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Good manufacturing practice (GMP) inspection of overseas manufacturers is regulated under desktop
inspection by Thailand Food and Drug Administration (Thai FDA). The desktop inspection system is verified mainly by
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terms of quality and reliability. In addition, none has reported the risk assessment of desktop inspection system in
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of International Council for Harmonization Q9 (ICH Q9) guideline with Failure Mode and Effects Analysis (FMEA) tool to
study risk assessment and risk control of GMP desktop inspection system of overseas pharmaceutical manufacturers in
Thailand. The study design consisted of 5 steps. First, pre-assessment step was to set up a risk assessment team and
data analysis of desktop inspection and drug quality defect situation over three years in 2016 - 2018. Next, risk
identification step was performed by analysis of regulation gap and routine workflow. The regulation gap was analyzed
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points and difference in inspection results. Nevertheless, after implementation, stepwise procedures justified the quality
of inspection results and reduced RPN value and risk level to acceptable level. This work can be very useful for the Thai
FDA to manage and minimize all potential risks for continual quality improvement of the desktop inspection system for

overseas pharmaceutical manufacturers in Thailand.

Field of Study: Industrial Pharmacy Student's SigNAtUre .......cooveveveeeriennnnee
Academic Year: 2019 AdVisor's Signature ........ceeeeneee

Co-advisor's Signature .........coeeeueeee



ACKNOWLEDGEMENTS

| would like to express my deepest gratitude to my advisor Dr. Varin
Titapiwatanakun for support, encouragement and continuously valuable guidance
throughout this study. | am grateful for thank to my co-advisor Asst. Prof. Dr. Narueporn
Sutanthavibul for advice in academic and continuous support as well.

My sincere thanks also go to the risk assessment team, GMP inspectors and all
of Thai FDA staff for supporting me especially comments and suggestions. Besides, |
want to thank representatives from the regulatory authorities of Australia, Italy and
Philippines and the international organization as WHO to give valuable comments and
suggestions in the perspective of their own countries/organization.

Finally, I would like to thank my parents and family members for love, support

and encouragement for my master degree achievement.

Waranon Cheewajorn



Vi

TABLE OF CONTENTS

.......................................................................................................................................................... iii
ABSTRACT (THAD et ii
.......................................................................................................................................................... v
ABSTRACT (ENGLISH) ..t iv
ACKNOWLEDGEMENTS ...ttt sttt v
TABLE OF CONTENTS ...ttt ettt seeassse st Vi
LIST OF TABLES ..ttt ettt 1
LIST OF FIGURES. ...ttt sttt aese st s et bese s eneeenas 3
CHAPTER lceueeeremnecescencrnemeess e e R TRGAE) -+ b resenenctessemsennisesseaseussssssssssasensssssssseases a4
INTRODUCTION ...ttt ettt ettt ste et et ese st sese e es e s eseseeaeseesese e eseneebeseesenesenas a4
1.1 Background and rationale..........cceuiiiioieieiiicicei s 4
1.2 ObJECHIVES OF SEUAY wiiiuviriiiiiieieieieieieisisisieesti sttt bbbt 6
1.3 Expected benefiis Wl LA Ll Sl A A e A Eh s 6
CHAPTER II.............. 2 e N I s 7
LITERATURE REVIEW ..ottt 7
2.1 GMP standard in Thailand.........coeiii e 7
2.2 GMP inspection system in Thailand ..., 8
2.3 GMP desktop inspection of overseas pharmaceutical manufacturers................. 15
2.4 The Pharmaceutical Inspection Co-operation Scheme (PIC/S) ......ccovvvriuriinieninne 19
2.5 Quality risk management (QRM) of ICH Q9 guideling.........cccouevvierieirierrieieinn. 30

CHAPTER T ettt 38



Vil

METHODOLOGY ...ttt 38
3.1 Step 1: Pre-asS@SSIMENT ...ttt 39
3.2 Step 2: Risk identifiCatioN......ccoooiiiceeee e 40
3.3 StEP 3: RISK @NALYSIS ..t a2
3.4 Step 4: Risk @ValUatioN ... a4
3.5 Step 5: RiSK redUCTION ..o a5

CHAPTER V. a6

RESULTS AND DISCUSSION ...ttt sttt ettt a6
B.1 Pre-aSS@SSMENT. ..ottt a6

4.1.1 Set up the risk assessmeNnt tEaM ..o, a6
4.1.2 GMP desktop inspection SitUatioN ..o, a6
4.1.3 Quality defect of import product analysis........ccccoeeenieenniniecnceee 51
4.2 Risk IA@NTIICTION ..ttt 58
4.2.1 Risk identification by regulation gap analysis ........ccccecevierniicsnicce 58
4.2.2 Risk identification by workflow analysis.........cccovviriiriiiiceecceee e, 72
4.2.3 Risk identification by national and international GMP inspectors.............. 77
4.2.4 Risk identification by team brainsStorming .........cccoeveveiiieccccceceeee, 81
4.3 Risk analysis and risk @valuation .......cccceeerrrrn e 82
4.3.1 Calculation of risk priority NUMDET.........ccoiviriirirrcece s 82
03,2 RISK LEVEL..t e 96
B0 RISK TEAUCTION 1.ttt 97
4.4.1 Risk reduction appProachis........cccriceniceeee e 97
G.0.2 IMPLemMENTATION. ... i 103

Q0,3 RE-ASSES S MENT ettt ettt et e e e et e e et e st e et e e et e et e reeeraeeen 104



viii

CHAPTER V e 108
CONCLUSION AND RECOMMENDATIONS .....ccuiiiiiieieiciireeccte et 108
REFERENCES ... 112



LIST OF TABLES

Page
Table 1 Summary of GMP iNSPeCtion rEPOIt ..o 11
Table 2 List of PIC/S participating authorities..........ccoieiiiecccc e 22
Table 3 Conclusions of PIC/S GMP elemMents........ccoviiiierieieieeieieeieieeeeieeeeee s 26
Table 4 Summary of the QRM elemMentS.......coioiiiiiieeeeieee s 30
Table 5 Occurrence (O) ranking of failure modes for FMEA (39, 55) .....cccovvieeiviicnnnn 43
Table 6 Severity (S) ranking of failure modes for FMEA (39, 55).....ccccccieeviieeiiieinnn a3
Table 7 Detection (D) ranking of failure modes for FMEA (39, 55) .....ccccccoiiiviieeninnn. a3
Table 8 Number of overseas manufacturers under GMP desktop inspection
categorized by type of ManUACTUNET . .....ii i 49
Table 9 Number of overseas manufacturers categorized by dosage forms .................. 50
Table 10 Number of complaint and recall reports categorized by type of
MNANUFBCEUIET .ottt b bbbt b ettt b et b e 53
Table 11 Number of complaint and recall reports categorized by dosage form........ 54

Table 12 Number of complaint and recall report categorized by causes of defect ... 56
Table 13 Number of recall reports categorized by type of recalls ......cccccooeennicinn 57

Table 14 The comparison of general information of six selected countries/

OFQANIZATIONS 1.ttt ettt ettt ettt b et et b e st e b e se s ese s e b et e b eneesese s eseneeseneee 59

Table 15 The comparison of regulation principles, objective and scope of six selected

COUNTIIES/ OFGANIZATIONS ...ttt 61

Table 16 The comparison of implementation and supervision of six selected

COUNTIIES/ OFGANIZATIONS ...ttt 63

Table 17 The comparison of regulation contents of six selected countries/

OFGANIZATIONS 1.ttt ettt ettt ettt e et et et e beebe b e st e st ebeebeese st eseeseebe s eneeneeneneenes 65



Table 18 Required documents of Australia’s regulation for desktop inspection ......... 68
Table 19 Required documents of WHO’s guideline for GMP desktop inspection........ 69

Table 20 Potential risks analyzed by regulation gaps and routine workflow of the Thai

FDA e 76
Table 21 Selected risks and risk reduction approach from international views ........... 78
Table 22 The final risks obtained from risk identification step......c.ccceovvvicvniicinens 81

Table 23 Summary of occurrence (O), severity (S), detectability (D) and RPN scores of

the identified risks from regulation gap @analySiS........cccviierniieiniceeceeeee 84

Table 24 Evaluation of occurrence (0), severity (S) and detectability (D) score of each

risk and calculation of RPN from workflow analysis Step .......ccccvievniicinicccee 90
Table 25 The results of risks level from regulation gap and workflow analysis ........... 96

Table 26 Risk reduction approaches of the five identified risks from regulation gap

ANIALY SIS, ettt etttk bbb bt n st b ettt b bt ne st b s 98
Table 27 Risk reduction approaches of the identified risks from workflow analysis.. 100

Table 28 Re-assessment and calculation of RPN after implementing the risk mitigation

Of Stepwise dOCUMENT FEVIEW........c.oiiiir e 105

Table 29 The new risks level of the gap regulation and workflow analysis after re-

assessment............ . MHULALUNURUNN, QNIVERIILY i, 106



LIST OF FIGURES

Page
Figure 1 Overview of INSPECION PrOCESSES ......ovvviieiriiiieieieieieieieieieie ettt 9
Figure 2 Summary of classification of GMP deficiencies..........ccccoviieiniceinicincenne 13
Figure 3 GMP certificate (Thai VEISION) ..o s 13
Figure 4 GMP certificate (ENglish VEISION) ..o s 14
Figure 5 Summary of GMP INSPeCtOr @VELS ..o 15
Figure 6 Summary of the accession to PIC/S member .. ... 20
Figure 7 Overview of a standard quality risk management process (7) ......c.ccccoevvurinncee. 32
Figure 8 The overview of study deSigN ...cc..oovoieiiiiiriiii s 38
Figure 9 The quality risk MatriX....o.i i aq

Figure 10 Number of overseas manufacturers under GMP desktop inspection during

2016072018 stttk ettt ar
Figure 11 Overview of number of complaint report and recalls report .........ccccocevueueeee 52

Figure 12 Thai FDA workflow for GMP desktop iNSPeCtion ........cocevviiiernicicenccne 73


file:///C:/Users/October/Documents/งาน%20ป.โท/Thesis/Defense%20Thesis/Draft%20thesis%20(After%20defense).docx%23_Toc44621916
file:///C:/Users/October/Documents/งาน%20ป.โท/Thesis/Defense%20Thesis/Draft%20thesis%20(After%20defense).docx%23_Toc44621917
file:///C:/Users/October/Documents/งาน%20ป.โท/Thesis/Defense%20Thesis/Draft%20thesis%20(After%20defense).docx%23_Toc44621918
file:///C:/Users/October/Documents/งาน%20ป.โท/Thesis/Defense%20Thesis/Draft%20thesis%20(After%20defense).docx%23_Toc44621919
file:///C:/Users/October/Documents/งาน%20ป.โท/Thesis/Defense%20Thesis/Draft%20thesis%20(After%20defense).docx%23_Toc44621920
file:///C:/Users/October/Documents/งาน%20ป.โท/Thesis/Defense%20Thesis/Draft%20thesis%20(After%20defense).docx%23_Toc44621921
file:///C:/Users/October/Documents/งาน%20ป.โท/Thesis/Defense%20Thesis/Draft%20thesis%20(After%20defense).docx%23_Toc44621922
file:///C:/Users/October/Documents/งาน%20ป.โท/Thesis/Defense%20Thesis/Draft%20thesis%20(After%20defense).docx%23_Toc44621923
file:///C:/Users/October/Documents/งาน%20ป.โท/Thesis/Defense%20Thesis/Draft%20thesis%20(After%20defense).docx%23_Toc44621924
file:///C:/Users/October/Documents/งาน%20ป.โท/Thesis/Defense%20Thesis/Draft%20thesis%20(After%20defense).docx%23_Toc44621925
file:///C:/Users/October/Documents/งาน%20ป.โท/Thesis/Defense%20Thesis/Draft%20thesis%20(After%20defense).docx%23_Toc44621925
file:///C:/Users/October/Documents/งาน%20ป.โท/Thesis/Defense%20Thesis/Draft%20thesis%20(After%20defense).docx%23_Toc44621926

CHAPTER |
INTRODUCTION

1.1 Background and rationale

Drug product or medicinal product is one of the most important components
for human living. It is widely accepted that a number of patients recover from
disease by the good quality of drug product. Nevertheless, if the product has poor
quality, it will be strongly harmful to patients. Consequently, the medicinal product
needs to be registered and regulated by drug regulatory authority. In Thailand, The
Thai Food and Drug Administration (Thai FDA) acts as the national regulatory
authority under the Ministry of Public Health.

Drug registration system of imported products, regulated by the Thai FDA
consists of three main steps. Firstly, companies/licensees submit an application for
importing medicine product to supply in Thailand then an import license will be
granted to the company after assessment by the Thai FDA. Secondly, licensees
submit an application for good manufacturing practice (GMP) inspection of overseas
pharmaceutical manufacturers which is evaluated by GMP inspector. The approval of
GMP inspection will be granted to licensee if such manufacture complies with GMP
standard. Finally, licensees submit their drug dossiers according to the ASEAN
common technical dossier (ACTD) for registration processes. After approval, the
marketing authorization will be granted to the licensee and thus imported product
can be distributed in Thailand (1-3).

GMP inspection system of an overseas pharmaceutical manufacturer is
regulated under the desktop inspection system according to the Pharmaceutical
Inspection Co-operation Scheme (PIC/S) that is verified by document-based only. The
system is conducted by GMP Inspectorate Unit of Post Marketing Control Division
under the Bureau of Drug Control, Thai FDA. Regulation of the desktop inspection has
been enforced on all imported pharmaceutical products for supply in Thailand since
October 1, 2012 (4). Thai FDA use the desktop inspection system for overseas
manufacturers because of many limitations to conduct an overseas on-site

inspection. For examples, the number of overseas manufacturers tend to increase



due to economic growth and advance technology of supply chain and transportation
system, whereas the inspection resource, especially number of inspectors, is another
concern (5). Meanwhiles the risk of danger may occur during on-site inspection such
as travel safety, health problem, security of each country. Lastly, redundant
inspections from their own local regulatory authority and Thai regulatory authority
may occur, further consideration should be taken (6).

A list of required documents for inspection (such as GMP certificate, GMP
inspection report, corrective action and preventive action (CAPA) report, site master
file or photos of buildings, production and quality control area, machine/ equipment)
could reflect the GMP compliance status of manufacturers (3). However, the
inspection results may cause certain gaps in terms of quality and reliability. It is
questionable that document verification is adequate and can replace an on-site
inspection. In addition, none has reported the risk assessment of desktop inspection
system while risk assessment concept has been reported in pharmaceutical quality
guidelines.

According to The International Council for Harmonization (ICH), it describes
the approach to manage pharmaceutical quality systems as quality risk management
(QRM) Q9 guideline and related tools (7). The QRM element categorizes into three
steps; risk assessment, risk control and risk review that are used to assess the
potential risks affecting the quality of processes or products. This risk management
approach widely applies to routine work, not only in the pharmaceutical industry but
also in drug regulatory department.

The desktop inspection system in Thailand is a complicated system and has
many steps of inspection. The inspection results may thus cause certain gaps in
terms of quality and reliability. Consequently, QRM principle should be applied to
assess the risks that potentially have negative effects on the quality and reliability of
the desktop inspection results, leading to continual quality improvement of the

desktop inspection system for overseas pharmaceutical manufacturers in Thailand.



1.2 Objectives of study

1) To study risk assessment of GMP inspection of overseas pharmaceutical
manufacturers based on desktop inspection system as required in Thailand according
to quality risk management (QRM) in ICH Q9 guideline.

2) To evaluate potential failures of each risk, risk level and risk reduction
measures.

1.3 Expected benefits

1) Risks that affect the quality and reliability of desktop inspection results, risk
levels and risk reduction approaches can be understood.

2) The Thai FDA was informed about risk reduction measures which should
be revised in inspection regulation to improve reliability of desktop inspection
system.

3) Overseas regulatory ~authorities, local and overseas pharmaceutical
manufacturers and licensees can understand and access to information of desktop
inspection system for overseas pharmaceutical manufacturers as required in

Thailand.



CHAPTER Il
LITERATURE REVIEW

The literature review of this study was conducted to collect the related
information for data analysis that mentioned and used in the research. Several
sources were examined for literature review e.g. Thailand and international’s law and
regulation, Thai FDA database, guideline from official website, textbook, journals,
standard procedure, official news, etcetera. The study review was separated into five
parts as follows.

2.1 GMP standard in Thailand

GMP is a system to guarantee which the products are constantly
manufactured and controlled in accordance with quality standards. The design
system of the pharmaceutical manufacturing process should minimize the involved
risks that unable to eliminate throughout quality testing of the finished product (8).
Manufacturing activity is an important and that necessarily requires a qualified person
to operation because that process directly impacts quality of products.
Consequently, Thai FDA has adopted the principle of GMP following the World
Health Organization (WHO) guideline to implement all of the domestic manufacturers
since 1978 (9). The GMP certificate was issued by Thai FDA for such manufacturer
that complied with the GMP standard as a voluntary implementation mode (9).

Until 2003, the GMP standard was enforced as a national legislation to all
domestic manufacturer (10, 11). This regulation was described the basic GMP
principle into five chapters; the premises of production area, machine and
equipment, the production process of a general non-sterile product, sterile product
and active pharmaceutical ingredient (API). In 2011, Thai FDA had adopted an
internationally recognized standard as the PIC/S GMP for improvement and
enhancement of Thailand’s pharmaceutical industry (9, 12). Because these were
arrangement to apply a member of ASEAN Listed Inspection Service and PIC/S (13,
14) and that was enhanced GMP inspection system to comply with the global
standard (15).



After Thai FDA became a 49th PIC/S member in August 2016, that was
updated GMP regulation correlated to lasted version of PIC/S GMP guidance (16).
Currently, GMP regulation using PIC/S guideline version 2015 (17) and scope cover
another product, not only modern medicine but also traditional medicine and API.

Together these studies provide history and development of GMP standard in
Thailand. This is beginning with non GMP requirement, voluntary implementation and
law enforcement following an internationally recognized standard as PIC/S GMP.

2.2 GMP inspection system in Thailand

Inspection system was adopted PIC/S inspection procedure due to the
accession to PIC/S member of Thai FDA (18) and that applied WHO inspection
process as well (19). The reviews were separated into six sections as follows.

2.2.1 Type of inspection

1) Routine inspection: This is a full inspection of all components on GMP
standard for evaluated of GMP compliance status. For example, when the
manufacturer is initial or newly established, site change or renew inspection following
the annual plan.

2) Follow-up inspection: This is a follow-up system that made to monitor
the implementation of corrective action and preventive action plan from the
previous inspection. An inspection will perform at a manufacturing site, for example,
to follow up HVAC system installation, renovation of the production area.

3) Concise inspection: The selected of GMP requirements will adopt for
concise inspection. The selective area of the manufacturing site shall conduct for
concise inspection as well. For example, in case of an additional the new production
building.

4) Special inspection: Special inspection or surprise visit may be necessary to
undertake point checks following the quality defected products as complaints or
recalls. It will immediately be taken without notification to the manufacturer and

that focus on the defected issued or specific area for investigation.



