of R&D 138 

utilizing the state-of-the-art science in 139 

order to clarify the explanation of control 140 

strategy justification through J-NDA 141 

submission documents. 142 

  Meanwhile, ICH started the discussion 143 

on the guideline concerning development 144 

and manufacture of drug substances (Q11) 145 

in Jun, 2008 and has reached the final 146 

agreement (Step 4) in Apr, 2012 (the 147 

procedure for signing is ongoing at 148 

drafting of this report).  Q11 is a 149 

guideline aiming to adopt the concept 150 

indicated in Q-Trio Guidelines for drug 151 

substances, and it has been hoped to adopt 152 

into Japanese pharmaceutical regulations 153 

promptly and smoothly. 154 

This research group is formed for the 155 

purpose of creating an effective guidance 156 

for R&D of drug products in order to 157 

implement the new quality assurance 158 

policy briefly indicated in ICH guidelines 159 

promptly in Japan.  The final goal is to 160 

promote scientific approval reviews 161 

which lead to more secured quality of 162 

drug products through this research. 163 

In the research in FY2009, we clarified 164 

the requirements of starting materials, etc. 165 

based on the discussion on the starting 166 

point (starting materials) of drug 167 

substance manufacture which determines 168 

the processes subject to pharmaceutical 169 

regulations by the regulatory authority. 170 

In the research in FY2010, we 171 

investigated the actual situation of R&D 172 

based on the research result in FY2009, 173 

and created the document sample of R&D 174 

report titled The Mock-up Sample of CTD 175 

2.3.S.2 Drug Substances for Sakuramil 176 

(Excerpt) for submitting to the regulatory 177 
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authority. 178 

In FY2011, we revised the document 179 

sample to be more harmonized with Q11 180 

Guideline based on Example 4 in ICH 181 

Q11 Guideline.  For the revision, we 182 

disclosed the results of the research in 183 

FY2010 on the website of NIHS to 184 

request comments from the public, and 185 

reflected the obtained comments.  186 

Moreover, we considered the points to 187 

concern for describing manufacturing 188 

processes of drug products developed by 189 

the methodology of Quality by Design 190 

(QbD)* in AF, and created the example of 191 

description in Manufacturing Methods in 192 

AF both in Japanese and English versions. 193 

 194 

Glossary 195 

 Quality by Design (QbD): A 196 

systematic approach to development 197 

that begins with predefined 198 

objectives and emphasizes product 199 

and process understanding and 200 

process control, based on sound 201 

science and quality risk management 202 

(ICH Q8(R2)) 203 

 204 

 205 

B. Research Methods 206 

 207 

This research group is formed by 208 

researchers and technical experts, who 209 

belong to Japan Pharmaceutical 210 

Manufacturers Association (domestic or 211 

foreign companies) or Japan Bulk 212 

Pharmaceutical Manufacturers 213 

Association, together with reviewers and 214 

inspectors of PMDA.  As Pfizer Japan 215 

Inc. proposed to provide a sample data, 216 

this document sample was created based 217 

on the development data of Torcetrapib, 218 

which was developed by the methodology 219 

of QbD.  We disclosed the result of 220 

FY2011 on the website of Division of 221 

Drugs of NIHS, and collected comments 222 

from Jun to Sep.  We held the research 223 

group conference for 5 times (2011: Jun 224 

29, Sep 27, Dec 6; 2012: Jan 19, Mar 27) 225 

and subcommittee for 2 times (2012: Jan 226 

13, Mar 15), and then revised the 227 

document sample with reference to the 228 

obtained comments. 229 

Upon the research, we referred to the 230 

following ICH guidelines and papers: 231 

1) Q8 (R2): Pharmaceutical Development 232 

(http://www.pmda.go.jp/ich/q/q8r2_10_6_233 

28.pdf) 234 

2) Q9: Quality Risk Management 235 

(http://www.pmda.go.jp/ich/q/q9_06_9_1.236 

pdf) 237 

3) Q10: Pharmaceutical Quality System 238 

(http://www.pmda.go.jp/ich/q/step5_q10_239 

10_02_19.pdf) 240 

4) Quality Implementation Working 241 

Group on Q8, Q9 and Q10 Questions & 242 

Answers (R4) 243 

(http://www.pmda.go.jp/ich/q/qiwgq&a_1244 

0_9_17.pdf) 245 

5) ICH QUALITY IMPLEMENTATION 246 

WORKING GROUP POINTS TO 247 

CONSIDER (R2) ICH-Endorsed Guide 248 

for ICH Q8/Q9/Q10 Implementation 249 
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(http://www.ich.org/products/guidelines/q250 

