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製程中管制(IPC)至最終產品放行(含製程確效) -
以固體劑型為例



Reason for IPC and Product Release

為什麼要對產品執行製程中管制及最終產品放行？

 確保產品品質及用藥人的安全

 法規規定 (最終產品)
‒ 品質保證是一個廣泛的概念。…該適合於藥品製造的品質保證系統應確保下
列事項：vi. 最終產品依界定的程序，正確地操作及核對。(PIC/S 1.1)

‒ 品質管制是優良製造規範的一部分，涉及抽樣、規格及檢驗，且與組織、文
件與放行程序有關，用以確保必要且相關的試驗已確實執行，…品質管制的
基本要求是：vi. …半製品/中間產品…及最終產品的檢查與檢驗結果均應予
記錄，並對照其規格正式評估之。 (PIC/S 1.3)

‒ 最終產品規格應包括或提供下列項目：d) 抽樣及檢驗的指示；e) 具有合格
標準範圍之定性及定量的要求。(PIC/S 4.16)

‒ 品質管制與抽樣、規格與試驗以及組織、文件與放行程序有關，確保必要與
相關的檢驗皆已執行，並確保在品質經判斷滿意前，無原物料會被放行供使
用，無產品會被放行供銷售或供應。品質管制…應涉及可能與該產品品質有
關的所有決定。(PIC/S Chapter 6 Quality Control)。

‒ 最終產品的評價應包含所有相關的因素，包括生產條件、製程中檢驗的結果、
製造(包括分/包裝)文件的檢討、符合最終產品規格及最終包裝產品的檢查。
(PIC/S 6.3)



Reason for IPC and Product Release

為什麼要對產品執行製程中管制及最終產品放行？

 法規規定 (製程中管制)
‒ 品質保證是一個廣泛的概念。…該適合於藥品製造的品質保證系統應確保下
列事項：v. 半製品/中間產品的所有必要管制，以及任何其他製程中管制與確
效均已執行 。(PIC/S 1.1)

‒ 所有經許可的藥品，…其常規定期性或輪動式的品質檢討應以證實既有製程
的一致性、現行規格對原料與最終產品的適當性為目標執行之，…通常應每
年執行一次並加以文件化，且至少包含下列項目：ii. 關鍵之製程中管制及最
終產品結果的檢討。 (PIC/S 1.4)

‒ 製造配方、操作/加工、分/包裝與檢驗的指令：所要使用的製程中管制與製
程分析技術，連同允收標準（合適時），應該加以規定。(PIC/S Chapter 4 
Documentation)

‒ 操作指令應包括下列項目：e) 任何製程中管制的指令及其範圍。(PIC/S 
4.18)

‒ Processing operations intermediate and bulk products任何必要的製程中管
制及環境管制均應執行並予記錄。(PIC/S 5.38)

‒ 契約中應清楚載明何方負責採購、測試及放行原物料、承擔生產及品質管制，
含製程中管制，以及何方負責抽樣及檢驗。(PIC/S 7.12)



How to define the test item and criteria

如何設定製程中管制及產品放行的項目及規格？

 Pharmacopeia

 QbD (Quality by Design)
‒ Quality, safety, and efficacy are designed or built into the product.

Quality cannot be adequately assured merely by in-process and finished-
product inspection or testing. 
(US FDA Guidance for Industry, Process Validation: General Principles and 
Practices; II. A.)

‒ Quality by Design (QbD): A systematic approach to development that 
begins with predefined objectives and emphasizes product and process 
understanding and process control, based on sound science and quality 
risk management. (ICH Pharmaceutical Development Q8(R2))



QbD (Quality by Design)

 Examples of QbD (Quality by Design) from US FDA
‒ Quality by Design for ANDAs: An Example for Immediate-Release Dosage 

Forms
‒ Quality by Design for ANDAs: An Example for Modified Release Dosage 

Forms

 List of Abbreviations about QbD
‒ ANDA: Abbreviated New Drug Applications
‒ RLD: Reference Listed Drug
‒ BE: Bioequivalence
‒ QTPP: Quality Target Product Profile
‒ CPP: Critical Process Parameter
‒ CQA: Critical Quality Attribute
‒ DOE: Design of Experiments
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Example of QbD