2.2.2 Inspection process
GMP inspection processes is importance step that directly impact to the
quality of inspection results (20). Overview of inspection processes is shown in figure

1.

3. Post- 1. Pre-
Inspection [l Inspection

2. Inspection

Figure 1 Overview of inspection processes

1) Pre-inspection

Pre-inspection process were grouped into three activities which prepared at
Thai FDA office. The beginning activity was preparation of annual inspection plan
which considered frequency of inspection. Three factors used to define the
frequency were; 1) complexity of manufacturing site (e.g. non-sterile or sterile site), 2)
criticality of products (e.g. non-essential or essential products) and 3) level of GMP
compliance which consider to the number of GMP deficiencies from previous
inspection (21). The final plan included the scheduled and responsible lead GMP
inspector for each inspection.

Next, lead inspector was set up the inspection team comprising of sufficient
personnel (number of inspectors and days for inspection) and that covered scope of
inspection (e.g. production areas, quality assurance, quality control, production
supporting systems). In principle, there used 2 — 3 inspectors but taking more days in
the inspection. In addition, subject matter expert (SME) was needed when performed

an inspection of the specific site such as vaccine or blood product plants.
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Lastly, lead inspector called team inspection for a meeting and assigns
responsibility to each inspector. Besides, reviewing the documents was reviewed to
prepare detailed inspection e.g. previous inspection report, site master file, complaint
and recall reports or critical process parameters of each dosage form (18, 22). Each
inspector had to prepare aide-memoire for inspection following the PIC/S guideline
e.g. aide-memoire inspection for 1) utilities system (23), 2) quality control laboratories
(24) and 3) APIs site (25), etcetera.

2) Inspection

Inspection activity starting when inspection team arrived the manufacturing
site, lead inspector conducted the opening meeting. This meeting covered topics of
inspection objective, GMP guideline, scope and agenda. Then, manufacturer made a
brief presentation about the manufacturing site and updated of a significant change
from the last inspection. After that, team had conducted the inspection. Inspector
gathered data and evidence by; observe the operation, ask questions/ interview or
review documents/ records. When found GMP deficiencies, inspector was informed
to manufacturer’s staff and written down into inspection note form.

Interestingly, the inspection will be followed the site tour to overview of
manufacture facilities and equipment. Manufacturing processes was checked the
critical steps that would be demonstrated the success of production as a whole,
checking whether the critical steps were controlled and followed up according to
GMP requirements. Another, check to ensure that manufacturer staffs follow the
approved and updated operating procedures. There was focused on the highest risk
activities, reviewed problems and deviations from routine activities (18, 19).
Documents review were followed the example guideline. An example of significant
documents should be reviewed e.g. manufacturing formula and records,
specifications of raw materials, packaging materials and finished products, quality
defected report, training records, relevant validation data, records of laboratory and
quality assurance department. On the last day, the team will be prepared a closing
report and conducted the final closing meeting. The closing meeting covered the

following objectives, discuss findings, list of GMP deficiencies and conclusion.
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3) Post-inspection

The related activities were separated into three steps; CAPA evaluation,
formal report preparation and issuance of GMP certificate. First step was CAPA report
evaluation which related to inspection team and inspected manufacturer. Such
manufacturer was prepared CAPA report that comprising root cause investigation,
correction, corrective action, preventive action and timeframe for operation. Lead
inspector will be evaluated and provided an opinion of whether the plan is an
appropriate plan. Then, CAPA report was verified by QSM before approval. The
approval of the GMP compliance statement and issue of GMP certificate is carefully
considered the accomplishment of CAPA. It should demonstrate the effectiveness to
prevent potential risk that may affect with quality of products.

Next, inspection team was considered GMP deficiencies and carefully
prepared official GMP inspection report by following standard format. The proper
report should provide a brief of GMP activities, findings, deficiencies both strengthens
and weakness, any medicinal product samples are taken, inspector's summary and
conclusion (26). The report was comprised main three parts; 1) general administration
information, 2) finding and evaluation results and 3) GMP compliance conclusion of
inspected site. Then, final report was verified by QSM and sent to the director for
approval. Finally, GMP certificate was issued by Thai FDA for such GMP compliance
manufacture also published on Thai FDA website (27).

Table 1 Summary of GMP inspection report

ltem Topic/Detail

Inspected site Name and full address

Activities For example; manufacture of AP, Finished product (FG)

Inspection date Date, month, year

Inspector Name of the inspector

References PIC/S GMP standard

Introduction Brief description of site, activities, major changes since
previous inspection
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Findings and 9 chapter of PIC/S GMP guide: quality management,
deficiencies personnel, premises and equipment, documentation,
production, quality control, contract manufacture and
analysis, complaints and product recall, self-inspection

and related annexes.

List of deficiencies Details and level of deficiencies (critical, major, other
classified deficiency)

CAPA evaluation Conclusion result of CAPA evaluation

Summary and Comply or non-comply with PIC/S GMP guide or any
conclusions other concern

2.2.3 GMP deficiency
GMP deficiency is the deviation of finding or observation from a GMP standard

that founded during a regulatory inspection period. Deficiency levels were the
critical, major and other deficiency that correlated PIC/S classification guidance (28).

1) Critical deficiency as a serious deficiency which has contribute to a
potential risk and harmful to the people and/or veterinary patient. The
misrepresentation, falsification drug products, engaged in fraud that made by
manufacturer are included this deficiency. In addition, combination of many
deficiencies leads to the quality system failure can classify to this deficiency as well.

2) Major deficiency as a deficiency may produce a product which does not
comply to specification. Example, it does not ensure effective implementation of
GMP requirements, major deviation, failure of releasing products for sale or
combination of several other similar deficiencies.

3) Other deficiency as a deficiency unable to grouped as either major or
critical deficiency, but demonstrates a deviation from GMP standard or inadequate

information to categorize it as a both of deficiencies above.
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y
Critical deficiency

A\
y

Major deficiency
———

Other deficiency

Figure 2 Summary of classification of GMP deficiencies

2.2.4 GMP Certificate

GMP Certificate is the important document that indicated the manufacturer is
capable of drug manufacturing by following GPM standard. The validity was defined
in three years after the inspection date. Example of certificate was shown in Figure 3
and Figure 4. Listed of GMP compliance manufacturer was published on official

website of the Thai FDA (27).
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Certificate No. 1-2:07-17-Y V-NNNNN

PART 11

MANUFACTURING OPERATIONS

CERTIFICATE OF GMP COMPLIANCE OF A MANUFACTURER
Certificate No. 1-2-07-17-YV-NNNNN

PART 1
The competent authonty of Therand confirms the following-
The manufacturer ABC
Site uokdress .

121 (Dosage fom).
pected under the nationsl inspection pmgramme in connection with manufaciuring Ticence o, (2. Nonsterile products |
th 1

21 (Dosuge form),
Packuging

lor Modern Phanvaceutical M ing. BE 2546

alih Noification on Good Manufocturing Practice. Requiremants for Modem

Good Manufectunag Practice Requiremenes for Tradiional Mediciaes in
59

- Ministry of Public
Meicines and Amendin

accordence with the Drug

L1 Please spocity

|
= |
S Please specity
5 l
61 Please specify
This certificae reflects the stams of the manefacturing site 4t the Ume of the inspection noted sbove and & |
should be relied apon 1o reflect the compliance status until DD MM YYYY, aflcr which time the issuing 71 .. Pl specify
authority should be consulted. '8, Other l
The authentici Ficale raay be verified with the issuing sehority. 81 .....Pae specily

Type of Medicinal Proc
[ tHuman Ma
Vewrinary

nsed physiciass, lisensed veterirarians
one.

1S
icinal Products
ion Madiinal Products for phasc L, 11, 1T clinical tals

Date
Bareau of Drug Costrol, Food and Drug Adwinistratien, Minisiry of Public Health
24 Tiwanon Road, hiland

[ . Th
Ted +562 S 7315, . Iruggnepection 3Fda moph g0, fh

Figure 4 GMP certificate (English version)

2.2.5 GMP inspector

The GMP inspector who is a qualified person to be responsible for conducting
GMP inspection. Inspector was properly qualified and consistently controlled by the
qualification system. These was four levels as follows;

1) Lead GMP inspector, who was qualified person together with leader in
GMP inspection and appointed by director of the Bureau of Drug Control.

2) GMP inspector, who was qualified person and appointed by director of
the Bureau of Drug Control to conducts GMP inspection by following duties assigned
by lead inspector.

3) Trainee, who was a person during qualification process to be an inspector
level.

4) Observer, who was a person that intends to observe GMP inspection and

was authorized by lead inspector.
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Lead GMP
GMP inspector

y inspector
Trainee

Observer

Figure 5 Summary of GMP inspector levels

Some specific inspection, subject matter expert (SME) was needed to
performing. The SME who had specific knowledge or expertise in the organization,
procedures, activities or matters that were to be inspected e.g. SME from the
national control laboratory (NCL) of Thailand when perform inspection of biological
manufacturer. In addition, related person with inspection system was quality system
manager (QSM), who was a qualified person and responsible to verified inspection

result before approval.

2.3 GMP desktop inspection of overseas pharmaceutical manufacturers

GMP desktop inspection is one of many inspection types which evaluate
manufacturer GMP compliance by document-based only, without undertaking an on-
site inspection. The desktop inspection approval will grant to inspected site if there
are acceptable GMP evidence demonstration.

In Thailand, GMP desktop inspection system of an overseas pharmaceutical
manufacturer is regulated by GMP inspectorate unit of Thai FDA. Every importing
licensee that intends to register imported drug product in Thailand must be
submitted GMP desktop inspection application of their foreign manufacturer before
submitting drug dossiers to registration (2). In case of desk assessment results is
unaccepted of GMP compliance and inequitable with local manufacturer, drug
registration and distribution in Thailand cannot be performed. Consequently,
evaluation and approval process of desktop inspection is one of critical steps of drug

registration cycle.
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Many factors are considered to implement the desktop inspection instead of
on-site inspection, for example, to reduce the need for redundant inspections from
their own authority (6), to make proper of limited inspection resources as an
inspector (5), increasing number of overseas pharmaceutical manufacturers that will
be inspected (29) and to avoid additional costs of company due to a certain amount
of inspection fees. Accordingly, it was regulatory best practice to use the desktop
inspection for prioritizing inspection activities.

2.3.1 First GMP desktop inspection regulation in Thailand

First desktop assessment was launched as named “Thai FDA notification on
GMP accreditation of an overseas (non - domestic) manufacturer” since October,
2012 (4). PIC/S GMP standard was adopted to assess GMP compliance of overseas
manufacturers similar to domestic manufacturers. The required documents adapted
from the GMP desktop assessment guideline of the Health Sciences Authority (HSA)
of Singapore (4). Furthermore, in case of the desktop inspection results still
questionable in terms of quality and GMP conformity and non-equivalent to local
manufacturer, an on-site inspection can be taken by the Thai FDA.

The foreign manufacturer can be categorized into two groups; 1) PIC/S
manufacturer and 2) non-PIC/S manufacturer.

1) The “PIC/S manufacturer” is a manufacturer located in PIC/S country,
located outside PIC/S country but have been inspected by PIC/S member or located
in ASEAN country and have been inspected by ASEAN Listed Inspection Service. The
required documents for inspection was GMP certificate, GMP inspection report and
site master file.

2) The “non-PIC/S manufacturer” is a manufacturer located outside the
PIC/S country and never been inspected by PIC/S member. The set of the required
documents was different that depend on manufacturer types. Many additional
documents from type 1 (above) were required, for examples, manufacturing process
related procedure (e.g. personal qualification, training program, premise and
equipment, documentation control system or main activities of production and
quality part), documents recorded (e.g. batch production record, validation protocol

and report, qualification of supporting system).
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2.3.2 Current GMP desktop inspection regulation

After the Thai FDA became the PIC/S member in 2016, desktop inspection
was revised by following an international guideline. The system improvement and
enhancement were main objectives. Therefore, second desktop regulation was
announced in the name “Thai FDA notification on GMP clearance of overseas
pharmaceutical manufacturers” since June 2017 (3). The standard for assessment was
similar (PIC/S GMP guideline) but listed of required documents were changed.
Categorization of foreign manufacturers divided into three groups; 1) MRA or PIC/S
manufacturer, 2) certified by PIC/S or WHO PQ certified manufacturer and 3) non-
PIC/S manufacturer.

1) The “MRA or PIC/S manufacturer” is located in PIC/S member country or
located in the jurisdiction of ASEAN country and have been inspected by ASEAN
Listed Inspection Service under the ASEAN sectoral mutual recognition arrangement
for GMP inspection (MRA). Required documents were four; GMP certificate, GMP
inspection report, CAPA report and GMP/Quality agreement between a licensee and
overseas manufacturer.

2) The “certified by PIC/S or WHO PQ certified manufacturer” is located
outside PIC/S country but have been inspected by PIC/S member or inspected WHO
prequalification team. One additional document from type 1) was site master file.

3) The “non-PIC/S manufacturer” is located outside PIC/S country and
never been inspected by PIC/S member or inspected WHO PQ team. Many additional
documents from type 2) were required. Because such manufacturing site was not
fully implemented PIC/S guidance as a law lead to strict inspection more than the
previous both types. Examples of documents were quality manual, regulatory action
details last five years, batch processing records and batch analysis record, standard
operating procedure of release product for supply, validation master plan and
process validation report, local GMP guideline and listed of documentation/ picture

of manufacturing process.
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Because desktop inspection was required many documents, definition and
explanations was concluded for more understanding as example below.

- Site Master File (SMF) is a quality document that provides information of
the manufacturer's operations, facilities and quality management system. Important
information are name and site address, overview of all activities following GMP
requirements, cross contamination controls strategies for high-risk products and other
documents e.g. the list of an operation plant and equipment of production and
quality control laboratory department.

- GMP/Quality agreement is the official contracts whereby provide
information of the roles and responsibilities between the related overseas
manufacturing site and Thai’s licensees in relation to the important aspects of GMP
activities and imported products. The main aspects are cover all of the correlated
activities e.g. manufacturing process, production area, quality control and quality
assurance that impact to quality, efficacy and safety of products. Additionally, these
are obviously describing the role of every related manufacturing site e.g. validation
activities, stability study, complaints and recall management, release product for
supply process, testing methodology and change control system management.

- Release product for supply procedure is document that provides
information about how the authorized person at the manufacturing site conducts the
release of a medicinal product for sale. Each batch has been manufactured and
checked for compliance with the requirements of the marketing authorization and
GMP requirement.

- Validation master plan (VMP) is document which defines further detail
information of the qualification and validation operation of the manufacturer. The
VMP use to verify the scope, status and activity of qualification and validation for its
operations. Besides, its usage to check appropriately qualified and validated and
have a suitable re-validation schedule. VMP should provide information on at least
the following; 1) validation policy, 2) briefly of processes, machine/equipment,
facilities and systems to be validated, 3) documentation control to be used for
protocols and reports, 4) planning and scheduling and 5) change control

management.
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- Product Quality Review is another document that provides details of
the effectiveness of controls and processes on the quality of products and that
consistent the existing manufacturing activities of drug products. It also shows the
data on deviations to product license and customer complaints.

- Regulatory action details last five years describe additional information
about the foreign manufacturing site’s compliance history lasted five years e.g.
quality defected as serious complaints and recall reports, warning letters, suspension
and revocation of GMP certificate or product license, which caused by the overseas
manufacture and taken by their own regulatory authority.

Taken together, these results suggest that desktop inspection is an important
system and critical step to verify the GMP conformity of an overseas manufacturer
before drug dossier evaluation. The questionable and reliability of inspection results
might occur from any related parties because this inspection conducts only the
required documents. To deeply analysis of this points is highly recommended to

fulfill this questionable and improvement of inspection system.

2.4 The Pharmaceutical Inspection Co-operation Scheme (PIC/S)
2.4.1 Introduction and history

The Pharmaceutical Inspection Co-operation Scheme (PIC/S) is an organization
which a non-binding arrangement and unofficial co-operative among national
regulatory authorities in the field of GMP for human or veterinary’s drug products. At
the beginning, these were established in 1995 for any regulatory authority having a
comparative of GMP inspection system. Currently, PIC/S consists of 53 participating
authorities (PA) coming around the world including Thailand (30).
2.4.2 Objective of organization

The objectives were to harmonizing the inspection system by developing the
standards as common requirements in the field of GMP and that provide the training
program for inspectors. In addition, it was accommodated collaboration and
networking among participating authorities including the global organizations
contribute to increasing of the reliability and mutual confidence. It can be reflexed in

the organization’s mission that was “To lead the international development,
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implementation and maintenance of harmonized GMP standards and quality systems
of inspectorates in the field of medicinal products” (31). The achievement of goals
should be performed and continuously maintained the development and promoting
of the harmonization on GMP standards and guideline documents such as inspector
training program, re-assessment of the PIC/S member and networking among
regulatory agencies and international organizations.
2.4.3 How to access PIC/S member

The accession process to PIC/S member has to be assessed the regulatory
authority before accepted for membership. The assessment processes are
undertaken to examine that the drug resulatory authorities have managements and
competence necessary to adopt and maintain a GMP inspection system comparable
to another current PIC/S member. Several systems will involve and examine during
the assessment process, not limited to, GMP inspection system, quality system of
inspectorate unit, legal requirements, inspector training strategies and site visit for

evaluation of GMP inspection system (32).

. . Become PIC/S

a0
On-Site ~ Member
Assessment
ccession

Pre-accession

Figure 6 Summary of the accession to PIC/S member

As shown in the figure, the accession steps can explain in main two steps are
the pre-accession and accession process that include an on-site assessment and

become the membership process.
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1) The pre-accession step is a voluntary step for performed gap analysis
and self-evaluation. It is advantage to providing the proper option for interested
authorities that may unable to meet the accession’s requirement. Before submitting,
such authority should ensure that the introduced of the quality system following the
PIC/S guidance and PIC/S GMP guidance are fully implement within its own
inspectorate unit. The interested authority must have the inspection resources for
attending PIC/S activities particularly the annual committee meeting and related
seminar. The required documents for submission are the questionnaire and the audit
checklist following PIC/S format. Additionally, the regulation gap analysis between
the PIC/S GMP requirements and their own GMP requirements is recommended to
analyze before submission (33, 34), .

2) The accession step is an important step. The PIC/S secretariat will
provide all appropriate required documents like questionnaire and the audit checklist
that comprising regulatory requirements, GMP standards, inspection resources and
performance, enforcement powers, alert and crisis systems, analytical capability and
quality management system (20, 35). After receipt application, PIC/S will set up a
rapporteur and co-rapporteurs to leading of the accession evaluation. Next, the on-
site visit is conduction for assessment (e.g. inspection system, inspection practice and
to observe inspection practice of inspectors at local manufacture site). Lastly, the
team will be prepared on-site assessment report to PIC/S committee for evaluation
and make final decision. After accepted to membership, the secretariat will inform to
the applicant and officially publish on PIC/S website (36). Currently, PIC/S consist of
53 participating authorities coming around the world (Europe, Africa, America, Asia
and Australasia) (36).