uality/article/quality-guidelines.html) 251 

6) Guidance Relating to 252 

Manufacturing/Marketing Approval 253 

Application Registries for Medicines 254 

based on the Revised Pharmaceutical 255 

Affairs Law (PAB/PCD Notification No. 256 

0210001 as of Feb 10, 2005)  257 

 258 

(Consideration for ethical aspects) 259 

There is no item requiring 260 

consideration for ethical aspects, since 261 

this is a research of the quality guidelines 262 

for drug products in Japan, US, and EU, 263 

as well as a research of investigating the 264 

actual conditions for quality criteria and 265 

manufacturing processes, etc. 266 

 267 

C. Research Results 268 

 269 

I. The creation of the final version of 270 

the document sample of Sakuramil 271 

1) The relationship between the target 272 

product quality profile of drug products 273 

and CQAs of drug substances 274 

  In Q11 Guideline, it is recommended to 275 

specify Critical Quality Attributes (CQAs) 276 

* of drug substances by connecting with 277 

Quality Target Product Profile (QTPP)* 278 

of drug products and CQAs of products.  279 

In the guideline, it is described that “The 280 

intended quality of the drug substance 281 

should be determined through 282 

consideration of its use in the drug 283 

product as well as from knowledge and 284 

understanding of its physical, chemical, 285 

biological, and microbiological properties 286 

or characteristics, which can influence the 287 

development of the drug product (e.g., the 288 

solubility of the drug substance can affect 289 

the choice of dosage form). The Quality 290 

Target Product Profile (QTPP) and 291 

potential CQAs of the drug product (as 292 

defined in ICH Q8) can help identify 293 

potential CQAs of the drug substance. 294 

Knowledge and understanding of the 295 

CQAs can evolve during the course of 296 

development.”  In this document sample, 297 

we also described QTPP and CQAs of the 298 

drug product of Sakuramil as 299 

recommended in Q11. 300 

2) Description of the validity of starting 301 

materials selected in accord with the 302 

principles for the selection in Q11 303 

  In Q11 Guideline, it is requested for 304 

applicants to explain the validity of the 305 

selection of starting materials to the 306 

regulatory authority, and therefore the 307 

following information is necessary to 308 

show the validity:   309 

 The ability of analytical procedures 310 

to detect impurities in the starting 311 

material 312 

 Impurities in starting materials in 313 

subsequent process and the fate of 314 

their derivatives 315 

 The degree of contribution of 316 

specifications of starting materials to 317 

quality control strategies for drug 318 

substances 319 

In this document sample, we discussed 320 

the validity of the selection of starting 321 
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materials by adding the figure for 322 