 Analysis of the RLD Product (Development of Generic Acetriptan Tablets, 20 
mg)
‒ Clinical: Indications & Usage, Dosage & Administration, Adverse Reactions
‒ Pharmacokinetics: Tmax, AUC and Cmax
‒ Drug Release: Biopharmaceutics Classification System (BCS) Class II, 

Dissolution profile
‒ Physicochemical Characterization

Table. Physicochemical characterization of Brand Acetriptan Tablets, 20 mg



Example of QbD

 Analysis of the RLD Product (Development of Generic Acetriptan Tablets, 20 
mg)
‒ Composition: Based on the RLD labeling, patent literature and reverse 

engineering

Table. Composition of Brand Acetriptan Tablets, 20 mg



Example of QbD

 QTPP for the ANDA Product
Table. Quality Target Product Profile (QTPP) for Generic Acetriptan Tablets, 20 mg 



Example of QbD

 CQA for the ANDA Product
Table. Critical Quality Attributes (CQAs) of Generic Acetriptan Tablets, 20 mg 



Example of QbD

 CQA for the ANDA Product

Table. Critical Quality Attributes (CQAs) of Generic Acetriptan Tablets, 20 mg

 一般來說，CQA的項目會是之後最終產品放行檢驗的項目



Example of QbD

 Dissolution Method Development and Pilot Bioequivalence Studies
‒ The dissolution method may differ from the FDA-recommended dissolution 

method and the quality control method used for release testing.

‒ For low solubility drugs, pilot bioequivalence (BE) studies are invaluable to 
demonstrate that the in vitro dissolution used is appropriate.

Table. Acetriptan solubility in different media



Example of QbD

 Formulation Development
‒ Drug Substance (Physical, Chemical & Biological Properties)

Table. Acetriptan Form III stability under stress conditions



Example of QbD

 Formulation Development
‒ Drug Substance (Physical, Chemical & Biological Properties)

Table. Initial risk assessment of the drug substance attributes

Table. Justification for the initial risk assessment of the drug substance attributes



Example of QbD

 Formulation Development
‒ Excipients (Excipient Compatibility Studies, Excipient Grade Selection)

Table. Excipient compatibility (binary mixtures)*

Table. Excipient compatibility (interaction study)*



Example of QbD

 Formulation Development
‒ Initial Risk Assessment of the Formulation Variables

Table. Initial risk assessment of the formulation variables

Table. Justification for the initial risk assessment of the formulation variables



Example of QbD

 Formulation Development
‒ DoE for the Formulation Variables

Table. Design of the 23 full factorial DOE to study intragranular excipients and drug substance PSD



Example of QbD

 Formulation Development
‒ DoE for the Formulation Variables

Table. Experimental results of the DOE to study intragranular excipients and drug substance PSD



Example of QbD

 Formulation Development
‒ DoE for the Formulation Variables

Figure. Half-normal plot of the formulation variable effects on dissolution at 30 min 
(tablet target hardness of 12.0 kP)



Example of QbD

 Formulation Development
‒ DoE for the Formulation Variables
‒ Design space

Figure. Overlay plot – effect of acetriptan formulation variables on responses



Example of QbD

 Formulation Development
‒ Updated Risk Assessment of the Formulation Variables

Table. Updated risk assessment of the formulation variables

Table. Justification for the reduced risks of the formulation variables



Example of QbD

 Manufacturing Process Development

Figure. Process map for Generic Acetriptan Tablets, 20 mg



Example of QbD

 Manufacturing Process Development

Figure. Process map for Generic Acetriptan Tablets, 20 mg



Example of QbD

 Manufacturing Process Development
‒ Initial Risk Assessment of the Drug Product Manufacturing Process

Table. Initial risk assessment of the manufacturing process for Generic Acetriptan Tablets, 20 mg

Table. Justification for the initial risk assessment of the manufacturing process



Example of QbD

 Manufacturing Process Development
‒ Initial Risk Assessment of the Drug Product Manufacturing Process

Table. Initial risk assessment of the process variables



Example of QbD

 Manufacturing Process Development
‒ Initial Risk Assessment of the Drug Product Manufacturing Process

Table. Initial risk assessment of the process variables



Example of QbD

 Manufacturing Process Development
‒ Process Development (DoE)

Table. Design of the 32 study to investigate pre-RC blending and lubrication process variables

Table. Results of the pre-RC blending and lubrication optimization study



Example of QbD

 Manufacturing Process Development
‒ Updated Risk Assessment of the Drug Product Manufacturing Process

Table. Updated risk assessment of the process variables

Table. Updated risk assessment of the manufacturing process for Generic Acetriptan Tablets, 20 mg



Process Validation

 Approach to Process Validation 
(US FDA Guidance for Industry, Process Validation: General Principles and 
Practices; II. B.)
‒ Stage 1 – Process Design: The commercial manufacturing process is 

defined during this stage based on knowledge gained through development 
and scale-up activities.