Thai FDA became the PIC/S member from August 2016 in order of PIC/S’ 49th
participating authority (16). Begin, the application was submitted in March 2015. The
documents assessment was performed in view of its accession to PIC/S, followed by
an on-site assessment in March 2016. The assessment team comprised four
delegates from PIC/S committee (Mr Jacques Morenas from France, Mr Boon Meow
Hoe from Singapore, Ms Gaye Camm from Australia and Ms Shanti Marlina from

Indonesia). The scope of assessment covered both modern and traditional medicinal
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products. After accession processes, the assessment results report was accepted and

officially became the member by PIC/S committee meeting at Manchester, the

United Kingdom since August 2016 (15, 16).

Table 2 List of PIC/S participating authorities

No. | Participating authorities Country Accession
1 National Institute of Drugs Argentina January 2008
2 | Therapeutic Goods Administration (TGA) Australia November 1995
Austrian Agency for  Health and  Food | Austria November 1999
3 | Safety (AGES)
Federal Agency for Medicines and Health | Belgium February 1997
4 Products
5 Health Canada Canada January 1999
Taiwan Food and Drug Administration (TFDA) | Chinese January 2013
6 Taipei
Agency for Medicinal Products and Medical | Croatia January 2016
7 Devices of Croatia
8 Pharmaceutical Services (CyPHS) Cyprus July 2008
Czech January 1997
9 State Institute for Drug Control Republic
Institute for State Control of Veterinary | Czech July 2005
10 | Biologicals and Medicines (ISCVBM) Republic
11 | Danish Medicines Agency (DKMA) Denmark November 1995
12 | State Agency of Medicines (SAM) Estonia January 2007
13 | Finnish Medicines Agency (FIMEA) Finland January 1996
French National Agency for Medicines and | France February 1997
14 | Health Products Safety (ANSM)
Agency for Food, Environmental & | France January 2009
15 | Occupational Health Safety
- Federal Ministry of Health (BMG) Germany December 2000
16 | - Central Authority of the Laender for Health



https://www.ages.at/en/healthy-life-for-humans-animals-and-plants/
https://www.ages.at/en/healthy-life-for-humans-animals-and-plants/
http://www.fagg-afmps.be/en/
http://www.fagg-afmps.be/en/
http://www.hc-sc.gc.ca/index-eng.php
http://www.fda.gov.tw/TC/index.aspx
http://www.halmed.hr/en/
http://www.halmed.hr/en/
http://www.moh.gov.cy/moh/phs/phs.nsf/dmlindex_en/dmlindex_en?opendocument
http://www.sukl.cz/
http://www.uskvbl.cz/en
http://www.uskvbl.cz/en
http://www.uskvbl.cz/en
http://www.dkma.dk/
http://www.ravimiamet.ee/en
http://www.fimea.fi/web/en/frontpage
http://ansm.sante.fr/
http://ansm.sante.fr/
https://www.anses.fr/en
https://www.anses.fr/en
http://www.bmg.bund.de/
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Protection regarding Medicinal Products

and Medical Devices (ZLG)

Greek National Organization for Medicines | Greece January 2002
17 | (EOF)
Pharmacy and Poisons Board of Hong |Hong Kong | January 2016
18 | Kong (PPBHK) SAR, China
National Institute of Pharmacy and | Hungary December 1995
19 | Nutrition (NIPN)
20 | Icelandic Medicines Agency (IMA) Iceland November 1995
National Agency for Drug and Food | Indonesia July 2012
21 | Control (NADFQC)
22 | Iran Food and Drug Administration (IFDA) Iran January 2018
23 | Health Products Regulatory Authority (HPRA) | Ireland February 1996
Institute for Standardization and Control | Israel January 2009
24 | of Pharmaceuticals (ISCP)
25 | Italian Medicines Agency (AIFA) ltaly February 2000
Directorate General for Animal Health and | Italy January 2020
26 | Veterinary Medicinal Products (DGSAF)
- Ministry  of  Health, Labour  and | Japan July 2014
Welfare (MHLW)
- Pharmaceuticals and Medical Devices
27 Agency (PMDA)
28 | Ministry of Food and Drug Safety (MFDS) Korea July 2014
29 | State Agency of Medicines (ZVA) Latvia January 2004
30 | Office of Healthcare (AG) Liechtenstein | November 1995
31 | State Medicines Control Agency (SMCA) Lithuania July 2009
National Pharmaceutical Regulatory | Malaysia January 2002
32 | Agency (NPRA)
33 | Medicines Authority Malta (MAM) Malta January 2008



http://www.eof.gr/web/guest/information
http://www.ppbhk.org.hk/eng/index.html
http://www.ppbhk.org.hk/eng/index.html
http://www.ogyi.hu/
http://www.ogyi.hu/
https://www.ima.is/
http://www.pom.go.id/
http://www.pom.go.id/
http://fda.gov.ir/
http://www.hpra.ie/
http://www.health.gov.il/english/
http://www.health.gov.il/english/
http://www.agenziafarmaco.it/en
http://www.mhlw.go.jp/english/
http://www.mhlw.go.jp/english/
http://www.pmda.go.jp/english/
http://www.pmda.go.jp/english/
https://www.zva.gov.lv/?setlang=en&large=
http://www.vvkt.lt/index.php?4130082712
http://npra.moh.gov.my/
http://npra.moh.gov.my/
http://www.medicinesauthority.gov.mt/home?l=1
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Federal Commission for the Protection | Mexico January 2018
34 | Against Sanitary Risks (COFEPRIS)
35 | Health and Youth Care Inspectorate (IGJ) Netherlands | November 1995
Medicines and Medical Devices Safety | New Zealand | January 2013
36 | Authority (MEDSAFE)
37 | Norwegian Medicines Agency (NOMA) Norway November 1995
38 | Chief Pharmaceutical Inspectorate (CPI) Poland January 2006
National Authority of Medicines and Health | Portugal January 1999
39 | Products, IP (INFARMED IP)
National Agency for Medicines and Medical | Romania November 1995
40 | Devices (NAMMD
41 | Health Sciences Authority (HSA) Singapore January 2000
42 | State Institute for Drug Control (SIDC) Slovak January 1997
Agency for Medicinal Products and Medical | Slovenia January 2012

43

Devices (JAZMP)

South African Health Products Regulatory

South Africa

July 2007

44 | Authority (SAHPRA)
Spanish Agency of Medicines and Medical | Spain January 1998
45 | Devices (AEMPS)
46 | Medical Products Agency (MPA) Sweden February 1996
Swiss Agency for Therapeutic | Switzerland | February 1996
47 | Products (SWISSMEDIC)
48 | Food and Drug Administration (Thai FDA) Thailand August 2016
Turkish  Medicines and Medical Devices | Turkey January 2018
49 | Agency (TMMDA)
State Service of Ukraine on Medicines and | Ukraine January 2011
50 | Drugs Control (SMDC)
Medicines & Healthcare Products Regulatory | United June 1999

51

Agency (MHRA)

Kingdom



http://www.cofepris.gob.mx/
http://www.cofepris.gob.mx/
http://www.igj.nl/
http://www.medsafe.govt.nz/
http://www.medsafe.govt.nz/
http://www.legemiddelverket.no/templates/InterPage____16645.aspx?filterBy=CopyToGeneral
https://www.gif.gov.pl/en
http://www.anm.ro/en/home.html
http://www.anm.ro/en/home.html
http://www.hsa.gov.sg/
http://www.sukl.sk/sk
http://www.jazmp.si/
http://www.jazmp.si/
https://www.sahpra.org.za/
https://www.sahpra.org.za/
https://www.aemps.gob.es/en
https://www.aemps.gob.es/en
https://lakemedelsverket.se/english/
https://www.swissmedic.ch/index.html?lang=en
https://www.swissmedic.ch/index.html?lang=en
http://www.titck.gov.tr/
http://www.titck.gov.tr/
http://www.dls.gov.ua/
http://www.dls.gov.ua/
http://www.mhra.gov.uk/index.htm
http://www.mhra.gov.uk/index.htm
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United January 2014
52 | Veterinary Medicines Directorate (VMD) Kingdom
53 | U.S. Food and Drug Administration (US FDA) | US.A January 2011

2.4.4 PIC/S GMP requirements

GMP requirements for medicinal products have been adopted due to many
reasons such as to help the removal of technical barriers to trade in drug products,
to encourage uniformity approval decisions and to ensure the quality assurance of
manufacture still maintaining of the high standards. PIC/S guideline is categorized into
main two parts and the annexes.

Part | covers principles and requirements for the manufacturing sites of
finished products (FP) which cover nine chapters. Part Il covers the GMP standard for
active pharmaceutical ingredients (API) used as starting materials which comprise
nineteen sections. Both parts are mandatory mode for each manufacturer type (FP or
API site). Lastly, the annexes describe the information on specific areas of process
that consist of twenty related annexes. Many annexes will concurrently be adopted
by some manufacturing processes. For example, part | plus annex 1 (specific
requirements for sterile medicinal products) are applied by the sterile manufacturer.
Likewise, part | plus annex 9 (requirements for liquids, creams and ointments
products) are adopted by the non-sterile manufacturers that produced the liquids

and semi-solid dosage forms (37).
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Table 3 Conclusions of PIC/S GMP elements

Topics

Conclusions

Part I: GMP
principles for the
manufacture of
medicinal

products

Chapter 1 - Pharmaceutical quality system

Principle and pharmaceutical quality system

- Good manufacturing practice for medicinal products

Quiality control
- Product quality review

- Quality risk management

Chapter 2 — Personnel

Principle and general

- Key personnel

Training

Personnel hygiene

- Consultants

Chapter 3 - Premises and equipment
- Principle
- Premises (general, production area, storage areas, quality
control areas, ancillary areas)

- Equipment

Chapter 4 — Documentation

Principle and required GMP documentation

Generation and control of documentation

Good documentation practices

Retention of documents

Specifications

Manufacturing formula and processing instructions

Procedures and records
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Chapter 5 - Production

Principle and general
- Prevention of cross-contamination in production

Validation

Processing operations, intermediate and bulk products

Starting materials, packaging materials and finished products
operations
- Rejected, recovered and returned materials

- Product shortage due to manufacturing constraints

Chapter 6 - Quality control
- Principle and general
- Good quality control laboratory practice (documentation,
sampling, testing, on-going stability program, technical

transfer of testing methods)

Chapter 7 - Outsourced activities
- Principle and general

- The contract giver, the contract acceptor and the contract

Chapter 8 - Complaints and product recall

- Principle, personnel and organization

Procedures for handling and investigating complaints and

recall including possible quality defects

Investigation and decision-making

Root cause analysis and corrective and preventative actions

Product recalls and other potential risk-reducing actions

Chapter 9 - Self - inspection

- Principle and inspection requirements
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Part Il: GMP for
active

substances used
as starting

materials

—

Introduction

Quiality management

Personnel

Buildings and facilities

Process equipment

Documentation and records

Materials management

Production and in-process controls

W |0 N o R LN

Packaging and identification labelling of APIs and

intermediates

10.

Storage and distribution

11.

Laboratory controls

12.

Validation

13.

Change control

14.

Rejection and re-use of materials

15.

Complaints and recalls

16.

Contract manufacturers (including laboratories)

17.

Agents, brokers, traders, distributors, re-packers and re-

labellers

18.

Specific guidance for APIs manufactured by cell

culture/fermentation

19.

APlIs for use in clinical trials

The related

annexes

Annex 1: Manufacture of sterile medicinal products

Annex 2: Manufacture of biological medicinal substances and

products for human use

Annex 3: Manufacture of radiopharmaceuticals

Annex 4: Manufacture of veterinary medicinal products other

than immunological

Annex 5: Manufacture of immunological veterinary medical

products
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Annex 6: Manufacture of medicinal gases

Annex 7: Manufacture of herbal medicinal products

Annex 8: Sampling of starting and packaging materials

Annex 9: Manufacture of liquids, creams and ointments

Annex 10: Manufacture of pressurized metered dose aerosol

preparations for inhalation

Annex 11: Computerized systems

Annex 12: Use of ionizing radiation in the manufacture of

medicinal products

Annex 13: Manufacture of investigational medicinal products

Annex 14: Manufacture of medicinal products derived from

human blood or plasma

Annex 15: Qualification and validation

Annex 16: Qualified person and batch release

Annex 17: Real time release testing and parametric release

Annex 18: GMP guide for active pharmaceutical ingredients

Annex 19: Reference and retention samples

Annex 20: Quality risk management

Overall, PIC/S GMP requirement is an internationally recognized standard
that applied by worldwide drug regulatory authorities. For Thailand, PIC/S GMP is the
national legislation and enforcement to all of local manufacturers. Therefore,
overseas pharmaceutical manufacturers that intend to supply the products in

Thailand should comply to this requirement as well.
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2.5 Quality risk management (QRM) of ICH Q9 guideline
2.5.1 Introduction and principle

The QRM guideline (Q9 section) is established by the ICH organization that
comprising three regulatory authorities (EU., Japan and USA. and their industry
association since 2005 (38). The QRM established based on two principles; 1) the
evaluation process of the potential risk should consider on scientific base and
ultimately relate to consumers protection and 2) the level of risk should
appropriately define from the level of effort and formality.

Table 4 Summary of the QRM elements

Structure and details of the QRM Q9 guideline

Introduction

Scope

Principles of quality risk management

General quality risk | Responsibilities

management process Initiating a quality risk management process

Risk assessment

Risk control

Risk communication

Risk review

Risk management methodology

Integration of quality risk management into industry and regulatory operations

Definitions

References

Annex I: risk management | Basic risk management facilitation methods

methods and tools Failure mode effects analysis (FMEA)

Failure mode, effects and criticality analysis (FMECA)

Fault tree analysis (FTA)

Hazard analysis and critical control points (HACCP)

Hazard operability analysis (HAZOP)

Preliminary hazard analysis (PHA)
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Risk ranking and filtering

Supporting statistical tools

Annex II: potential | Quality risk management as part of integrated

applications for quality risk | quality management

management Quality risk management as part of regulatory

operations

Quality risk management as part of development

Quality risk management for facilities, equipment

and utilities

Quality risk management as part of materials

management

Quality risk management as part of production

Quality risk management as part of laboratory

control and stability studies

Quality risk management as part of packaging and

labelling

QRM Q9 elements are cover the principles, general process, methodology
and tools for applications. This guidance provides principles of risk that focus on the
possibility of occurrence of harm and the severity of that harm to
products/processes. The methodology and tools for implementation are define and
that can adapt to many pharmaceutical quality aspects (7) such as research and
development process, manufacturing activities, distribution, GMP inspections and
drug dossier evaluation processes. The implementation focus on safety, quality and
efficacy of medicinal products and the stakeholders as manufacturers are considered
to protect of the patient by reducing the risk. The effectiveness of QRM can further
ensure the quality standard of products by control potential risks and any quality
problem during manufacturing processes. Besides, QRM very use full to make the
decision when the quality problem is occurred in term of the manufacture and drug

regulatory authority’s perspective.
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2.5.2 General process of QRM

QRM is a systematic process which covers the activities of assessment,
control, review and communication of risks that related to quality of product
throughout product life cycle. Responsibilities persons comprising the interdisciplinary
people that consist of specialists from the reasonable areas and a variety of
functions of their organization. Before start QRM process, the data might cover the
defined problem, background information analysis, study team resources and
timeframe of operation. QRM activities comprised of three steps; risk assessment, risk

control and risk review (7).

Initiate
Quality Risk Management Process

Risk Assessment
¥

‘ Risk Identification ‘

v

< - > ‘ Risk Analysis ‘ «

v

‘ Risk Evaluation ‘

unacceptable

Risk Control

¥
‘ Risk Reduction ‘
[ - >} ¢

Risk Communication
sjoo) Juawabeuely ysiy

‘ Risk Acceptance ‘ <

A
Output / Result of the
Quality Risk Management Process

Risk Review

h 4

[€- - ‘ Review Events I

Figure 7 Overview of a standard quality risk management process (7)

1) Risk assessment, it is the first step that comprises of three processes; risk
identification of hazards, risk analysis and risk evaluation correlated with those
hazards. The appropriate of problem representation or proper risk question is
recommended for beginning lead to well-organized and easily selected of QRM tools.

The common questions can be used for defined the risk, for examples, “what might
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go wrong?”, “what is the likelihood (probability) it will go wrong?” or “what are the
consequences (severity)?” (7).

Firstly, risk identification uses to find possible harm to the quality of the
medicinal products or lead to the questionable problem. Identified risks may be
coming from the background data analysis like historical data, theoretical analysis,
informed opinions and stakeholder’s interest. Secondly, risk analysis is performed to
analyzes identified risks and can concurrently use QRM tools for analysis, for
example, FMEA tool that considers the three factors of the probability, severity and
detectability of each risk. Lastly, risk evaluationis performed to evaluate the
identified risk. Likewise, the quality tools can be used e.g. the risk priority number
(PRN) which use to define risk level by calculate the three factors from FMEA. Both of
the qualitative description or quantitative estimate of risk is output of risk assessment
performance.

2) Risk control, the objective of this step is to minimize the risk shift to an
acceptable level. Thus, risk reduction approach should suggest for implementation.
Several principles may use for consideration of the optimal level of risk control e.g.
1) benefit-cost analysis, 2) reduce or eliminate risks, 3) the suitable balance among
risks, benefits and resources or 4) considering and controlling the new risk that might
occur from the initial risk mitigation actions.

Risk control activity comprise of risk reduction and risk acceptable. Risk
reduction emphasizes on processes for mitigating action or avoidance the exceeded
from an acceptable level of the risk. Risk reduction actions are taken to reduce three
factors of the risk (occurrence, severity and detectability). Next, risk acceptable is a
decision process to accept the risks. the acceptable level shall depend on several
parameters and should be determined on a case-by-case by the QRM team. The
residual risk after risk reduction implementation will consider making a decision to

accept the risk.
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3) Risk review, after assessed and reduced the risk, the quality management
process to monitor or review the risk events should be continuously implemented to
take into account new information and experience. The frequency of the review
activity should consider the risk level and maybe determine by the QRM team. The
re-assessment of risk acceptance decisions maybe includes the risk review as well.

In addition, risk communication is involved all of step. It is a process for
sharing information about risk between the QRM team and other relative
functions/departments. The result from each QRM activities (e.g. identified risk, risk
level, risk reduction) should be suitably communicated and documented to relevant
persons. Besides, many tools are recommended to use concurrent with the QRM
processes. For example, general techniques are usually used to managing data and
serving to make a decision such as flowcharts, process mapping, check sheets or
cause and effect diagrams (as known in term of the Ishikawa diagram or fishbone
diagram). In addition, FMEA tool is widely used in field of pharmaceutical quality (39).
This tool use to evaluate the identified risk by consider in three factors (occurrence,
severity and detectability). Once the identified risk and that related failure modes are
established by the QRM team, risk mitigation action can be used to reduce,
eliminate, monitor or control those potential failures. This tool is suitable for
complex process/system that can break down the analysis of the complexation
system into controllable and easily steps e.g. manufacturing process of biological
manufacturer or GMP inspection system of the national regulatory authority.