impurities in starting materials and the 323 

fate of their derivatives.  324 

3) Use of appropriate terminology 325 

We unified terminology and kept its 326 

consistency through close examination of 327 

the document sample.  328 

4) Addition of explanation 329 

 Since we obtained comments for the 330 

document sample of FY2010 asking for 331 

the reason of the description, we 332 

described reasons when explanation is 333 

necessary, so that the background and 334 

reason of description can be understood 335 

simply by reading this document sample. 336 

 337 

II. Description in Manufacturing 338 

Methods in AF 339 

1) Introduction 340 

  In the quality regulation system in 341 

Japan, process parameters (PPs) 342 

pre-determined in Manufacturing 343 

Methods in Application Form (AF) should 344 

be described separately in 2 categories 345 

based on the assessment result of the 346 

impact on final products when they are 347 

changed.  We discussed how to describe 348 

AF in cases where R&D in accord with 349 

QbD are implemented, and created the 350 

sample of description in Manufacturing 351 

Methods in AF based on the discussion.  352 

The background and objective of the 353 

creation of the sample are described in the 354 

following. 355 

2) Current AF 356 

  AF is required to be submitted only in 357 

Japan, and it is a component of Module I 358 

(regional requirements) in CTD format.  359 

Quality of drug products and the 360 

appropriateness of manufacturing 361 

methods and process control are reviewed 362 

based on the information described in 363 

Module II and III in CTD, and items 364 

described in AF are subject to regulations 365 

of the Pharmaceutical Affairs Law.  366 

Meanwhile, the description of Module III 367 

itself is subject to pharmaceutical 368 

regulations in Europe and US.  In Q11 369 

Guideline, it is also mentioned at the 370 

beginning of “4.Description of 371 

manufacturing process and process 372 

controls” that “The description of the drug 373 

substance manufacturing process 374 

represents the applicant’s commitment for 375 

the manufacture of the drug substance.”  376 

Information should be provided to 377 

adequately describe the manufacturing 378 

process and process controls (see ICH 379 

M4Q (3.2.S.2.2).”  Internationally, the 380 

description written in “Description of 381 

Manufacturing Process and Process 382 

Controls” in CTD 3.2.S.2.2 is subject to 383 

pharmaceutical regulations. 384 

 385 

Figure 1 386 

 387 

In the approval system in Japan, when 388 

describing manufacturing methods and 389 

process control in Manufacturing Methods, 390 

it is required to select whether those are 391 

included in items that require applications 392 

for partial changes in approval for any 393 
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change (hereinafter referred to as “items 394 