‒ Stage 2 – Process Qualification: During this stage, the process design is 
evaluated to determine if the process is capable of reproducible 
commercial manufacturing.

‒ Stage 3 – Continued Process Verification: Ongoing assurance is gained 
during routine production that the process remains in a state of control.

 由Process Design所定義出來之CPP在製程確效時必須被確認。(一般是Risk 
Assessment中，評估為中、高風險的項目或是DoE中確定會影響產品CQA的
項目)。

 由Process Design所定義出來之CQA在製程確效及市售批的生產時必須被確認。
(一般是製程中管制或產品放行的項目)。

 產品申請查驗登記前，需確定製程的CPP及產品的CQA，之後的製程確效及市
售批的生產，CPP與CQA必須前後一致。



How to take samples and define the sample quantity

如何實際執行製程中管制及最終產品放行(如何抽樣？抽樣數目？)

 Pharmacopeia

 Guidance from Agency or related Association (ICH, WHO, ISPE…)
‒ Recommended Changes to Withdrawn FDA Draft Stratified Sampling 

Guidance Document 
(ISPE (International Society for Pharmaceutical Engineering) Blend and 
Content Uniformity Group December, 2014)

‒ ANSI/ASQC Z1.4 Sampling Procedures and Tables Package (American 
National Standards Institute (ANSI))



Example of Sampling Plan

From ISPE Blend and Content Uniformity Group December, 2014



Example of Sampling Plan

From ANSI/ASQC Z1.4



Example of Sampling Plan

From ANSI/ASQC Z1.4



Important Items for IPC and Product Release

執行製程中管制(IPC)至最終產品放行(含製程確效) 時需注意的事項

 管控點或項目的設定(CPP或CQA)

 CPP的範圍(range)與CQA的規格(specification)

 查驗登記、製程確效及市售批的生產，CPP與CQA必須前後一致

 抽樣的工具(如採樣棒、藥勺等)於實際取樣前，需明訂且固定下來。

 取樣樣品的代表性(數量、位置、時間點)

 Blend Uniformity (BU)的樣品，無論在取樣或化驗時須避免分稱。一般取樣量
為1~3倍的單位劑量。

 可能的話，盡量從生產設備上直接抽取樣品。



Process Analytical Technology (PAT)

Process Analytical Technology (PAT)

 A Framework for Innovative Pharmaceutical Manufacturing and Quality 
Assurance

 A system for:
‒ Designing, analyzing, and controlling manufacturing
‒ Timely measurements (i.e., during processing)
‒ Critical quality and performance attributes
‒ Raw and in-process materials
‒ Processes

　
(US FDA Guidance for Industry, PAT - A Framework for Innovative 
Pharmaceutical Development, Manufacturing, and Quality Assurance)



Process Analytical Technology (PAT)

Process Analytical Technology (PAT)

From US FDA Guidance for Industry, PAT - A Framework for 
Innovative Pharmaceutical Development, Manufacturing, and 
Quality Assurance



Example of Analytical Technology (PAT)

Development of In-line NIR for Blending Endpoint Determination

 To assess the homogeneity of the blend, % RSD was calculated for each 
moving block of ten consecutive spectra and plotted as a function of number 
of revolutions.

Figure. % RSD of the moving block of the NIR spectra for acetriptan d90 of 20 μm
blended for 500 revolutions

NIR NIR



Summary

 為什麼要對產品執行製程中管制及最終產品放行？

‒ 確保產品品質及用藥人的安全

‒ 法規規定

 如何設定製程中管制及產品放行的項目及規格？

‒ QbD (Quality by Design) 
‒ DoE (Design of Experiment)
‒ CPP, CQA

 如何實際執行製程中管制及最終產品放行(如何抽樣？抽樣數目？)
‒ Pharmacopeia
‒ Guidance from Agency or related Association (ICH, WHO, ISPE)

 Process Analytical Technology (PAT)