2.5.3 Implementation of QRM in the pharmaceutical industry and regulator

The implementation of QRM concept are dynamic and might variously apply
throughout many phases of medicinal products life cycle as follows.
2.5.3.1 Pharmaceutical development

The research and development phase can be applied for operation such as
new drug development that used the principle of quality by design (QbD) paradigm.
Risk assessment may be applied to the screening study steps of the quality target
product profile (QTPP) and critical quality attributes (CQA) for identifying the
potential risk. Formulation stage such as finding starting and packaging material,

formulation and process development can be used for assessing and controlling the



35

potential risk to cause failure. In addition, scale-up process might facilitate and ease
by the applied of QRM principles (40).

An example, FMEA tool was used to identify the potential risk of the
formulation and process parameters identification of lyophilization. Several aspects
may be harmed and impacted to quality of lyophilized products which can be
analyzed by the assumption of three factors (occurrence, severity and detectability)
and risk priority number (RPN). Results of the potential risks from lyophilization were
the suspension preparation, freeze-drying process and formulation process. The
highest RPN value was the formulation process (RPN = 75 value) due to source of API
used might be affected to the dissolution time by the variety of the particle size and
crystallinity. Risk reduction was proposed to mitigation the risk e.g. the design of
experiments (DoE) for product understanding and design space development study
(41).
2.5.3.2 Pharmaceutical manufacturing activity

Refer to PIC/S GMP guideline, the QRM principle is specifically described in
chapter | and annex 20 (37) to apply in each manufacturing activities e.g. receiving of
starting and packaging material, production process, quality control, quality
assurance, supporting systems and finished products management system. An
example of research, it can be applied QRM for identified and analyzed the potential
risk in manufacturing process that affect to the quality of drug products e.g.
continuous manufacturing process of powder-to-tablet manufacturing, continuous
direct compression step by three feeders (API, excipient, and lubricant) (42). In
addition, process validation can be applied to operation by the QRM concept as
well. This activity was no longer a one-time operation but covered all of the related
quality activities throughout the product life cycle that, not limited to, the research
and development step, scale-up activity and the commercial process. Therefore,
potential risks can be mitigated and controlled to an acceptable level by QRM, lead
to meet the product specification and quality attribute of commercial products (43,

44).
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2.5.3.3 Pharmaceutical distribution

Distribution system is important phase of the pharmaceutical product life
cycle because that might affect quality of products in particular of the environment
control e.g. temperature and humidity. Consequently, distributer should maintain a
principle and processes of QRM concerning their distribution activities. Many quality
processes as a change control system, deviation management, corrective action and
preventive action or outsourced activities agreement should apply this guidance for
the appropriate management (45). The QRM guideline can be useful to identify the
harm with potential risk and mitigation action of distribution system contributes the
improvement of system e.g. avoided quality defected of products (complaint, recalls)
and regulatory actions.

For example, risk assessment and FMEA tool was applied to assess the risk of
logistics and distribution of pharmaceutical products. The background information
analysis and questionnaire tool were prepared for information. Calculation of three
factors (occurrence, severity and detectability) and risk priority number were used to
evaluate potential risk. Results, five risks were identified and the highest PRN value
was degradation of a product caused by the exposure of high temperature. The risk
reduction activities has proposed for implementation such as ensuring environmental
control and storage conditions in the transportation agreements, a show of
transportation instructions on product containers, automatic data loggers
(temperature measurement) and set up the notification and alert system for
temperature excursions (46).
2.5.3.4 Regulatory GMP inspection system

Apart from pharmaceutical industry implementation, QRM can be applied by
the drug regulatory authority. Many regulatory activities are implementing the
principle in routine work especially the GMP inspection system that is example
below.

- GMP inspection process, is a complex process and relates to many
parties/persons. QRM principle can be very useful to facilitate the GMP inspection
and that widely implement by drug regulatory authorities due to many requirements

of GMP guideline (e.g. WHO and PIC/S guideline) that difficult to fully apply within the
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limited time of inspection period (47). Most regulators agreed that a good risk
assessment system should let regulatory authorities have a better targeted
prevention and not just compulsion measures throughout the inspection period (48).
It can be applied by GMP inspector to prepare information for inspection. The critical
processes and quality problem are identified by QRM principle to prioritize inspection
and to emphasize inspection areas. In addition, many documents can be applied the
QRM concept for identify the potential risk e.g. change control records that indicate
the significant change, product quality review, non-conformance report, out of
specification report that demonstrates quality problem.

- Frequency of inspection, it can apply the risk assessment principle to
define the inspection frequency. Many factors are involved to consider base on this
principle; (i) complexity of the site, (i) criticality of the medicinal products produced,
and (iii) GMP compliance status. Those factors will consider to define the frequency
for inspection (e.g. every 1 - 3 years). The frequency can adjust to add or reduce

inspection times base on risk assessment evaluation (21).
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CHAPTER IlI

METHODOLOGY

This chapter described the methodology to study risk assessment of GMP
inspection of overseas pharmaceutical manufacturers based on desktop inspection
system as required in Thailand by applying data analysis and brainstorming methods.
This work utilized the quality risk management of ICH guideline Q9 with risk
management methods and tools to evaluate the GMP desktop inspection system in
the scope of overseas pharmaceutical manufacturers by carrying out in five steps; 1)
pre-assessment, 2) risk identification, 3) risk analysis, 4) risk evaluation and 5) risk

reduction as described in Figure 8.

Step 1: Pre- ?Jgﬁtﬁi;ﬁ(‘)‘n Step 3: Risk Step 4: Risk Step 5: Risk
assessment _ _ analysis evaluation reduction
* Risk assessmentteam :\Ip?veg::_latlon galp zlmaly5|s + FMEA tool + Risk priority number * Risk mitigation approach
+ Data analysis or low ana yE_”S + Implementation

* Interview GMP inspector

Figure 8 The overview of study design
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3.1 Step 1: Pre-assessment
3.1.1 Set up risk assessment team

The risk assessment team consisted of five interdisciplinary persons that work
in the GMP inspection unit, drug product registration system and the Post-marketing
Control Division under Bureau of Drug Control of the Thai FDA and have at least
three years of qualified experience as the following;

1) Delegate from GMP inspection of overseas pharmaceutical manufacturers
sub-committee under drug committee of drug act B.E. 2510, who has comprehensive
scientific knowledge in the field of GMP inspection and work in a role of consultancy
for GMP regulation of overseas pharmaceutical manufacturers.

2) Delegate from drug quality defect working group, who has responsibilities
to consider the quality defect of imported products such as product complaints,
product recalls.

3) Lead GMP inspector who has responsibilities to lead the GMP inspection
team, conduct on-site and desktop inspection, verify inspection result and give an
advice to junior inspector.

4) Reviewer from the drug registration unit who has responsibilities to review
and evaluate drug dossiers (ACTD).

5) Delegate from manufacturers licensing unit who has responsibilities to
consider a license issue of import licensees.

Brainstorming with team based discussion were mainly used for all
assessments in the following parts (39, 49). Decision maker of the team was the
author that made appropriate and timely quality risk management decisions.

3.1.2 Data analysis

Data analysis was performed by collecting the statistical data of the GMP
desktop inspection situation and drug quality defect (complaints and recalls of
imported product) in Thailand over the last three years in January 2016 — December
2018 as supportive data for risk analysis and evaluation. The information resources

were from Thai FDA database.
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3.1.2.1 GMP desktop inspection situation: The study analyzed the trend of
overseas pharmaceutical manufacturers approval by focusing on in the three main
topics of;

1) Number of manufacturers in GMP desktop inspection system

2) Number of manufacturers categorized by type of manufacturer
(membership of PIC/S or non-PIC/S member)

3) Number of manufacturers categorized by dosage forms (non-sterile,
sterile and biological manufacturers)
3.1.2.2 Product quality defect: The study analyzed the statistical data of complaints
and recalls of the imported products in five topics of;

1) Number of complaints and recalls

2) Number of complaints and recalls categorize by type of manufacturer
(membership of PIC/S or non-PIC/S member)

3) Number of complaints and recalls categorize by dosage forms (non-
sterile, sterile and biological manufacturers)

4) Number of complaints and recalls categorize by causes of defect

5) Number of recalls categorize by type of recalls (voluntary and
mandatory recalls)
3.2 Step 2: Risk identification

Risk identification was conducted and analyzed based on regulation gap and
routine workflow that directly related to the quality and reliability of desktop
inspection results.
3.2.1 Risk identification by regulation gap analysis
The regulation gap analysis was performed by comparing the Thai regulations

against five globally-selected countries/ organizations under four criterias; 1) the
national regulatory authority/ international organizations, 2) implemented the
desktop inspection system, 3) regulation/guideline available on the official website
and 4) various sources of guidelines representing region and global inspection
systems (50). Five selected countries/organizations were 1) Health Sciences Authority
(HSA) of Singapore (51), 2) National Pharmaceutical Regulatory Agency (NPRA) of
Malaysia (52), 3) Therapeutic Goods Administration (TGA) of Australia (53), 4) World
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Health Organization (WHO) (5) and 5) The Pharmaceutical Inspection Co-operation
Scheme (PIC/S) (54). Sources of information was searched from the official website as
at the date of search. The scope of regulation gap analysis was focused on three
main aspects; 1) objective, principles and scope, 2) implementation and supervision
and 3) regulatory contents (50). The regulation gaps and weakness of desktop
inspection systems were identified and reported.
3.2.2 Risk identification by workflow analysis

The scope was to analyze the whole process of the current desktop
inspection system used routinely, starting from document submission, evaluation and
approval. In addition, many persons, relating with the workflow such as, licensees,
Thai FDA officer, GMP inspector and the director were analyzed. Documents used in
the workflow such as desktop inspection standard operating procedure (SOP), and
manual of document preparation for licensee were used for analysis.
3.2.3 Risk identification by national and international GMP inspectors

The results of potential risk from regulation gap and workflow analysis were
used for this section. Interview of ten GMP inspectors with the criteria of working in
the GMP inspectorate unit of Thai FDA and having at least three years of GMP
inspection experience were used. Researcher encouraged inspectors to talk and
share opinions regarding the potential risk, additional risks, along with suggesting a risk
reduction approach by asking the question and one to one interview. Next, those
potential risks and risk mitigation approaches were asked at least three
representatives of the selected countries/organizations in section 3.2.1. The official
electronic letter was sent via electronic mail (e-mail). List of questions used for
interview was validated by the risk assessment team as follows;

- Do you agree with the potential risk? Why?

- What are the comments or suggestions about the potential risk?

- What is the weakness of the desktop inspection system implemented in

Thailand?
- What is the additional risk that you concern? Why?
- What is the potential failure mode and their consequences of the

suggested risk?
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- What are the propose risk reduction strategies of each risk?

After national and international GMP inspector interview, researcher and risk
assessment team were brainstormed and discussed to summarize the identified risks
which were used in the followings steps; risk analysis and evaluation.

3.3 Step 3: Risk analysis
3.3.1 FMEA tool

Risk analysis was conducted by using the FMEA tool, considering three main
factors of occurrence (O), severity (S) and detectability (D) as defined below and
classified quantitatively or qualitatively in Table 5, Table 6 and Table 7, respectively.

- O is the probability of the hazard failure

- S is the measure of the possible consequences of a hazard

- D is the ability to discover or determine the existence, presence, or fact of a
hazard

The ranking scores were vertically determined in the rating scale of 1-5 by the
risk assessment team and were assessed in the order of O among all identified risks
for the first, S for the second and then D for the last to obtain the most appropriate
values for each risk. In addition, the O value was considered under the results of
data analysis (pre-assessment step in section 3.1.2). The S and D values were judged
in the perspective of potential failure mode and consequence based on the
interdisciplinary team’s experiences which have different background and work
covering a wide range of drug quality responsibilities. In contrast to O and S values,
the D value was assessed reversely which means the higher detectability, the lesser
is considered as risk rankings (39, 55), . In this method, risk assessment team ranked

the number that was considered to reflect the frequency of each risk.
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Table 5 Occurrence (O) ranking of failure modes for FMEA (39, 55)

Rank | Criteria

1 Nearly impossible or failure highly unlikely e.g. 1 in 150,000

2 Low/relatively low or few failures likely e.g. 1 in 15,000

3 Medium number of failures likely or moderately high e.g. 1 in 400
a4 High number of failures like or repeated failures e.g. 1 in 20

5 Very high or extremely high or failure almost certain e.g. 1in 3

Table 6 Severity (S) ranking of failure modes for FMEA (39, 55)

Rank | Criteria

1 Very low effect on product or system performance

2 Small effect on product performance or minor negative impact on the product

3 Product performance is degraded. Comfort or convince functions may not
operate.  Possible product complaint, product batch  rejection,
rework/reprocessing.

a4 Product is inoperable with loss of primary function. The system is inoperable.
Possible multiple product complaint.

5 Failure is hazardous, and occurs without warning. Non-compliance with statutory

regulations. Product recall required.

Table 7 Detection (D) ranking of failure modes for FMEA (39, 55)

Rank | Criteria

1 Controls or design of control have a very high probability to detect potential
cause of failure or subsequent failure mode.

2 Has moderately high effectiveness the design control for detect a potential cause
of failure or subsequent failure mode.

3 Has moderately low effectiveness the design control for detect a potential cause
of failure or subsequent failure mode

4 Has lowest effectiveness or remote chance the design control for detect a

potential cause of failure or subsequent failure mode.
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5 Design control will almost certainly does not detect the existence of a potential

cause of failure or subsequent failure mode or there is no system control.

3.4 Step 4: Risk evaluation
3.4.1 Risk priority number
Risk assessment team evaluated the identified risks, quantified as risk priority

number (RPN) which was calculated by multiplication of occurrence, severity and

detectability values (equation 1).

RPN = Severity x Occurrence x Detection (O x S x D) (equation 1)

The RPN was used to categorize risk level for setting measures in risk
reduction step. Risk level was grouped using the quality risk matrix of Nirmal Kumar

and Ajeya Jha (46) (Fig 9): low risk (0-20 RPN score), medium risk (21-60 RPN score)
and high risk (61-125 RPN score).

Medium risk z(

Low risk zone

Detectability

0 5 10 15 20 25

Occurrence X Severity

Figure 9 The quality risk matrix
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3.5 Step 5: Risk reduction

Risk reduction strategy was examined by author and the risk assessment team
by brainstorming based on interdisciplinary team experience and the interview results
from national and international GMP inspectors. Risk mitigating approaches were
proposed for all of the identified risks. To verify the feasibility of this risk assessment
study, selected solutions of the highest RPN value were implemented in routine
work before re-assessment. The new practices implementation period was
approximately four weeks. Re-assessment was considered using FMEA tool as in
section 3.3.1 by risk assessment team. New PRN values were defined by rating O, S, D

values and scoring as RPN (equation 1).
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CHAPTER IV
RESULTS AND DISCUSSION

The results and discussion were described based on the principles of quality
risk management Q9 to assess the risk of desktop inspection system and separated
into four part: (4.1) pre-assessment (4.2) risk identification (4.3) risk analysis and risk
evaluation (4.4) risk reduction.

4.1 Pre-assessment
4.1.1 Set up the risk assessment team

The risk assessment team consisted of five interdisciplinary people (7) working
in the division of GMP inspection and drug product registration system from Thai FDA
and having at least three years of qualified experience, namely; (i) the delegate from
GMP inspection of overseas pharmaceutical manufacturers sub-committee under
drug committee of drug act B.E. 2510, having ten years’ experience (i) the delegate
from drug quality defect working group, having seven years’ experience (iii) lead GMP
inspector, having eight years’ experience (iv) reviewer from the drug registration unit,
having four years’ experience and (v) the delegate from manufacturers licensing unit,
having five years’ experience. Brainstorming with team-based discussion were mainly
used for all assessments in the following parts; identifying risks with failure mode
consequences/effects, ranking the risk priority number value and re-assessing the risk
level after implementation of risk reduction approaches (39, 49).

4.1.2 GMP desktop inspection situation

GMP desktop inspection perform by GMP inspectorate unit of Bureau of Drug
Control, Thai FDA. Therefore, all the information resource of this study was
collected from Thai FDA desktop inspection database. The data collection was
conducted between January 2016 — December 2018, consecutively, to analyze the
inspection situation trends. The reason of the chosen time period is to match with
the current regulation which was implemented in 2017 and used for regulation gap
analysis in risk identification section (the following section). Data collection of GMP
desktop inspection of overseas pharmaceutical manufacturers is a good

representative of the past and present situations which can be useful for performing
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risk analysis and risk evaluation steps in the aspect of ranking the occurrence and
severity score rationally. The results were reported in terms of number of overseas
manufacturers under GMP desktop inspection during 2016-2018, number of overseas
manufacturers categorized by type of manufacturer and by dosage form.

4.1.2.1 Overview of GMP desktop inspection
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Figure 10 Number of overseas manufacturers under GMP desktop inspection during

2016-2018

Licensees have submitted application continuously to the Thai FDA for
inspection as shown in Figure 10 from the increasing number of overseas
pharmaceutical manufacturers. It was clear that the number of manufacturers
increases significantly from 2016 to 2018, more than three-folded from 2016,
suggesting that the number can be continuously increasing due to an economic
growth, thus the strict and effective regulation enforcement for all imported
pharmaceutical products will be required. In addition, there was a Thai FDA
notification in 2017 announcing that the licensees who had imported product
approved prior to the regulation enforcement in 2012 must submit the inspection
application to Thai FDA within 2020 (2). A large number of overseas pharmaceutical
manufactures may be increasing considerably by 2020, therefore, desktop inspection
system should be verified to ensure the high quality of inspection of GMP
compliance status of overseas manufactures including production process and

product quality assurance. The assessment system should be proved to be reliable,
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efficient and be able to screen only the qualified manufactures that meet standards
for drug registration and importing pharmaceutical products into Thailand.
4.1.2.2 GMP desktop inspection situation categorized by type of manufacturer

It is widely accepted that the PIC/S GMP guideline of PIC/S organization is
highly international standard and extensive implementation. Many GMP inspectorate
units of drug regulatory authority in the world became a PIC/S member and
implemented PIC/S GMP guideline in their own countries including Thailand whereas
some were not. Type of overseas manufacturer could imply different levels of
quality or reliability of GMP compliance, in other words, non-certified manufacturers
may require more close monitoring and detailed inspection than the PIC/S-certified
ones as inspected and approved by PIC/S participating authorities before. Here, the
manufacturers were categorized into three types:

1) The overseas manufacturers located on a site within jurisdiction of a PIC/S
participating authority e.g. those located in EU countries, UK or USA.

2) The overseas manufacturers located outside jurisdiction of a PIC/S
authority but certified by PIC/S authority (certified by PIC/S) e.g. those located in
India or China and inspected by PIC/S member. This type in Table 8 was categorized
in PIC/S manufacturer when analyzed in Table 10.

3) The overseas manufacturers located outside jurisdiction of a PIC/S
authority and not certified by PIC/S authority (non-PIC/S) e.g. those located in India or
China and never inspected by PIC/S member.

Results of the number of overseas manufacturers categorized by type of

manufacturer are provided in Table 8.