requiring approval for partial change”)* or 395 

items that can be changed by simply 396 

submitting a minor change notice 397 

(hereinafter referred to as “items requiring 398 

only a minor change notice”).*  For drug 399 

substances of chemical entities, the 400 

followings are examples of items requiring 401 

approval for partial change: changes in the 402 

reaction process; changes in the outline of 403 

process operations after the final 404 

intermediate and raw materials used; 405 

changes in the outline of process operations 406 

(when the process is important) and raw 407 

materials used; changes in information on 408 

the test method and judgment criteria when 409 

important intermediates and important 410 

processes are tested as part of the release 411 

test; changes in items that require 412 

particularly strict control among those 413 

related to the starting materials, important 414 

intermediates, and control criteria and 415 

methods for raw materials;  changes in test 416 

methods and judgment criteria that require 417 

particularly strict control among those used 418 

to guarantee that parameters related to the 419 

final and important processes, as well as 420 

these processes, are adequately controlled.  421 

In order to flexibly utilize the operating 422 

conditions described in AF, the system to 423 

set target/set values* is adopted in Japan.  424 

Regarding PPs which are determined as 425 

target values, the acceptable ranges of 426 

target/set values is set in the standard 427 

operating procedures (SOPs).  As a 428 

matter of course, manufacturing 429 

equipment should be controlled and set in 430 

accord with the pre-determined PPs at the 431 

time of manufacture.  However, in the 432 

actual situations in manufacture, it is 433 

assumed that there are cases where values 434 

are varied within certain ranges, and do 435 

not accord with the pre-determined PPs.  436 

It is not appropriate to regard every 437 

deviation of PPs as a violation of approval, 438 

and hence not allow their shipment. 439 

Therefore, for PPs which do not have 440 

impact on quality when they are varied 441 

within the range of variation, it is 442 

considered reasonable to define those PPs 443 

as target/set values and specify their 444 

ranges of variation in the product master 445 

formula or SOPs instead of AF.  By the 446 

introduction of target/set values, it 447 

became possible to accept variations as 448 

long as they are within the pre-determined 449 

ranges, and if actual measured values are 450 

not within the range of variation in the 451 

commercial production, it also became 452 

possible to assess the validity of drug 453 

products manufactured under deviated 454 

conditions by the specifications GMP 455 

deviation control. 456 

3) Risk-based description of 457 

manufacturing methods of Sakuramil 458 

By a system which allows the flexible 459 

application of regulations, it became 460 

possible to classify items into those 461 

requiring approval for partial change or 462 

those requiring only a minor change 463 

notice at the time of application, as well 464 

as to describe PPs as target/set values.  465 



8 
 

However, regarding what procedures 466 

should be taken to include the description 467 

of manufacturing methods in AF, both the 468 

industry and the regulatory authority 469 

hardly have any experience, and hence it 470 

was difficult for applicants and regulatory 471 

personnel to share the achievement of 472 

QbD.  Therefore, we clarified the 473 

manufacturing process development and 474 

risk management of Sakuramil, and 475 

created the flow diagram covering items 476 

for R&D through to items described in 477 

AF (the figure in Appendix of the 478 

document sample – 4).   479 

  Regarding the creation of this flow 480 

diagram, we reflected the opinions 481 

concerning the criticality in “Points to 482 

Consider: Relationship between risk and 483 

criticality created by ICH Q-IWG 484 

(Quality Implementation Working 485 

Group)”.  In the above document, it is 486 

mentioned that “Risk includes severity of 487 

harm, probability of occurrence, and 488 

detectability, and therefore the level of 489 

risk can change as a result of risk 490 

management.  Quality Attribute 491 

criticality is primarily based upon severity 492 

of harm and does not change as a result of 493 

risk management.  Process Parameter 494 

criticality is linked to the parameter’s 495 

effect on any critical quality attribute. It is 496 

based on the probability of occurrence 497 

and detectability and therefore can change 498 

as a result of risk management.”  In 499 

accord with this understanding, CQAs are 500 

determined only by severity of harm in 501 

this flow diagram. 502 

PPs other than those judged to have no 503 

impact by risk assessment are identified in 504 

a typical scheme of R&D of drug 505 

substances in accord with QbD (the 506 

development of Sakuramil is also a 507 

typical example).  We included those 508 

PPs in the Design of Experiments (DoE), 509 

and assessed the degree of impact on 510 

CQAs by variation of each PP.  As a 511 

result of analysis by DoE, we concluded 512 

that if PPs have no negative impact on 513 

quality unless they are varied in 514 

unrealistic range, it is not necessary to 515 

regard them as CPPs but as “other PPs” 516 

even when they are considered to have 517 

significant impact on CQAs from 518 

statistical and functional perspectives 519 

(Critical Process Parameter (CPP)* in the 520 

definition in Q8).  In addition, “other 521 

PPs” includes PPs that cause no 522 

statistically significant variation on CQAs 523 

as a result of DoE, and considered to have 524 

hardly any impact on CQAs.  Meanwhile, 525 

we regard PPs as CPPs if they have a 526 

negative impact on CQAs when varied 527 

within the assumable ranges.  Hence, we 528 

added PPs which are proved to have no 529 

impact by risk assessment, and classified 530 

PPs into 3 stages. 531 

Need of description and classification 532 

of minor notification/partial change in AF 533 

are resulted from risk assessment and 534 

obtaining the agreement from the 535 

regulatory authority are included in the 536 

process of risk communication.  537 
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Therefore, description of those items will 538 