Table 8 Number of overseas manufacturers under GMP desktop inspection

categorized by type of manufacturer
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2016 2017 2018
Manufacturer type Number | % Number | % Number | %
(sites) (sites) (sites)

PIC/S manufacturer 93 70.5 | 136 78.2 | 352 69.2
Certified by PIC/S
manufacturer 32 242 |31 17.8 | 149 29.3
Non-PIC/S manufacturer 7 53 7 4.0 8 1.6
Total 132 100.0 | 174 100.0 | 509 100.0

According to the three vyears situation (Table 8), the majority of

manufacturers (up to 95%) was PIC/S and certified by PIC/S and approximately 70%

was PIC/S manufacturers.  On the other hand, the number of non-PIC/S
manufacturers was in a very small proportion and decreased steadily over the period
of study. The number of PIC/S and certified by PIC/S manufacturer can imply a good
quality of inspection system which is the same as standard used in local
manufacturer. Such manufacturers will be enforced the PIC/S guidelines throughout
the product life cycle that equivalent to domestic manufacturers. It suggests that the
imported products from PIC/S and certified by PIC/S manufacturers potentially have
proper quality and standardization. It is of note that, still, there have been a few of
non-PIC/S manufacturer appeared in the inspection system. Implementing desktop
inspection with this type of manufacturer should be taken into consideration due to
the fact that these manufacturers may have deviated GMP standards based on their
own quality system criteria and internal inspectors which were from different levels
of authorized inspectorate units such as prefecture-level, provincial/state-level or

central national authorized.
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4.1.2.3 GMP desktop inspection situation categorized by dosage forms

Manufacturing sites can be categorized by the dosage forms produced,
namely, non-sterile, sterile and biological products (Table 9). Production of these
dosage forms have different critical points, for example; specific production process
of vaccine, in-process control step of tableting process, clean room classification and
environmental monitoring of sterile filling area, leading to different strictly regulating.
In addition, sterile product and biological product are different in term of source of
origin: sterile product is from chemical compound whereas biological product is from
biological substance.

Table 9 Number of overseas manufacturers categorized by dosage forms

Manufacturer type 2016 2017 2018
Number | % Number | % Number | %
(sites) (sites) (sites)
Non-sterile manufacturer | 80 60.6 | 97 56.1 | 280 55.0
Sterile manufacturer 31 235 |52 30.1 | 140 27.5
Biological manufacturer | 21 159 |24 139 |89 17.5
Total A 100.0 | 173 100.0 | 509 100.0

The same trend were found in 2016-2018. It is apparent that the number of
non-sterile manufacturer had more than half proportion, and was three-fold of the
biological manufacturers. This might be because non-sterile products are very
common among treatments and have no complexation production process, thus no
complicated regulation of manufacturing. In the meantime, sterile and biological
manufacturers are minority in the inspection system but they have a complexity of
manufacturing processes and are difficult to control the quality of product such as
filter integrity validation in filling process of aseptic preparation of sterile product
needs additional GMP requirement. More importantly, microbial contamination may
cause by the noncompliance GMP manufacturer which then can be fatal as most
products of the last two groups are delivered directly into the blood circulation.

Therefore, the desktop inspection system shall ensure that the required documents
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can cover a wide range of activities running for the production of these three
different dosage forms.
4.1.3 Quality defect of import product analysis

The product quality defect can be directly reflected by the number of
product complaints and product recalls that are monitored by the Bureau of Drug
Control, Thai FDA. The analysis of complaints and recalls can be useful for
supporting the risk analysis and risk evaluation steps in the aspect of ranking the
occurrence and severity score rationally. The complaint is an important indicator that
represents the quality defect of pharmaceutical products.

Regarding quality defect management of the Thai FDA, there are many
pathways to receive complaints, for example, from consumers and healthcare unit
(like the hospital, drug store, private clinic) including other departments under
ministry of public health (such as Department of Medical Sciences, Department of
Disease Control and provincial health office). Many serious complaints, reported as
harmful and life-threatening to human or veterinary, may lead to recalling the
product from the market. Consequently, recall is another important indicator of drug
quality problem. The categorization of rapid alert and recall system in Thailand
classifies to two class: voluntary recalls by licensee and mandatory recalls by the
Thai FDA. The recall process of both import and local drug products is similar;
however, only mandatory recalls is advertised on website (56). In addition, all of the
complaint or recall reports have to be investigated in terms of causes, corrections,
corrective actions and preventive actions by manufacturers and licensees.

The results of complaints and recalls analysis were presented in the topic of

the number of reports, dosage forms, classification and cause.
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4.1.3.1 Overview of complaints and recalls situations

Overview of compliant report Overview of recall report
56.7
600 554 514 100.0 89.9
48.6 47.6
50.0 433 80.0
40.0
600 2833 467 2016
L 300 S 4445
400 =2017
200 2018
100 20.0 10.1
0.0 0.0
Import product  Local product Import product Local product

Figure 11 Overview of number of complaint report and recalls report

Figure 11 showed the overview of complaint and recall situations in 2016-
2018 as the percentage, calculated by the total number of the imported and local
products each year. Local product was compared with import product that produced
by overseas manufacturer. The number of complaints and recalls can reflect the
quality system of pharmaceutical manufacturers including the regulatory inspection
system. Interestingly, in 2016-2017, imported products were reported to have more
recalls than local product which was inspected by on-site inspection (55.6% (in 2016)
and 53.3% (in 2017) of the total recalls from imported products), reflecting that
higher defects of product quality in imported products. The limitation of data
collection here is the total number of both products inspected cannot be clearly
identified, therefore, the quality and reliability of both inspection system cannot be
confirmed. Nevertheless, the highest percentage of 89.9% of total reports (equal to
80 recall reports of local products) were found in 2018 because Thai FDA
commanded a withdrawal all marketing authorization of the generic drug name
“Serratiopeptidase” from the market due to lack of scientific information for
treatment as mandatory recalls as 57 of 80 recall reports (64.04% of total reports), so
the data collection in this year was not a good representative for the general

situation of the country.
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4.1.3.2 Categorization of complaints and recalls by type of manufacturer

Table 10 Number of complaint and recall reports categorized by type of

manufacturer
Number of complaints | Number of recalls (case)
Manufacturer (cases)
type 2016 2017 2018 2016 2017 2018
PIC/S certified | 11 12 8 5 3 5
manufacturer (50.0%) | (66.7%) | (61.5%) | (33.3%) | (37.5%) | (55.6%)
Non-PIC/S certified | 11 6 5 10 5 4
manufacturer (50.0%) | (33.3%) |(38.5%) | (67.7%) |(62.5%) | (44.4%)
Total 22 18 13 15 8 9
(100%) | (100%) | (100%) | (100%) | (100%) | (100%)

Table 10 compared the number of complaints and recalls of import products
under PIC/S and non-PIC/S certified manufacturers. A surprising correlation was
found, the number of complaints from PIC/S certified manufacturers was much
higher than that of non-PIC/S manufacturers in 2017-2018, this could be because the
majority (>90%) of the overseas sites inspected was PIC/S certified manufacturers as
shown in section 4.1.2.2. This also suggested that althougsh manufacturers are
inspected by PIC/S member that follows international standard as PIC/S GMP,
complaints could still occur.

On the other hand, recalls reflect worse quality system than complaints. The
majority of recalls was found from non-PIC/S manufacturers except in 2018. This
highlishted that the desktop inspection of each type of overseas manufacturers
should be highly taken into account especially non-PIC/S manufacturers type.
However, until now, the ratio of inspected non-PIC/s manufacturers has been very
low (Table 8: 2016: 5.3%, 2017: 4.0%, 2018: 1.6%). Therefore, careful inspection along
with specific control system to this type of manufacturers should be taken action

continuously.



4.1.3.3 Categorization of complaints and recalls by dosage forms

Table 11 Number of complaint and recall reports categorized by dosage form
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Product Number of complaints (cases) Number of recalls (cases)
type 2016 2017 2018 2016 2017 2018
Non-sterile | 8 6 6 2 2 4
(36.4%) (33.3%) (46.2%) | (13.3%) | (25.0%) | (44.4%)
Sterile 9 8 al 3 4 4
(40.9%) (44.4%) (30.8%) | (20.0%) | (50.0%) | (44.4%)
Biological 5 a4 3 10 2 1
(22.7%) (22.2%) (23.1%) | (66.7%) | (25.0%) | (11.1%)
Total 22 18 13 15 8 9
(100%) (100%) (100%) (100%) (100%) (100%)

To understand the complaints and recalls clearly, data was analyzed by
categorizing to three groups of dosage form (non-sterile, sterile and biological
product) because each form has characteristic production lines, product
characteristic and different critical points for site inspection. It can be seen that the
number of complaints and recalls in each dosage form was relatively low, not more
than 10 cases were found in each year. However, there are some limitations of this
data collection, at present, it is not likely to know the total number of drug products
that were approved and available on market for each product type in each year.
Therefore, the reported cases were presented as the number of cases and were
calculated as the percentage from the total cases of the three product types. The
highest percentage of complaints was sterile products found in 2016 and 2017
(40.9% and 44.4% respectively) and non-sterile products (46.2%) as in 2018, however,
the proportion of biological remains stable for three years. Besides, there were no

clear trends of the number of recall reports, all product types could have been
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recalled suggesting that the more complicated production processes used in sterile
and biological products are possible to cause product recalls as the less complicated
production processes ones as in non-sterile products. Surprisingly, there were 10
recall reports (or 66.7% of total reports) found from biological products in 2016, this
is because the licensee has taken voluntary recalls of the 6 cases (out of 10) without
quality defect problem for the trivalent OPV (t-OPV) vaccine, following the
recommendation from WHO.

Overall, recalls number is less than complaint number in each product types,
implying that serious cases of recalls have occurred less frequently and criteria of
desktop inspection should be generalized to cover all product types. Although the
higher percent of complaints and recalls in 2018 were non-sterile products, most
defect problems of this dosage form have low harmful risk when compared to sterile
products. Thus, it would be important to investigate causes of defect which are
discussed in the following section.
4.1.3.4 Categorization of complaints and recalls by causes of defect

There are many causes of product complaints and recalls which have a direct
or indirect impact to quality of product. All of the complaints and recalls analyze the
root causes of problem, correction, corrective action and preventive action by
overseas manufacturer. The reasons of product complaints and recalls were
investigated and categorized to five main concerns including manufacturing process-
related, transportation or distribution-related, storage procedure-related, source of
APl and other causes (e.g. incorrect use by patient or healthcare providers which are
not related to GMP). However, there are some limitations of this data collection
which are similar to the previous section (4.1.3.3). The number of causes of
complaints and recalls was presented as number cases and percentage (Table 12).
The results in this section can be useful to identify the weakness of product life
cycle, to support risk analysis step and to structure general principles of documents

review.
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Table 12 Number of complaint and recall report categorized by causes of defect

Number of complaints (cases) | Number of recalls (cases)

Causes 2016 2017 2018 2016 2017 2018
Manufacturing 12 8 7 5 3 6
process (54.5%) | (44.4%) | (53.8%) |(33.3%) | (37.5%) | (66.7%)
Transportation 2 1 3 0 2 0
(9.1%) (5.6%) (23.1%) | (0.0%) | (25.0%) | (0.0%)
Storage 1 1 0 0 0 1

(4.5%) (5.6%) (0.0%) (0.0%) |(0.0%) |(11.1%)

Source of API 1 3 0 2 3 1
(4.5%) (16.7%) (0.0%) (13.3%) | (37.5%) | (11.1%)

Other causes 6 5 3 8 0 1
(27.3%) (27.8%) (23.1%) (53.3%) | (0.0%) (11.1%)

Total 22 18 13 15 8 9
(100%) (100%) (100%) (100%) | (100%) | (100%)

A majority of both complaints and recalls were caused by manufacturing
process-related issues, for example; out of specification of finished products,
impurities contamination in closed container, black spot contains in vial or ampoules
of injectable product, dissolution problem during on-going stability study, mix-up
contamination including the failure of utility support system as the HVAC system in a
sterile cleanroom, which could be inspected by document inspection with batch
processing record, stability study report or qualification and validation report.
Interestingly, the number of recalls caused by manufacturing process-related
increased sharply in 2018 (66.7% of total recall reports). Concerning APl issues,

although a minority of complaints and recalls was the source of API like impurity of
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raw material, it still occurred and a high number of recalls was found in 2017 (37.5%).
Another explanation for the high recalls number (53.3%) in 2016 was due to incorrect
use by patient or healthcare providers that is not related with product quality
problem. Therefore, it indicated that the desktop inspection of overseas
manufacturers should be highly taken into account in terms of manufacturing
process while the issues of APl manufacturer, transportation and storage could not
be ignored.
4.1.3.5 Categorization of recalls by type of recalls

The classification by using the criteria of law enforcement for recalls are
voluntary and mandatory recalls. The voluntary recalls are called when the licensee
or manufacturer finds the problem that does not meet in-house specification and
regulation which may be associated with product quality, may be harmful to
customers or may have some cosmetic defect related with company reputation,
then the company reports to the Thai FDA voluntarily without compulsion.
Contrastly, the mandatory recalls are applied when the medicinal products have
quality problem, are found as non-complied with marketing authorization leading to

significant risk and harm to patients, then are recalled by the Thai FDA.

Table 13 Number of recall reports categorized by type of recalls

Type of recalls 2016 2017 2018
Reports % Reports % Reports %
Voluntary recall ol Yoo 6 75.0 6 66.7
Mandatory recall 4 26.7 2 25.0 3 33.3
Total 15 100 8 100 9 100

As shown in Table 13, the voluntary recalls had approximately three-fold as
the mandatory recalls. This suggested that the overseas manufacturers and licensees
had a proper mechanism of rapid alert system for control and monitoring the quality
of products which then represented a good responsibility for consumers protection

by the companies, themselves. By contrast, a minority of mandatory recalls were
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steady. Thus, the monitoring system should be continuously maintained to ensure
product quality.

Overall, the aforementioned data was collected and analyzed to understand
background information of drug products, product quality and product defects which
have a direct and indirect relationship with the inspection of production sites, thus
could be applied to support the following steps of risk assessment: risk analysis and
risk evaluation as discussed in section 4.3.

4.2 Risk identification

In this section, risk identification was demonstrated in two aspects, namely,
analysis of regulation gap among six countries/organizations and workflow of desktop
inspection in GMP Inspectorate Unit of Thai FDA and used as supportive data for
identifying potential risk during team brainstorming. The differences in the regulation
from the other five countries/organizations and the weak points of routine workflow
were listed to discuss with the team to finalize the identified risks.

4.2.1 Risk identification by regulation gap analysis

GMP desktop inspection system were compared between Thailand and the
five globally-selected countries/organizations in three points which were 1)
objectives, principles and scope, 2) implementation and supervision and 3) regulatory
contents (50). A list of selected countries/organizations was Singapore (51), Malaysia
(52), Australia (53), WHO (5) and PIC/S (54). As shown in Table 14, the five countries/
organizations followed the four criteria set up in the method section (3.2.1).
Furthermore, as of PIC/S accession and PIC/S GMP standard implementation, Australia
firstly became a PIC/S member and in the top twenty from approximately fifty
countries. Meanwhiles, Singapore and Malaysia’s authorities became a PIC/S member
approximately a decades before Thailand. This may imply that these three countries
could be a good model to apply to Thailand and consult with their inspector due to
the long experiences in the field, more stable, stricted and verified system may be

learnt and implemented by those three countries.



Table 14 The comparison of general information of six selected countries/

organizations
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Topics Thailand Singapore | Malaysia Australia WHO PIC/S

1. Executing Thai FDA HSA* NPRA* TGA* WHO PIC/S

agency

2. Supervising | Thai FDA HSA NPRA TGA By each By each

organization NRA* NRA

3. Accession August 2016 | January January November - -

to PIC/S 2000 2002 1995

4. Assessor Inspector Inspector Inspector Inspector/ Inspector Inspector
Assessor

5. Supervising | Overseas Overseas Foreign site | Overseas Overseas Overseas

to the site site site site site site

6. Mode of Compulsory | Compul- Compulsory | Compulsory | Guideline | Guideline

execution sory

*Remark;

HSA = Health Sciences Authority

NPRA = National Pharmaceutical Regulatory Agency

TGA = Therapeutic Goods Administration

NRA = National regulatory authority
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4.2.1.1 Risk identification in the regulation principles, objectives and scope

This topic was analyzed in 5 sub-topics as summarized in Table 15. Regarding
the regulation principle of desktop inspection from all selected organization, it was
defined in the same way to ensure the quality of imported products from overseas
pharmaceutical manufacturers having the same standard requirement as domestic
manufacturers before approving the marketing authorization. Secondly, concerning
the objective of inspection regulation, the content of Thailand system showed clear
objectives and combined key content from the global aspects, covering two points
which are to assess the manufacturers located outside country complies with own
GMP standard and to ensure quality, efficacy and safety of the imported products as
described by other five countries/organizations. Therefore, no clear gap was found in

these two topics.
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In terms of the products enforced by desktop inspection, all selected agency
implemented the scope for finished products similarly; however, there was one main
difference found. The scope of products inspection (Table 15), implemented in
Thailand enforced only finished product, not covering all of the site activities like
stated by Australia and WHO. Manufacturers should be categorized as the risk of the
product including API (non-sterile and sterile), finished product (non-sterile and
sterile) and contract testing laboratories or contract sterilizers that directly relate to
the quality of product (e.g. API site or contract laboratory site). Narrow product scope
may lead to some quality defect of product, for example, if APl manufacturers fail
the GMP compliance in the synthesis processing or quality control/quality assurance,
it can cause a quality defect of final product such as toxic drug residues which can
be harmful to patients. Therefore, this scope could be a significant gap of Thailand’s
regulation.
4.2.1.2 Risk identification in the implementation and supervision
Table 16 The comparison of implementation and supervision of six selected

countries/ organizations

Topics Thailand Singapore Malaysia Australia WHO PIC/S
1. Renewal | Only initial | Re- Re- Renewal Renewal Maintain
inspection | inspection | inspection inspection | inspection | assessment | inspection

There could be another risk under the topic of renewal assessment due to
single inspection at initial in Thailand desktop inspection system. This can directly
affect product quality and reliability of Thailand’s desktop inspection system. In the
meantime, all other counties/organizations perform a re-inspection and maintain
GMP compliance status throughout the remaining of the marketing authorization.
Therefore, submitting applications for renewal of a GMP complying should be
implemented prior to the invalid of the approval desktop inspection period in
Thailand as on-site inspection of domestic manufacturers which is generally

performed every one to three years depending on inspection results.
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4.2.1.3 Risk identification in the regulation contents

Lists of documents for inspection were compared and discussed (Table 17)
into four groups of overseas manufacturers. These four groups were divided as the
criteria of the international mutual agreement and site location as the followings:

1) The “MRA manufacturers”, located in country under the international
mutual recognition arrangement (MRA) (e.g. those located in ASEAN countries which
under the ASEAN sectoral mutual recognition arrangement for GMP inspection of
medicinal products or those located in EU countries, New Zealand or Singapore that
had the mutual recognition arrangement with Australia).

2) The “PIC/S or WHO PQ manufacturer”, located in the jurisdiction of PIC/S
member or certified by WHO prequalification (WHO PQ) team (e.g. those located in
EU countries, UK, USA, Australia and other counties coming to PIC/S member from all
over the world (Europe, Africa, America, Asia and Australasia) or those located
wherever with certified by WHO prequalification team).

3) The “certified by PIC/S manufacturers”, outside of the jurisdiction of PIC/S
member but inspected by PIC/S member (e.g. those located in India or China and
inspected by PIC/S member).

4) The “non-PIC/S or non-WHO PQ certified manufacturers”, outside of the
jurisdiction of PIC/S member and never inspected by PIC/S member or WHO
prequalification team (e.g. those located in India or China and never inspected by

PIC/S member or WHO PQ team).
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Four points were discussed according to the individual groups of overseas
manufacturers.

1) Risk identification in the regulation contents implemented for MRA
manufacturers

Thailand requests four GMP documents from an overseas pharmaceutical
manufacturer which are more than other countries and cover several aspects of
production process and product quality. Interestingly, Singapore generally requires
only GMP certificate but will require additional documents if questionable product
quality and reliability occur. There should not be any risks occurring in desktop
inspection of Thailand for MRA manufacturer system because more stricted and
additional three documents are required for submission. At the same time, Thailand
may reconsider to request less number of documents or only GMP certificate to save
inspection resources as implemented in Singapore, Australia, WHO and PIC/S (Table
17). Moreover, the reduced documents lead to reduced inspection time and the best
use of inspection resources.

2) Risk identification in the regulation contents implemented for PIC/S or
WHO PQ manufacturer

Four documents are required in Thai’s regulation, which are more number
than required in Singapore and Malaysia but are less number than required in
Australia and WHO, while equal to the document requirement set by PIC/S guideline
in the case of the manufacturer having questionable product quality and reliability.
These findings lead to a significant g¢ap. As summarized in Table 18, Australia’s
regulation points out the criteria of required documents for submission by firstly

dividing type of manufacturers into five groups due to different risks in each type.



Table 18 Required documents of Australia’s regulation for desktop inspection
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Type of manufacturers

Required document

1. API non-sterile manufacturer

1.
2.
3.
a.
5.
6.

GMP certificate

GMP inspection report

List of products intended for supply
Regulatory action details

Regulatory inspections list

Site master file/Quality manual.

2. API sterile manufacturer

Two additional documents from type 1 (above)

1.
2.

Validation master plan (VMP)
Product quality review (PQR)

3. Finished product of non-

sterile manufacturer

Two additional documents from type 1 (above)

1a
2.

GMP agreement

Release product for supply procedure

4. Finished product of sterile

manufacturer

Two additional documents from type 1 (above)

1.
2. POR
3.
il

VMP

GMP agreement

. Release product for supply procedure

5. Contract testing laboratories

or contract sterilizers

—_

~N O 00 B W DN

. GMP certificate

. GMP inspection report

. GMP agreement

. Regulatory action details

. Regulatory inspections list
. SMF or equivalent

. List of authority’s tests

According to the document sets, it can be seen that the complicated

manufacturing process like sterile site requires additional documents for evaluation

e.g. APl-sterile manufacturers

require  more documents than API

non-sterile
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manufacturers. More specific and detailed data could be provided and inspected
from the wider range of documents required, subject to the risk of product types.
These characteristic criteria may be developed from the lessons learnt in Australia as
they have longer experienced in the desktop inspection than the other five countries
as mentioned in the section of 4.2.1; therefore, identifying risks by comparing
regulation content with Australia’s could be beneficial to Thailand.

Table 19 Required documents of WHO’s guideline for GMP desktop inspection

Type of | Required document

manufacturers

1. APl and finished | 1. GMP certificate

products of non- 2. Manufacturing license

sterile facilities 3. Regulatory inspections list last three year with GMP inspection and
CAPA report

List of market complaints register and one complaint report
Regulatory action details last three years

SMF/Quality manual (QM)

List of products intended for supply

PQR report

v o N ok

Process validation report
10. Batch records

11. List of reprocessed or reworked product batches in last year

2. APl and finished | Two additional documents from type 1 (above)
products of sterile | 1. VMP
facilities 2. Aseptic processing and filling validation reports for aseptic

processing only

3. Outsourced 1. GLP certificate or ISO/IEC certificate
testing laboratory . QM or equivalent

and outsourced . Contract agreement

2
3

sterilization 4. List of tests a laboratory was authorized to perform
5

. Out-of-specifications procedure
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In addition, WHO sets the required documents subject to the product types
and their risk as in Australia. However, the difference is categorization as seen that
WHO focuses mainly on non-sterile and sterile types with no separation between API
and finished product (Table 19). Another difference is WHO requires more documents
(such as market complaints report, out-of-specifications procedure, list of
reprocessed product batches in last year), suggesting the stricted and tense
inspection. From the criteria of required document under Australia’” and WHO
regulation, it can strengthen that categorizing the product types due to their risk
before setting the required documents may be useful and raise the standard and
reliability of desktop inspection.

To summarize, one potential risk can be caused by the same set of
documents required by any product types produced by PIC/S and WHO PQ
manufacturers. Categorization due to the product types and their risks should be
done before setting the required documents as stated in Australia’ and WHO
regulations. More than four documents may be needed for the complicated
production process like in aseptic technique used for sterile products while less than
four documents may be applied to the products with low quality risk to save
inspection resources.

3) Risk identification in the regulation contents implemented for certified
by PIC/S manufacturers

In Table 17, Thailand’s regulation requested five documents which are more
items than the previous two types (MRA and PIC/S or WHO PQ manufacturers) and
more than requested in Singapore and Malaysia. On the other hand, Australia and
WHO perform an on-site inspection for this kind of manufacturers to visually observe
manufacturing operations and GMP compliance practices and to closely ensure the
quality of the inspection by claiming that desktop inspection is unable to verify GMP
compliance status. While PIC/S does not specify any requirement for these types and

leaves NRA to decide by themselves.
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A gap was found in the aspects of conditional on-site inspection for the
certified by PIC/S manufacturers in Thailand. This could be an important risk due to
the fact that the certified by PIC/S manufacturers do not have a regular inspection, in
other word, have an inspection by PIC/S team one time at initial without re-
inspection like in the country of PIC/S members or WHO PQ team. Therefore, the
quality standard throughout product life cycle cannot completely guaranteed.

4) Risk identification in the regulation contents implemented for non-
PIC/S or non-WHO PQ certified manufacturers

The most surprising aspect of this type of manufacturer is that only Thailand
mainly has the desktop inspection pathway for non-PIC/S manufacturer and non-
WHO PQ certified manufacturer but will conduct an on-site inspection when 1) the
inspection results are questionable in terms of quality and reliability or 2) non-
equivalent with PIC/S standard, as implemented in domestic manufacturers, is
spotted in submission documents. Although the regulation describes the criteria and
pathway to on-site inspection, the additional required documents from the previous
type of manufacturers (MRA, PIC/S or WHO PQ certified manufacture) are 8 items,
namely,

(i) quality manual,

(i) regulatory action details last five years,

(iii) list of products intended for supply and list of approved products from
Thai FDA (if there is),

(iv) batch processing records and batch analysis record,

(V) standard operating procedure of release product for supply,

(vi) validation master plan and process validation report,

(vii) national/local GMP guideline and

(viii) list of documentation/picture of manufacturing process following the
Thai FDA checklist.

On the contrary, the other 4 countries/organization perform only an on-site
inspection with this type of manufacturers. This gap indicates that those agencies are

not confident of GMP compliance of non-PIC/S or non-WHO PQ certified
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manufacturers, assume that the GMP standard of this type of manufacturers is not
equivalent to the one implemented in their own country and do not accepted
desktop inspection pathway. The different inspection system is a very strong
significant gap of Thailand’s regulation. This pointed out the lack of on-site inspection
throughout the product life cycle which may cause some quality issues inspected by
internal inspectors. Deviated GMP standards and quality bias may probability occur in
non-PIC/S GMP manufacturers since individual criteria of each authority and be
inspected their own facilities by different levels of authorized inspectorate unit e.g.
central inspectorate unit, state inspectorate unit, provincial or prefecture sub-unit,
which may lack of inspection standardization when compare with the PIC/S member
and WHO PQ team.

Overall, there are five gaps found in the regulation gap analysis. These could
then be important risks which impact to the quality and reliability of the Thai FDA’s
desktop inspection system and effect on quality, efficacy and safety of the drug
products as mentioned in the regulation objectives of Thailand. Nevertheless, all of
the key findings from data analysis, here, would be brought to the team meeting to
ensure that the gaps found in this section should be considered as the risks of
desktop inspection in Thailand which would be further analyzed in the step of risk
analysis and risk evaluation.

4.2.2 Risk identification by workflow analysis

Workflow for GMP desktop inspection is present in Figure 12. There are two
main parties (licensee and Thai FDA staff) in desktop inspection network. Investigating
the relationship between responsible persons, role and timeframe of the work was
performed to understand the gap of the desktop inspection system. Three topics

were discussed to identify the potential risks.
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Responsible person Work activity Timeframe
Licensee/company Step 1: Prepare the required documents -
Licensee/company Step 2: Submit application form with -

required documents to Thai FDA

|

Thai FDA officer Step 3: Screen completeness of required 30
documents (Accept/Reject) minute/site
GMP inspector Step 4: Perform desktop inspection 23 - 83 days

based on SOP and PIC/S GMP standard

v

GMP inspector/ Step 5: Request additional 7 - 14 days
licensee document/declaration
v
Lead GMP inspector Step 6: Verify inspection results 6 days
or Quality system
manager ¢
Director Step 7: Approve inspection results 1 days

Figure 12 Thai FDA workflow for GMP desktop inspection

4.2.2.1 An activity of entrepreneurs/licensees

Analysis of entrepreneurs’ activities can be relating to the risk that indirectly
impact the quality and reliability of desktop inspection system. If unstandardized or
incorrect documents are submitted, it may impact the inspection results. Two
potential risk are: 1) licensees misunderstand the required documents and 2)

licensees submit uncomplete and/or incorrect document.
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Firstly, licensees misunderstand the required documents in step 1 due to
limited experiences of licensees, inadequate/incorrect data from overseas
manufacturers and a large number of required documents. The licensees may
unable to contact directly to the site manufacturers but they request the document
from the globally-company, third-party company or its affiliates instead, resulting in
miscommunication and received incomplete documents. Moreover, the foreign
manufacturers (e.g. third-party manufacturers or original equipment manufacturer
(OEM)) may hide some confidential data relating to some regulatory inspection
deficiencies reported. Secondly, licensees submit uncomplete and/or incorrect
documents in step 2 due to lack of understanding in the details of required
documents and not having an example/template of each required document. Both
potential risks from licensees may lead to rejected the application and delayed drug
registration.
4.2.2.2 An activity of Thai FDA officer and inspectors

Several key findings were found from the routine activity analysis leading to
the potential risk and impact to inspection process as followings (i) misunderstanding
of required documents by officers, (i) different background experience of GMP
inspector, quality system manager and director, and (iii) inspector may not follow
SOP.

It can be seen that involve four related persons (an officer, inspectors, lead
inspector or QSM and director) involved in receiving and assessing the desktop
inspection. Begin with the officer’ responsibility, it is possible to receive incorrect or
incomplete documents due to misunderstandings of the details of documents. One
example of this weakness is that a large number of overseas manufacturers,
approximately forty countries (29), intended to register and supply their own
medicine products to Thailand, thus a GMP certificate issued by original regulatory
authority can be various, not only the template but also important of information
details e.¢. validity of the certificate, scope of a dosage form which comply to GMP
standard and specific remarks or term of conditions. A wide range of these details

leads to confusion and accepting incorrect documents.
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Meanwhiles, the work-related activities of the GMP inspectors who are
responsible for the assessment of GMP compliance of overseas manufacturer
potentially brought up two main risks. Firstly, the different background experiences in
GMP desktop inspection contribute to the difference in inspection strictness and
unstandardized inspection results. Although the inspector’s qualification was
assessed with the specific training before being authorized to inspection, there could
be different perspectives and decisions being made. More experience person tends
to have more strictness. Another two-related concerns may be caused by lead GMP
inspector/quality system manager (QSM) and director in step 6 and step 7,
respectively. The different background experiences of these two persons result in
unstandardized inspection result verification and approving non-compliance GMP
manufacturers. The second risk is that inspectors may not follow standard operating
procedure of desktop inspection due to the fact that some inspectors overlook the
procedure and periodic training are not compulsory. Therefore, work practices can be
deviated from the SOP and the inspection process may be wrong.
4.2.2.3 The procedure of the inspection system

Inspection procedures can directly impact to quality of assessment results
such as lack of stepwise approach to documents review and obsolete internal SOP.

Begin with the internal SOP of inspection process, the weakness was lack of
stepwise approach to review the required documents. The SOP contains only
process flow, responsible person and lead time as presented in Figure 12. Various
practices could be performed for the document review, quality and reliability of
inspection results could then be affected, in particular, when a large number of
documents is required from the non-PIC/S certified or non-WHO PQ certified
manufacturer (section 4.2.1.3: 4)). One example can be seen from the SOP release
finished product for supply, the critical points to review should highly focus on the
point of how the authorized person ensures each batch is manufactured and
compliance with the product license (marketing authorization), and following by how

the authorized person ensures how the finished product is released. It indicated that
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the review procedure can be very detailed and can be individualized of each
document.

The last finding was relating to the documentation control system. According
to the PIC/S recommendation on quality system requirements for pharmaceutical
inspectorate unit, the quality document should be periodically reviewed, annually
updated and maintained a system especially for the documentation relating to
inspection system. The SOP’s desktop inspection might not be periodically reviewed
due to a large number of SOPs (approximately forty SOPs in Post Marketing Control
Division) and no alert system to monitor the due date SOP. Therefore, obsolete SOP
can cause deviated inspection practices and errors of inspection results.

All in all, risk identification were primarily investicated by applying the analysis
of regulation gap and workflow. The 14 potential risks, which tend to affect the
quality and reliability of inspection system, were summarized in Table 20. However,
to strengthen and identify the specific risks for further investigations, team
brainstorming and interviewing international inspectors were performed in the
following sections (4.2.3).

Table 20 Potential risks analyzed by regulation gaps and routine workflow of the Thai

FDA

Risks

Potential risks analyzed by regulation gap analysis

1. Limited inspection to finished products only

2. Similar required document among non-sterile, sterile and biological

manufacturers

3. Desktop inspection for certified by PIC/S member manufacturers

4. Desktop inspection for non-PIC/S or non-WHO PQ certified manufacturers

5. No regulation requirement for renewal/re-inspection of overseas manufacturers

Potential risks analyzed by workflow analysis

1. Licensees misunderstand the required documents

2. Licensees submit uncomplete and/or incorrect required document

3. Misunderstanding the required documents by screening officers
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4. Different background experiences of GMP inspectors in performing inspection

5. Difference in background experiences of lead GMP inspector/QSM in verifying

inspection results

. Approved non-compliance GMP manufacturers by director

. Inspectors may not follow SOP

. Lack of stepwise approach to review the required document

O | 00| N | O

. Obsolete internal SOP

4.2.3 Risk identification by national and international GMP inspectors

Potential risks analyzed by regulation gaps and routine workflow of the Thai
FDA were further investigated by interviewing by Thai inspector and representatives/
inspectors of selected countries/ organizations. The interview required respondents
to comment on all the 14 potential risks, add additional risks, along with suggesting a
risk reduction approach.
4.2.3.1 Risk identification by internal interview

All of the Thai GMP inspector interviewees agreed with all the 14 potential
risks. However, interviewees suggested three additional potential risks of the
workflow analysis. Firstly, the highly probable risk was an unlimited number of
applications. The number of overseas pharmaceutical manufacturers increases
continuously from 2016-2018 (132 sites in 2016, 174 sites in 2017 and 509 sites in
2018) indicated in pre-assessment data and the management policy allows unlimited
number of applications, consequently, the time period required for document
screening by Thai FDA officer (in step 3 of Figure 12) will be highly affected. High
workload may cause errors such as received incomplete application for inspection.
Secondly, the risk was the high workload of the inspector, caused by the increased
desktop inspection applications. This may bring about an inspection error, missing
critical points of assessment, and unable to finish inspection on time. In addition, the
number of GMP inspectors is very limited, resulting in a delay of notifying inspection

result to licensee and thus delay of drug registration.
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The other risk, emerging from the workflow analysis, was credibility of
translator and the translated documents from local language to English. All of the
documents had to be translated to English before submission. The incorrect data
and incomplete information both with intention or no intention could directly
impact on decision of inspection approval. For example, mistranslation of the level
and details of GMP deficiencies and the final conclusion in GMP inspection report
were found irrelevant to the original language. This weakness may contribute to
approval of the non-compliance GMP manufacturers.
4.2.3.2 Risk identification by representatives from selected countries/

organizations

All volunteers strongly agreed with the potential risks. The comments and
suggestions including risk reduction approaches had been received from four
representative inspectors/assessors in Philippines (ASEAN Listed Inspection Service
under MRA), Australia (PIC/S member), Italy (PIC/S member since February 2000) and
WHO. The full comments and suggestions from representatives can be found in
Appendix 1.

Table 21 Selected risks and risk reduction approach from international views

Concern/Topic | Comments and risk reduction approach

Philippines Australia Italy WHO

Regulation gap analysis

1.Limited Suggesting for | Additional API' | APl supplier | Checking
inspection to | further related audit by FP | agreement
finished consideration | document manufacturer | between  FP
products only required and API
manufacturer

2.No regulation | Re-inspection Re-inspection | Site  periodic | Specific

requirement | required required audit by FP | period for re-
for company inspection
renewal/re-

inspection
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3.Desktop Agree with this | Aecree  with | Agree with | Agree with
inspection for | risk, on-site | this risk, on- | this risk, on- | this risk, on-
non-PIC/S or | inspection site site inspection | site inspection
non-WHO PQ | only inspection or documents | only
manufacture and/or support  (SOP
evaluating release for
internal supply)
inspectors
Workflow analysis
1.Lack of | Team meeting | Implement Training on | Using
stepwise  to | to  generalize | standardized | PIC/S GMP | standardized
document review work guideline guideline and
review procedures instruction training in
and training how to review
documents
2.Different Harmonization | Training and | Joint with | Training  and
background on inspection | assigning the | PIC/S training | use of
experience of | process appropriate program different level
GMP scope of | regularly for approval
inspectors in inspection
performing
inspection
3.Credibility of | Use accredited | Use the | Use embassy | Use the
translator and | translator issuing qualified officially
the translated authority translator certified
documents translation
center

Remark: common suggestions were presented in grey boxes
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The most common suggestions are an on-site inspection for non-PIC/S or
non-WHO PQ certified manufacture and to use the credibility of the translator to
translate the required documents. Those manufacturers types shall be implemented
the on-site inspection. The desktop assessment is highly inadequate to verify the
GMP compliance status. Italy proposed to focus on evaluating the procedure of
release finished product for sale if Thailand’s regulation is unable to perform an on-
site inspection. On the other hand, translation of the required documents was
suggested to use the credible translator not only the government institution but also
private agency.