be determined on a case-by-case basis as 539 

the description includes reliability of the 540 

used model, quality system of applicants, 541 

and robustness of supply chains, etc.  542 

In this document sample, we assumed 543 

that it is possible to classify PPs by the 544 

level of risk when they are judged CPPs 545 

by risk assessment: if risk can be reduced 546 

by risk control, those CPPs are ranked as 547 

medium risk; or otherwise, those CPPs 548 

are ranked as high risk.  Based on this 549 

assumption, PPs are classified into the 550 

following categories: (1) CPPs ranked as 551 

high risk; (2) CPPs ranked as medium 552 

risk; (3) other PPs ranked as medium risk; 553 

(4) PPs judged to have no impact by the 554 

risk assessment.  555 

We considered that, when describing 556 

PPs in AF, PPs can be regarded as items 557 

that can be changed by simply submitting 558 

a minor change notice if they are other 559 

PPs, or PPs which are CPPs but their risk 560 

level was decreased to medium by setting 561 

appropriate control strategies for risk 562 

control.  Further, we proposed a measure 563 

to set PPs with appropriate ranges 564 

depending on judgment of applicants.  565 

By introducing this measure, it becomes 566 

possible to change PPs within the 567 

pre-determined ranges in accord with 568 

quality system manufacturing companies, 569 

as well as to change the ranges 570 

themselves by submitting a minor change 571 

notice. 572 

The risk of variation in PPs is different 573 

depending on whether Design Space 574 

(DS)* is set or not.  We decided to 575 

describe the components of DS in AF 576 

because it is necessary to know which 577 

components constitute DS during the 578 

reviews, inspections and change controls 579 

over product life cycle. 580 

 581 

Glossary 582 

 Critical Quality Attribute (CQA): A 583 

physical, chemical, biological or 584 

microbiological property or 585 

characteristic that should be within an 586 

appropriate limit, range, or distribution 587 

to ensure the desired product quality 588 

(ICH Q8(R2))  589 

 Quality Target Product Profile 590 

(QTPP): A prospective summary of the 591 

quality characteristics of a drug 592 

product that ideally will be achieved to 593 

ensure the desired quality, taking into 594 

account safety and efficacy of the drug 595 

product (ICH Q8(R2))  596 

 Items subject to partial change 597 

approval application: When changing 598 

manufacturing methods, the content of 599 

change needs to be submitted to the 600 

regulatory authority with attachment to 601 

prove the validity the change.  The 602 

change is made only after those are 603 

reviewed and approved. 604 

 Items that can be changed by simply 605 

submitting a minor change notice: 606 

When changing manufacturing 607 

methods, the content of change needs 608 

to be submitted to the regulatory 609 
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authority within 30 days after shipment 610 

of products.  Materials to support the 611 

validity of the change should be stored 612 

within the companies. 613 

 Target/Set values: Target values are 614 

defined as values obtained as a result 615 

of implementing a manufacturing 616 

process (e.g., values obtained by 617 

measurement), where as Set values 618 

refer to values pre-determined in order 619 

to establish the condition for a 620 

manufacturing process.  Whether 621 

target values and/or set values should 622 

be established and whether these 623 

values need an application for partial 624 

change in approval or simply a minor 625 

change notice suffices in order to 626 

change them should be determined on 627 

a case-by-case basis for each 628 

manufacturing process (PFSB/ELD 629 

Notification No. 0210001 as of 630 

Feb/10/2005). 631 

 Critical Process Parameter (CPP): A 632 

process parameter whose variability 633 

has an impact on a critical quality 634 

attribute and therefore should be 635 

monitored or controlled to ensure the 636 

process produces the desired quality 637 

(ICH Q8(R2))  638 

 Design Space (DS): The 639 

multidimensional combination and 640 

interaction of input variables (e.g., 641 

material attributes) and process 642 

parameters that have been 643 

demonstrated to provide assurance of 644 

quality.  Working within the design 645 

space is not considered as a change.  646 

Movement out of the design space is 647 

considered to be a change and would 648 

normally initiate a regulatory post 649 

approval change process.  Design 650 

space is proposed by the applicant and 651 

is subject to regulatory assessment and 652 

approval (ICH Q8(R2)) 653 

 654 

D. Consideration 655 

  In Japan, some marks have been used 656 

when describing PPs in AF in order to 657 

distinguish items requiring only a minor 658 

change notice and items requiring 659 

approval for partial change, as well as to 660 

distinguish the target value/set value, and 661 

others (Table 1).  There was no 662 

regulation existed or operated regarding 663 

range description of PPs while regarding 664 

those PPs as items requiring only a minor 665 

change notice.  This may because it has 666 

been considered there are risks if PPs 667 

described with ranges can be changed by 668 

simply submitting a minor change notice.  669 

This example of Sakuramil is based on 670 

the assumption that it is possible to 671 

describe PPs with their ranges with the 672 

following conditions: drug substances are 673 

manufactured in accord with QbD; DS 674 

was set by DoE; and parameters can be 675 

operated at a medium risk level. 676 

  The rationale of the above is that, 677 

unlike the cases of verified Proven 678 

Acceptable Range (PAR)* obtained from 679 

the univariate experiments, it can be 680 

considered that the risk has been 681 
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sufficiently decreased regarding the case 682 