In addition, performing renewal/re-inspection was in a good agreement
among Philippines, Australia and WHO whereas Italy proposed an option to
continually audit by finished product company. Several risk reduction strategies were
additionally recommended by Australian; (i) strengthening post-market reporting and
compliance surveillance activities, (i) strengthening requirements for marketing
authorization holder (MAH)’s post-market responsibilities, (i) sampling products
available in market for test and (iv) increasing collaboration with other international
regulators on GMP compliance signals.

Besides, inspector training strategy and standardized workflow procedure
were suggested to reduce the two risks in terms of different background experience
of GMP inspector and lack of stepwise to document review. To reduce and error of
different background experience, assigning inspectors to the appropriate scope of the
inspection with their background and trained, for example, dividing inspectors to two
to perform an inspection of non-sterile manufacturer and sterile manufacturer after
passing the specific training for each type of manufacturers can be done.

Interestingly, the risk of limited inspection to finished products, by not
covering API site, should not be neglected and can be managed by various methods.
Further requirement of specific documents (such as the procedure of approved
vendor listed (AVL) of APl and contract manufacturer agreement) and audit AP

supplier by FP manufacturer can be useful for risk reduction.
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4.2.4 Risk identification by team brainstorming

Summary of the identified risks which was examined step by step, starting
from regulation gap, workflow analysis, interview of Thai GMP inspectors and the
representatives abroad, followed by risk assessment team were presented in Table
22. The final risk identification step concluded 17 risks for the following risk
assessment steps (risk analysis and risk evaluation).

Table 22 The final risks obtained from risk identification step

Final risks

Regulation gap analysis

1. Limited inspection to finished products only

2. No regulation requirement for renewal/re-inspection

3. Similar required document among non-sterile, sterile and biological

manufacturers

4. Desktop inspection for certified by PIC/S manufacturers

5. Desktop inspection for non-PIC/S GMP certified manufacturers

Workflow analysis

1. Licensees misunderstand the required documents

2. Licensee submit uncomplete and/or incorrect document

3. Misunderstanding the required documents by screening officers

4. Different background experience of GMP inspectors in performing inspection

5. Difference background experience of lead GMP inspector or quality system

manager in verifying inspection results

6. Approved non-compliance GMP manufacturers by director

7. Inspectors may not follow SOP

8. Lack of stepwise approach in document review

9. Obsolete internal SOP

10. Unlimited number of applications *

11. High workload of the inspector *

12. Credibility of translator and the translated documents *

* Additional to the 14 potential risks stated in Table 20
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4.3 Risk analysis and risk evaluation

Risk analysis and risk evaluation steps were investigated by using FMEA tool
and presented together due to their mutual correlation. The use of FMEA should
start from evaluation of potential failure mode for processes and their likely
consequences on GMP desktop inspection system, which then affecting ranking risk
priority number and risk level. These two steps were investigated by risk assessment
team meeting via brainstorming and comprehensive discussion. The ranking scores
were horizontally determined in the scale of 1-5 and were assessed in the order of
occurrence (O), severity (S) and detectability (D) for each risk. Then, there were
verified the ranked scale by vertically checked in the order of O among all identified
risks for the first, S for the second and then D for the last to obtain the most
appropriate values.

Team brainstorming is a reliable and well-known method, mostly used for
risk analysis and risk evaluation and corresponding to a number of research
publication (39, 40, 55). The strength of brainstorming is that interdisciplinary team
represents the generalized inspection information. However, there are limitations
found in these steps. The overall failure mode consequences of each risk could
affect the desktop inspection system (in terms of quality and reliability) and products
(in terms of quality, efficacy and safety) but the results were mainly reported based
on the importance of such consequences (Table 23 and Table 24). The section was
divided into two parts: 1) calculation of risk priority number and 2) results of risks
level.

4.3.1 Calculation of risk priority number

Using FMEA tool, three main factors have to be defined for the calculation of
risk priority number (equation 1). Ranking score of occurrence, severity and
detectability was analyzed by the risk assessment team based on the potential
failure modes and failure mode consequences of each identified risk, discussion and
data analysis of regulation gap and workflow as presented from the highest to lowest

RPN (Table 23 and Table 24).
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4.3.1.1 Estimation of occurrence, severity and detectability for risks from
regulation gap

The results of RPN were presented in the range of 18-100, depending on the
value of occurrence, severity and detectability estimated as the followings.

The highest RPN value at 100 came from the desktop inspection pathway for
non-PIC/S certified manufacturers or non-WHO PQ certified manufacturers. The
estimation of occurrence ranking was five because, firstly, the majority of recalls was
found from non-PIC/S manufacturers as analyzed in the data analysis section.
Secondly, the ratio of the defect products of imported products was found more
than half of the total comparing to those of local products. Next, the estimation of
severity ranking was four. The deviated GMP standards from internal inspector which
differ from the standardized inspection system of the PIC/S authorities may result in
the inoperable system, product quality defect, and then product complaint and
recall. The estimation of detectability ranking was five. It is possible that document
assessment system fails to detect the potential cause of failure, particularly, when
the manufacturer prepared good documentation without operation in practice. For
example, supervisor has written clear procedures while operators do not follow the

SOP, leading to the deviated practice.
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The second highest RPN value was at 75 relating to the limited inspection to
finished products manufacturer only, not covering all of the site activities that relate
to the quality of product such as APl manufacturer or contract testing
laboratories/contract sterilizers. In case some quality defect or non-GMP compliance
problem is found from those sites, it may lead to significant risks with the finished
product which can be harmful to patients. The correlation between occurrence and
data analysis brought about the ranking of occurrence at three which is in the middle
scale because of the combination of three facts; 1) complaints and recalls was
showed the product defects caused by a source of APl almost every year; however,
2) recall reports in 2017 with the cause of APl source were one-third, while 3) no
complaints related to APl were reported in 2018 (data analysis section 4.1.3.4). The
approximation of severity ranking was five. APl manufactures generally deal with the
starting material synthesis. Non-compliance to GMP, with inadequate control of the
critical synthesis process, can contribute to APl impurity and/or toxic residues
contamination which then directly impacts the quality of product including the
reliance of the inspection system. In addition, this risk has the highest severity
because the failure is hazardous and can occur anytime without warning. The
estimation of detectability ranking was as high as five. Currently, the API registration
of overseas manufacturer is not required for inspection and the inspection of finished
product manufacturer does not require the API related documents, thus unable to
detect the potential cause of failure.

Regarding the third highest RPN, at present, the desktop guidance has no
requirement for renewal/re-inspection, thus fails to maintain the GMP compliance
status of an oversea manufacturer throughout product life cycle. Deviated practices
from the GMP standard could have an influence to the quality assurance of the final
products. The rank of occurrence was three as a medium scale, reflecting a regular
incident. This correlated with the GMP desktop inspection situation in Thailand as the
number of manufacturers increases significantly from 2016 to 2018, particularly in
2018, a large number of overseas manufacturers got approved without re-inspection.
However, based on on-site inspection, the validity of an approval letter for a

compliance manufacturer is generally in the range of one to three years depending
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on inspection results, meaning that all the approved overseas manufacturers in 2016-
2018 are about to be re-inspected now in 2020, if there is a rule in the guideline. At
the same time, on-site inspection of these overseas manufacturers is considered to
be inspected periodically by overseas regulatory authorities, especially a PIC/S
manufacturer as being a majority of the situation in Thailand. Like the occurrence
ranking, the ranking of severity was at the same level as three as estimated by the
similar fact, failure and consequences. As mentioned previously, overseas
manufacturers have been physically inspected by original regulatory authorities
periodically. Contrastly, the detectability ranking was evaluated as high as five
because the regulation has no renewal assessment pathway, hence it is not possible
for the Thailand regulators to verify the maintenance of compliance status. In
addition, there is no official channel to notify any serious GMP deficiencies or the
failure of GMP compliance that inspected by local regulatory authority to the Thai
regulator.

The risk of similar required document among non-sterile, sterile and biological
manufacturers was listed as the fourth highest RPN value due to the fact that data of
the specific manufacturing processes can reflect the quality of product nonspecific or
insufficient/missing  important data can lead to approved non-compliance
manufacturer for registration. The occurrence was ranked as three. The possibility of
failure is not high because more than half of overseas manufacturers is in the group
of non-sterile compared with sterile and biological manufacturers and non-sterile
types usually have uncomplicated manufacturing process which can be inspected by
general required documents. The ranking of severity was four. The inspection may
not cover all of the important activities such as the complicated process of sterile
and biological products should require specific documents (e.g. the filter integrity
validation or media fill validation) to ensure quality control and quality assurance of
the process, presumably resulting in poor drug quality and/or harm to patients. The
detectability ranking was three as the minimum required documents (site master file,
GMP inspection report and CAPA report) seem to cover extensive manufacturing and
quality activities which are general for all drug products and sufficient to detect the

GMP compliance of those manufacturers.
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The least RPN down to 18 was desktop inspection for certified by PIC/S
manufacturers in Thailand which may be limitedly inspected by PIC/S authorities only
at initial, for this reason, product quality throughout product life cycle cannot
guaranteed. The rank of occurrence was two as a medium to low scale as the
number of certified PIC/S manufacturers was minority, for example, 17% in 2017. The
ranking of severity was three. Risk assessment team strongly believed that most of
these manufacturers tend to have periodic inspection by PIC/S member, contributing
to pharmaceutical quality system of the approved manufacturers. The detectability
was three. Many of required documents can verify the consistency of PIC/S
inspection (e.g. both GMP inspection report and site master file describe history of
inspection) by PIC/S and/or local regulatory inspection or other the audits e.g. ISO
team, globally-company audit.
4.3.1.2 Estimation of occurrence, severity and detectability for risks from
workflow analysis

The RPN of all 12 identified risks from workflow analysis was calculated and
ranked from highest to lowest (Table 24). The results of RPN were presented in the
range of 10-80, depending on the value of occurrence, severity and detectability
estimated as the followings. Of note, this estimation step was performed
qualitatively, and mainly applied team discussion method rather than the facts
analyzed in statistical data (pre-assessment section).

Begin with the highest RPN value at 80, lack of stepwise review or review
based on inspector’ experiences were agreed by the team to cause inconsistency of
inspection results and thus less reliance of regulatory authority. The estimation of
occurrence was ranked as four because each inspection has a large number of
required documents with many critical points to review, it is difficult to review orderly
without guideline. Additionally, all inspectors have the same basic of document
review from the staff training. So, the occurrence was not high as five. Next factor,
severity was scored as high as of five. Referring to the data analysis of product
complaints and recalls over the last three years, the main cause of complaints and

recalls was relating to manufacturing process e.g. dissolution time out of standard,
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product leakage from the close container, mix-up contamination including the failure
of utility support system which can be found in the specific documents like batch
manufacturing and analytical record or process validation protocol and report. Failing
in inspection of the specific points leads to system failure and occurs without warning
as defined for five score. Meanwhiles, the detectability was ranked at four. It is highly
possible that verified person (lead inspector and/or quality system manager), who do
not have stepwise inspection procedure, cannot detect an error of the inspection

results, leading to lower effectiveness of system control as scored to four.
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Next, the second highest RPN value ranked to 60, credibility of translator and
the translated documents was connected with incorrected/incomplete documents
which then had an influence on inspection decision, the quality of production site
and drug product. The estimation of occurrence was three because FDA manual
indicated the requirement for document translation of translator authentication but
the number of false applications was reported approximately 1 in 400 applications
each year, corresponding to the definition of score at three. Turning now to the
severity score, it was highest as of five because wrong decision and approval of non-
compliance GMP manufacturers for registration can occur when mistranslation of
quantity and details (like level of deficiency or inspection conclusion) of the critical
documents such as GMP inspection report and approval of CAPA report.
Consequently, this severity directly impacted the quality and reliability of desktop
inspection. The estimation of detectability was four. It is laborious to be able to
detect the translator authentication by checking documentary certificate only,
together with limited screening time and consideration.

Lastly, the third highest RPN values showed an equal score at 36 among the
three risks; (i) different background experience of GMP inspector in performing
inspection, (ii) inspector may not follow SOP and (iii) high workload of the inspector.
Firstly, different background experience of GMP inspectors is likely to cause difference
in inspection strictness/decision and unstandardized inspection results by various
inspectors. It was estimated as three in terms of occurrence because the inspector
was qualified and appropriately assiened before performing inspection; however,
there are too many inspectors and no periodic training frequently enough to
generalize twenty individual background. On the other hand, the severity score was
four because of the difference in inspection strictness which can directly impact
inspection results, reliance and reputation of authority, for example, the same
overseas manufacturer inspected by two Thailand’s licensees (two importers and
different trade name) got both approved and rejected, reflecting unstandardized
inspection system and questionable inspection results. Next, the estimation of
detectability was not high as the scale of three. The reason is that there is a

verification of inspection system implemented, another person (lead inspector and/or
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quality system manager) will double-check the result report before approving by the
director as shown in the workflow diagram.

The second risk with 36 RPN, inspector may not follow SOP which the work
practice deviate from proper process lead to the inspection process may be wrong,
was estimated by the three factors in the same way with the previous risk (different
background experience of GMP inspector). The occurrence was ranked to three as all
inspectors have to attend SOP training program which allows them to reconsider the
SOP. However, SOP was generally revised once every three years without refresh
training, inattention to details during this period may occur. The severity ranking was
four as inspectors deviate from standard work practice when facing complicated
document review, causing an error of the inspection, unreliable system, and possibly,
poor product quality. The detectability was ranked commonly as three as double
check is always applied in the inspection system which could avoid the error. Lead
inspector and quality system manager are in charge of verification of the inspection
report before sending for director approval.

Next, the risk of high workload of the inspector caused a potential failure
mode as an error or missing critical points to review the documents, resulting in
inefficient inspection results and unable to finish inspection on time. The estimation
of occurrence was ranked to three due to the fact that increasing number of
manufacturers and limited human resource can give rise to the aforementioned
potential failure. Nevertheless, there were a few reports regarding unable to finish
inspection on time, so the occurrence was not more than three. The severity ranking
was four because the quality of inspection results can be affected by high workload.
The detectability was three because the failure and consequences from the risk can
be detected by different level of inspectors before approval and by the monitoring
system using to remind inspectors when approaching due date of inspection.

In addition, the risk of approved non-compliance GMP manufacturers by
director was ranked as low risk. Although severity of poor drug quality was extremely
high score, detectability score was ranked as lowest because the routine workflow

has high ability to detect the failure mode consequence by the verification of
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inspection result of lead GMP inspector and quality system manager before director
approval.
4.3.2 Risk level

Results were shown in three level as the high, medium and low risk as
defined in the quality risk matrix of methodology section 3.4.1. Two high risks, two
medium risks and one low risk out of five total risks from the regulation gap while
one high risk, nine medium risks and two low risks out of twelve total risks from
workflow analysis were revealed (Table 25). Majority of identified risks were
categorized as medium risk as shown in the yellow box.

Categorization of the risk level could help to prioritize the major risk for
further risk management in terms of risk reduction and implementation. High risk
level would urgently require the specific measures to avoid failure mode and failure
consequences while maintain inspection standard and product quality, followed by
taking action in the near future.

Table 25 The results of risks level from regulation gap and workflow analysis

Risk RPN value | Risks level

Regulation gap analysis

1. Desktop inspection for non-PIC/S or non-WHO PQ 100

certified manufacturers

2. Limited inspection to finished products only 75
3. No regulation requirement for renewal/re-inspection a5 Medium risk
4. Similar required document among non-sterile, 36 Medium risk

sterile and biological manufacturers

5. Desktop inspection for certified by PIC/S member 18 Low risk

manufacturers

Workflow analysis

1. Lack of stepwise approach in document review 80

2. Credibility of translator and the translated 60 Medium risk

documents
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3.Different background experience of GMP inspector in 36 Medium risk
performing inspection

4. Inspector may not follow SOP 36 Medium risk
5. High workload of the inspector 36 Medium risk
6. Licensees misunderstand the required documents 30 Medium risk
7. Misunderstanding the required documents by 27 Medium risk
screening officers

8.Difference the background experience of lead GMP 24 Medium risk
inspector or quality system manager in verifying

inspection results

9. Unlimited number of applications 24 Medium risk
10. Licensee submit uncomplete and/ or incorrect 24 Medium risk
document

11. Obsolete internal SOP 18 Low risk

12. Approved non-compliance GMP manufacturers by 10 Low risk

director

4.4 Risk reduction

Risk reduction step was reported as three divided sections; 1) risk reduction

approaches, 2) implementation and 3) re-assessment. All 17 risks from the previous

steps were analyzed by proposing risk mitigation strategies for current control

processes and further recommendations. It can be very useful for the Thai FDA to

minimize risks from both of regulation and work practice aspects for continual

process improvement.