of the document sample, because impact 683 

of PPs when they are varied is 684 

investigated by DoE, and knowledge of 685 

the knowledge of the relationship between 686 

Edge of Failure (EOF)* and PPs has been 687 

deepened. 688 

  However, as a matter of course, if PPs 689 

are deviated from pre-determined, it is 690 

necessary to conduct verification of 691 

quality in accord with GMP control 692 

procedure even though deviation is within 693 

the range of DS determined by DoE, and 694 

shipment of the products will not be 695 

allowed if the deviation is judged 696 

inappropriate as a result of verification. 697 

 698 

Table 1 699 

 700 

  In the description sample of AF, cases 701 

are classified into 3 categories depending 702 

on the relationship between DS of PPs 703 

and EOF (Figure 2).  The 3 categories 704 

are the following: cases where EOF exists 705 

within the range of planned DS, and the 706 

end of DS is close to EOF (Critical 707 

Process Parameters (CPPs) ranked as high 708 

risk); cases where EOF exists within the 709 

range of planned DS but the end of DS is 710 

far from EOF by setting the range of PPs 711 

to be smaller than DS (CPPs ranked as 712 

medium risk); cases where there is no 713 

EOF within the range of planned DS 714 

(other PPs ranked as medium risk).  715 

 716 

Figure 2 717 

 718 

A major element when judging the risk 719 

of PPs is “a distance” between the limit 720 

of DS determined by DoE (the end of the 721 

range of PPs) and EOF. Further 722 

discussion is necessary for determining 723 

how much distance is considered to 724 

provide sufficient risk reduction.  We 725 

made a proposal that it is effective to 726 

adopt the concept of process capability 727 

index (Cpk) into risk assessment of PPs 728 

(Figure 2).  It may be possible to 729 

consider that the risk is sufficiently 730 

reduced if Cpk is not less than 1.5 and 731 

fraction defective is not more than 10 732 

ppm.  The degree of risk will be a 733 

further discussion topic since it is varied 734 

depending not only on the probability of 735 

occurrence but also on severity and 736 

detectability of damages, and hence it 737 

may be difficult to set uniformly. 738 

 739 

Figure 3 740 

 741 

The risk of variation of PPs is different 742 

depending on whether DS is set or not.  743 

Since it is important to know which 744 

components constitute DS during reviews , 745 

inspections and change controls over 746 

product life cycle, we considered that it is 747 

necessary to describe the components of 748 

DS in AF so that they are easily 749 

understood. 750 

In addition, there are opinions 751 

submitted from the industry: it would be 752 

better if it is not necessary to describe all 753 
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PPs used in DoE in AF; and it also would 754 

be better if it is not necessary to describe 755 

PPs which are verified to have no impact 756 

or less probability on quality as a result of 757 

DoE and risk assessment (other PPs, no 758 

impact) in AF and they can be regarded as 759 

in-house control values.  Unlike US 760 

where changes are reported in annual 761 

reports, in order to understand 762 

manufacturing processes from the 763 

description in AF, the Japanese regulatory 764 

authority requests to describe PPs in AF 765 

even it has less probability to have impact 766 

on quality.  We need to discuss further 767 

on how much information should be 768 

described on the application, as well as to 769 

discuss on the establishment of a system 770 

of annual reporting, etc. 771 

The concept of manufacturing control or 772 

quality control for drug 773 

substances/products developed by the 774 

methodology of QbD is different from 775 

conventional concepts, it will be 776 

necessary to have more scientific and 777 

risk-based GMP inspections.  After 778 

receiving the first regular inspection, the 779 

inspectors are changed from PMDA to the 780 

local prefectural governments.  However, 781 

uniform inspections are required for 782 

manufacturing medicinal product with 783 

QbD.  Therefore, it is necessary to 784 

transfer the inspected information from 785 

the PMDA to the local prefectural 786 

governments appropriately.  787 

 788 

E. Conclusion 789 

 790 

In cases where DS is set, the way of 791 

describing manufacturing methods in AF 792 

can be different depending on company 793 

policies and the risk level of PPs.  In 794 

this research, we considered the risk of 795 

PPs by focusing on the relationship 796 

between PPs and EOF, and concluded 797 

that the range description of PPs is 798 

possible as items which can be changed 799 

by simply submitting a minor change 800 

notice. 801 

 802 

Glossary 803 

 Proven Acceptable Range (PAR): A 804 

characterised range of a process 805 

parameter for which operation within 806 

this range, while keeping other 807 

parameters constant, will result in 808 

producing a material meeting 809 

relevant quality criteria (ICH 810 

Q8(R2)) 811 

 Edge of Failure (EOF): An edge where 812 

quality becomes not compliant with 813 

related quality properties when 814 

operated within certain parameters.  815 

 816 

F. Health Hazard Information 817 

 Not applicable 818 

 819 

G. Research Presentation 820 

 821 
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 Sakai-Kato K., Nanjo K., Kawanishi 823 

T., and Okuda H., "Rapid and sensitive 824 
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metabolites" Chem. Pharm. Bull.  827 

Chem Pharm Bull (Tokyo). 828 

2012;60(3):391-6. 829 

 K. Sakai-Kato, K.Ishikura, Y. Oshima, 830 

M. Tada, T., Suzuki, A. Ishii- Watabe, 831 

T. Yamaguchi, N. Nishiyama, K. 832 

Kataoka, T. Kawanishi, H. Okuda, 833 

“Evaluation of intracellular trafficking 834 

and clearance from HeLa cells of 835 

doxorubicin-bound block copolymers.” 836 

Int J Pharm. 2012 Feb 837 

28;423(2):401-9.  838 

 Ohno A, Kawanishi T, Okuda H, 839 

Fukuhara K., A New Approach to 840 

Characterization of Insulin Derived 841 

from Different Species Using 842 

(1)H-NMR Coupled with Multivariate 843 

Analysis. ChemPharm Bull (Tokyo). 844 

2012;60(3):320-4. 845 

 Okuda H, Revised Points in the 846 

Individual Monograph – (2) Newly  847 

Listed and Listed Drug Products, 848 

Pharmacies, 62(6) 2667-2674 (2011)  849 

 Okuda H, Major Revised Points of The 850 

Japanese Pharmacopoeia of Sixteenth 851 

Edition, Journal of Tokyo metropolitan 852 

society of health system pharmacists, 853 

61, 8-14 (2012) 854 

 855 

Conference Presentation 856 

 Okuda H, Objective of ICH Q11 857 

Guideline and the Outcome of 858 

Research Group Conference of 859 

FY2010 Health and Labour Sciences 860 

Research Grants – Working together 861 

toward smooth implementation of Q11 862 

– Aug 5, 2011 (Tokyo)  863 

 864 

H. Application/Registration status for 865 

intellectual property right  866 

 Not applicable 867 
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 869 

 870 

 871 

Figure 1 872 

 873 

 874 

 875 

Table 1 876 

 Other than Target Value 

Target Value Single Point 

Description 

Range 

Description 

Partial Change  － <<   >> 

Minor Change “   ”  <   > 

877 

Raw Data 

Application Form 

Approval System in Japan 

Module 3 Supporting Data 

Subject to Approval (Regulations) 

(US) 

Subject to Approval 

(Japan) 

Module 2 Overview 

Specifications & 

Test Methods 

Identification/Imp

urities/Assay/Disso

lution Test 
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 878 

Figure 2 879 

Concept of Risk of PPs When Setting DS from the Results of DoE 880 

 881 

 882 

The image of the relationship between CQA and PPs in the above figure is indicated in the below 883 

figure:  884 

 885 

 886 

A. Cases where Edge of Failure (EOF) exists within the range of planned Design Space (DS), and 

the end of DS (the range of Process Parameters (PPs)) is close to EOF 

B. Cases where EOF exists within the range of planned DS but the end of DS is far from EOF by 

setting the range of PPs to be smaller than DS 

C. Cases where there is no EOF within the range of planned DS, and the realistically expected 

range of PPs is far from EOF 

 887 

888 

Statistically/Functionally Related Statistically/Functionally Related Statistical Relation: Yes 

Setting Range

 Risk Reduction
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 889 

Figure 3 890 

Concept of Realistically Assumable Range of PP  891 

 892 

 893 

 894 

 895 

Process capability index: Cpk 1.0 

±is required to make: Cpk = 1.5 

Area of this section 

95%  Almost all 

Area of this section 

99.7%  Almost all 

Area of this section 

68%  More than half 

Fraction defective: 6.8 ppm

Fraction defective: 0.3% 

The figure is based on 

assumptions: the variation 

shows normal distribution; 

and the mean of process and 

the median of specifications 

are nearly equal. 