4.4.1 Risk reduction approaches

Risk reduction approaches were constructed based on team brainstorming

including suggestions from interviewees in the perspectives of work practice and

guideline regulation. Relating to the risk identification step, the results were

separated into two sub-sections as the risk reduction of regulation gap and workflow

analysis.
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4.4.1.1 Risk reduction approach for the regulation of desktop inspection

Risk reduction approaches of the five identified risks were suggested by the
risk assessment team, internal GMP inspectors and global inspectors. As shown in the
order of highest to least RPN in Table 23, risk reduction was presented in the aspects
of proposed strategy for future implementation.
Table 26 Risk reduction approaches of the five identified risks from regulation gap

analysis

Risk Risk reduction approaches

1. Desktop | Proposed strategy;

inspection for | 1.1 Perform on-site inspection

non-PIC/S or | 1.2 Joint inspection with overseas regulatory authority to make the best use of

non-WHO PQ human resource

certified 1.3 Periodic on-site inspection alternating with desktop inspection

manufacturers | 1.4 Desktop inspection with closed-circuit television (CCTV) to ensure
correspondence of documents and in routine practice and to inspect
critical areas

1.5 Evaluate GMP standard and inspection system of non-PIC/S regulators
whether such regulators can be acceptable for desktop inspection

1.6 Structure a stepwise SOP to review the critical point of required documents
such as focusing on QP release document

1.7 Sampling all imported products for quality control testing (as suggested by

[talian interviewee)

2. Limited | Proposed strategy;

inspection to | 2.1 Broaden the scope of the regulation for desktop inspection of AP

finished manufacturers

products only | 2.2 Put more focus on the review of APl supplier (document: approve vender
list procedure) during finished product (FP) manufacturer inspection

2.3 FP company audits APl supplier and conducts quality control test of AP

sampling (as suggested by Italian interviewee)
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2.4 Collaborate with reputable regulatory authority (e.g. EDQM) to notify a
quality-related issue of API (as suggested by Australian interviewee)

2.5 Periodic on-site inspection for APl manufacturer (if possible)

3. No
regulation

requirement

Proposed strategy;

3.1 Revise regulation requirement for renewal throughout product life cycle or

establish a specific period based on the risk metric

for 3.2 Alert system notification of invalid inspection approval
renewal/re- 3.3 Increase collaboration with other international regulators on non GMP
inspection compliance signals (as suggested by Australian interviewee)
3.4 Consider to add requirements of post-market responsibilities by licensee
e.g. manufacturer audit by licensee (as suggested by Australian and Italian
interviewee)
3.5 Annual products sampling from market for QC testing
4. Similar | Proposed strategy;
required 4.1 Construct a list of required documents categorized by dosage forms (non-
document sterile, sterile and biological manufacturers)
among — Non- | 4 2 Require more specific documents to ensure GMP compliance e.g. media fill

sterile, sterile

and biological

validation or  filter integrity validation report for aseptic sterile

manufacturers
manufacturers
5. Desktop | Proposed strategy;

inspection for

certified by
PIC/S
manufacturers

5.1 Periodic on-site inspection alternating with desktop inspection e.g. perform
desktop inspection every year along with an on-site inspection every two or

three years depending on inspection results and risk assessment evaluation

4.4.1.2 Risk reduction approach of workflow analysis

Risk mitigation strategies were examined as shown in the order of their

importance from highest to least RPN values in Table 24. Risk reduction approaches

were demonstrated as

two groups; one is proposed strategy for future

implementation and the other is implemented strategy which is implemented

currently to the routine desktop inspection; however, there were many gaps that still

caused some risks as identified above.
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Table 27 Risk reduction approaches of the identified risks from workflow analysis

Risk Risk reduction approaches

1. Lack of | Proposed strategy;

stepwise 1.1 Structure stepwise to review document and training
approach in inspectors (including routine periodic re-training)

document review

1.2 Harmonization on inspection procedure (as suggested by
Philippines interviewee)
1.3 Using personal aide memoire (shortly taken note) to review

document (as suggested by WHO interviewee)

2. Credibility of
translator and the
translated

documents

Implemented strategy;

2.1 Request certificate of translator/translation center to
ensure the credibility of translated documents

2.2 Request original document for cross-check

Proposed strategy;

2.3 Confirm credibility of translated documents by cross-check
with regulatory database e.g. EUDRA GMP database of EU
countries, COMSTATS GMP database of US FDA

2.4 Collaborate with original regulators to cross-check the
accuracy of translated documents (as suggested by
Australian interviewee)

2.5 Blacklist questionable manufacturer/licensee for further
consideration

2.6 Use only qualified embassy translator (if possible)

3. Different
background
experience of
GMP inspector in
performing

inspection

Implemented strategy;

3.1 Assigning inspectors to the appropriate scope of inspection

based on their experience (higher level inspector

responsible for sterile and biological manufacturer)

3.2 Verification by higher level inspectors before approval
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3.3 Group discussion by internal system when having a special
quality issue

3.4 Shared inspection approval report to all internal inspectors
for supporting inspection of the previously-inspected
manufacturer

Proposed strategy;

3.5 Periodic technical training or workshop, incorporating
scenarios and quizzes for discussion

3.6 Use buddy system for coaching junior inspectors (as
suggested by Australian interviewee)

3.7 Schedule monthly meeting to share critical issue and
standardize inspection procedure

3.8 Joint PIC/S training program routinely

4. Inspector may

not follow SOP

Implemented strategy;

4.1 Verification by higher level inspectors before approval

Proposed strategy;

4.2 Periodic technical training or workshop, incorporating
scenarios and quizzes for discussion

4.3 Set up notification system for updated SOP

5. High workload

of the inspector

Implemented strategy;

5.1 Increase number of inspectors

Proposed strategy;

5.2 Manpower analysis

5.3 Establish electronic-submission and online inspection
system to reduce the time of internal document transfer
and hence inspection time

54 Set KPIs to enhance inspector’s performance (as

suggested by WHO interviewee)
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6. Licensees

misunderstand

Implemented strategy;

6.1 Provide manual for document preparation

the required | Proposed strategy;
documents 6.2 Motivate regulatory association to organize annual meeting
for licensees
6.3 Notify regulatory association to distribute updated
regulation to licensees
7. Implemented strategy;

Misunderstanding
the required
documents by

screening officers

7.1 Provide checklist for screening the required documents

Proposed strategy;

7.2 Provide content of each required document
7.3 Periodic technical training or workshop, incorporating

scenarios and quizzes for discussion

8. Difference the

background
experience of
lead GMP
inspector or
quality system
manasger in
verifying

inspection results

Implemented strategy;

8.1 Group discussion by internal system when having a special
quality issue

8.2 Shared inspection approval report to all internal inspectors
for supporting inspection of the previously-inspected
manufacturer

Proposed strategy;

8.3 Periodic technical training or workshop, incorporating
scenarios and quizzes for discussion

8.4 Schedule monthly meeting to share critical issue and
standardize inspection procedure

8.5 Joint PIC/S training program routinely

9. Unlimited
number of

applications

Proposed strategy;

9.1 Limit appropriate number of applications per day

9.2 Online booking for submission

10. Licensee

submit

Implemented strategy;

10.1 Provide self-checklist for document preparation
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uncomplete 10.2 Provide consultation center

and/or incorrect | Proposed strategy;

document 10.3 Motivate regulatory association to organize annual
meeting for licensees
10.4 Notify regulatory association to distribute updated

regulation to licensees

11. Obsolete | Implemented strategy;

internal SOP 11.1 Perform periodic review routinely

11.2 Perform internal audit

4.4.2 Implementation

To verify the feasibility of risk reduction, the selected solutions of highest RPN
value were implemented as new practices in routine work before re-assessment.
Notably, many risk reduction approaches were related to law and regulation which
have some limitations for verification. Most people agreed that it would take long
time to revise the regulation because it related to a number of parties and had many
steps not only internal processes but also public hearing. Therefore, this risk
reduction approach was unable to implement during the study period; however,
further implementation by management team will be continuously performed for
continual quality improvement. Until now, many risk reductions approaches (four
topics: 1) perform on-site inspection for non-PIC/S or non-WHO PQ certified
manufacturers, 2) evaluate GMP standard and inspection system of non-PIC/S
regulators whether such regulators can be acceptable for desktop inspection, 3)
revise regulation requirement for renewal throughout product life cycle, and 4)
construct a list of required documents categorized by dosage forms (non-sterile,
sterile and biological manufacturers)) were considered in a draft regulation.

Interestingly, having a stepwise document review is one of the applicable
solutions to reduce the risks resulted from regulation gap and workflow analysis. This
approach could directly impact quality of the inspection result and is possible to
implement promptly in the workplace by revising internal procedure. Moreover, the

revised procedure can be useful to evaluate all manufacturer types especially non-
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PIC/S or non-WHO PQ certified manufacturer which have several required
documents. Major critical points to review were clearly described in the desktop
inspection SOP, and confirmed by users in the risk assessment team, as can be seen
in Appendix 3 and Appendix 4. The harmonization and standardization of procedure
were informed and trained to internal GMP inspectors. The responsible person was
the author and the implementation period was one month.
4.4.3 Re-assessment

After implementing the risk mitigation of stepwise document review, risk
assessment team performed risk analysis and evaluation again by ranking the three
factors (O, S and D) and re-calculation of RPN values (equation 1). Interestingly, the
stepwise procedures can be useful for improving the inspection of GMP compliance
and ensure that the critical points of many required documents were verified before
the inspection decision was made. Risk assessment team, particularly the GMP
inspector, added that the stepwise review is very useful for both inspection of the
important points of each document and standardization of the inspection results,
leading to improvement of the quality and reliability of desktop inspection system.

For highest RPN of regulation gap analysis, re-assessment revealed that the
occurrence decreased due to the reduced probability (5 to 3) of missing critical
review point and different inspection results (potential failure mode). Besides, the
detectability system can be enhanced by the use of a list of critical points to review,
leading to a middle scale of detectability value (reduced from 5 to 3). Whiles the
severity ranking remained the same (rated to 4) because the severity of potential
consequences still has a high impact on the quality of inspection results and
inspection  system. Furthermore, unstandardized workflow to review many
documents of non-PIC/S or non-WHO PQ certified manufacturer can be minimized by
stepwise document review. The new RPN score reduced to 36 which was assigned as
medium risk instead of 100 in high risk level. Regarding workflow analysis, the risk
caused by lack of guideline for document review could be mitigated by the stepwise
procedure. The new estimation of occurrence was reduced from 4 to 2, the severity

was turned from 5 to 4 and the detectability was reduced from 4 to 3 and found
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that the new RPN was reduced to 24 assigned as a medium risk. Both of the new RPN
was changed to an acceptable level that can be found in Table 28.
Table 28 Re-assessment and calculation of RPN after implementing the risk mitigation

of stepwise document review

Risks O | S| D | RPN | Implementation | New | New | New | New
o S D RPN

Desktop inspection for non-PIC/S or | 5 | 4 | 5 | 100 | Structure 3 4 3 36

non-WHO PQ certified stepwise to

manufacturers review document

Lack of stepwise approach in |4 |5 |4 |80 and training | 2 4 3 24

document review inspectors

However, it is unlikely to monitor the number of drug quality defect as
complaints and recalls, resulted from stepwise implementation, because such
approved manufacturers cannot import the drug product to Thailand until marketing
authorization is granted which could further take approximately a year. The potential
defect may occur after the imported products are available on market. Therefore,
drug monitoring is continuously required in the following period. At the same time,
after implementing risk mitigation process, the team re-evaluated this risk and other
existing risks. The results were confirmed that no other new risks occurred.

Nevertheless, other remaining risks were performed risk mitigation action by
expectation based on the risk assessment team experience and discussion, all of new
RPN values were aimed at the lower values (Table 29). The summary of risk
assessment of GMP inspection of an overseas pharmaceutical manufacturer based on
desktop inspection system as required in Thailand including re-assessment was
shown in Appendix 5.

In terms of the risk level of re-assessment, it was evident that all of the high
risks were improved to medium risks while medium risks turned to low risks,
corresponding to the lower score of RPN. To conclude, there were two medium risks
and three low risks out of five total risks identified from the regulation gap while one

medium risk and eleven low risks out of twelve total risks identified from the
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workflow analysis (Table 29). The results showed that all of the new RPN changed to

an acceptable level.

Table 29 The new risks level of the gap regulation and workflow analysis after re-

assessment

Risk RPN | Risks O* | S* | D* | RPN* | Risks*
level level

Regulation gap analysis

1. Desktop inspection for non-PIC/S certified 100 4 |3 |36 Medium

manufacturers or non-WHO PQ certified

manufacturers

2. Limited inspection to finished products only 75 4 |3 |24 Medium

3. No regulation requirement for renewal/re- a5 Medium | 2 313 12 Low

inspection

4. Similar required document among non- 36 Medium | 2 312 |12 Low

sterile, sterile and biological manufacturers

5. Desktop inspection for certified by PIC/S 18 Low 2 3 |12 12 Low

manufacturers

Workflow analysis

1. Lack of stepwise approach in document 80 2 4 |3 |24 Medium

review

2. Credibility of translator and the translated 60 Medium | 2 4 |2 16 Low

documents

3. Different backeround experience of GMP 36 Medium | 2 4 12 16 Low

inspector in performing inspection

4. Inspector may not follow SOP 36 Medium | 2 4 12 16 Low

5. High workload of the inspector 36 Medium | 2 4 12 16 Low

6. Licensees misunderstand the required 30 Medium | 3 2 |2 12 Low

documents

7. Misunderstanding the required documents 27 Medium | 2 2 12 |8 Low

by screening officers

8. Difference the background experience of 24 Medium | 2 3 |12 12 Low

lead GMP inspector or QSM in verifying

inspection results

9. Unlimited number of applications 24 Medium | 3 2 12 12 Low

10. Licensee submit uncomplete or incorrect 24 Medium | 3 2 |2 12 Low

document
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11. Obsolete internal SOP

18

Low

12. Approved non-compliance GMP

manufacturers by director

10

Low

*Remark: Expected calculation
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CHAPTER V
CONCLUSION AND RECOMMENDATIONS

The main objectives of this study were to study risk assessment of GMP
inspection of overseas pharmaceutical manufacturers based on desktop inspection
system as required in Thailand according to quality risk management (QRM) in ICH Q9
guideline and to evaluate potential failures of each risk, risk level and risk reduction
measures. The study design was divided into five steps according to the quality risk
management guideline of ICH organization. Firstly, pre-assessment step consisted of
team set up and data analysis. To set up the risk assessment team, interdisciplinary
background and work experience in GMP inspection and drug registration system of
the Thai FDA were the main criterias which were important for brainstorming method
used mainly to perform risk assessment. Meanwhiles, data analysis was performed by
collecting the statistical data of the GMP desktop inspection situation and drug
quality defect including imported product complaints and recalls over the last three
years of 2016 - 2018 which were used as supportive data combining with team
discussion. The number of overseas manufacturers in desktop inspection system
increased continuously from 2016 to 2018. The majority was categorized in the PIC/S
manufacturers and non-sterile manufacturers. Regarding the quality defect of
imported product as reported in terms of complaints and recalls, the defect ratio of
imported products was found to appear more often than those of local products in
particularly in 2016 and 2017. The number of complaints and recalls of each dosage
form was occurred every year without specific trend. The recalls that reflect worse
quality system than complaints were found from non-PIC/S manufacturers. While the
cause of complaint and recall reports were found mainly due to the manufacturing
process. The results of data analysis were then used for consideration in risk analysis

and risk evaluation step.
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Next, risk identification step was conducted based on analysis of the
regulation gap and routine workflow, together with team brainstorming and interview.
Desktop inspection regulation implemented in Thailand was considered in three
aspects as (i) objective, principles and scope, (ii) implementation and supervision and
(iii) regulatory contents against five globally-selected countries/organizations (the HSA
of Singapore, the NPRA of Malaysia, the TGA of Australia, WHO and PIC/S
organization). While workflow analysis was examined based on current desktop
inspection procedure used for licensees and Thai FDA. The potential risks were
identified by brainstorming of the risk assessment team and interview of internal and
international GMP inspectors. Five identified risks, namely, limitation of the inspection
scope, renewal inspection, similar set of required documents for assessment and the
inspection pathway for the certified by PIC/S manufacturer and the non-PIC/S or non-
WHO PQ certified manufacturer, were found from regulation gap analysis. While
twelve risks, related to licensees, inspectors including relevant persons and desktop
inspection system, were found from workflow analysis. The examples of identified
risks were lack of stepwise to review the required documents, credibility of translator
and translated document and a set of risks, related to inspectors have different
background experience in performing the desktop inspection, may not follow SOP
and have high workload. The potential failure mode and failure mode consequences
of each risk was identified and found that most risks tend to affect quality and
reliability of inspection system. Total risks from risk identification step were further
investigated for the intensity of risk which were prioritized for risk minimization.

Followed by risk analysis, FMEA tool of ICH guidance was applied to prioritize
the identified risks by considering three main factors of occurrence (O), severity (S)
and detectability (D). Then, risk evaluation step was evaluated as RPN values which is
calculated by multiplying O, S and D values. Risk level were assigned as the high,
medium and low risk level after calculation of RPN. All risks were investigated based
on the results of the results from GMP desktop inspection situation and quality
defects as summarized in pre-assessment section. The majority of risks level was
revealed in a medium risk. Interestingly, the most potential negative effects on the

quality and reliability of the desktop inspection system with the highest RPN values
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were the desktop inspection pathway for non-PIC/S certified or non-WHO PQ certified
manufacturers (RPN = 100, high-risk level) and the lack of stepwise approach in
document review (RPN = 80, high-risk level) which resulted from regulation gap and
workflow analysis, respectively. Such overseas manufacturers tend to have various
GMP standards based on their own quality system criteria and be inspected by
different levels of authorized inspectorate unit. In addition, due to the lack of
stepwise approach for review required documents, unstandardized inspection
contributes to the missing critical review point and the different of inspection results.
The risks with highest RPN value have to be immediately taken for reducing the
potential failure.

Finally, risk reduction step was examined by brainstorming of risk assessment
team and interview of national and international GMP inspectors. All risks were
described risk mitigating approaches and was verified the feasibility by implementing
selected solutions in routine work before re-assessment. Re-assessment applied the
same FMEA tools and RPN equation. The selected approach for the risk with the
highest RPN value was implemented before re-assessment. Structure of a stepwise
document review was the strengthening reduction strategy because it directly
impacted quality of inspection results. The critical points to review in required
documents were described and explained in desktop inspection standard operating
procedure. The revised procedure can be very useful to guide all inspectors to work
on the same platform for desktop inspection. Another risk reduction approach,
related to regulation, was performed by drafting regulatory revision for further
implementation (in terms of an on-site inspection for non-PIC/S or non-WHO PQ
certified manufacturer, renewal inspection and construct a list of required documents
by categorization of manufacturer type). After re-assessment, all high risks from
regulation gap and workflow analysis were reduced to medium risk, corresponding to

the lower score of RPN and were changed to an acceptable risk level.
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The present study was noteworthy, contributing to the new practices and
implementation of desktop inspection system especially the stepwise review of
required documents. This work can be very useful for the Thai FDA to minimize the
risks for continual quality improvement of the desktop inspection system for
overseas pharmaceutical manufacturers.

The limitation of this study can be grouped as two topics; one is data
collection and the other is timeframe for risk control and risk review. It is relatively
difficult to compile data from various sources/departments without systematic
documentation. To verify the feasibility of risk reduction approach in terms of law
and regulation, a number of years is required to perform this process.

For future studies, it is recommended that the risk control of stepwise
document review should be implement and re-assessed for more than a year.
Secondly, implementation of all other risk reduction approaches should be
implemented and re-assessed. Thirdly, validation of risk assessment can be
conducted either by forming the new risk assessment team with the same
scenario or using the same risk assessment team with the new scenario.
Fourthly, systematic document should be established to prevent possible litigation
and to bring about more effective risk assessment in the following cycle. Finally,
the mechanism of risk review should be implemented and continued to monitor the

identified risks if they impact the initial quality risk management decision.



112

REFERENCES
1. Drug Act B.E. 2510. Thailand: MINISTRY OF PUBLIC HEALTH; 1967. p. 7-30.
2. Thailand Food and Drug Administration notification on drug registration.

Thailand: THAILAND FOOD AND DRUG ADMINISTRATION; 2017. p. 1-2.

3. Thailand Food and Drug Administration notification on GMP clearance of
overseas pharmaceutical manufacturers Thailand: THAILAND FOOD AND DRUG
ADMINISTRATION; 2017. p. 1-4.

4. Thailand Food and Drug Administration notification on GMP accreditation of an
overseas manufacturer. Thailand: THAILAND FOOD AND DRUG ADMINISTRATION; 2012.
p. 1-2.

5. Organization WH. World Health Organization expert committee on specifications
for pharmaceutical preparations. World Health Organization; 2018. p. 271-96.

6. Hongxia Jin NC, Harry Rothenfluh. Regulating medicine manufacturers: is an on-

site inspection the only option? World Health Organization Drug Information. 2017;31.

7. Quality risk management. International Council for Harmonisation (ICH); 2005. p.
1-19.
8. GMP question and answers: World Health Organization; 2020 [updated 2020 Apr

29; cited 2020 2020 Apr 29]. Available from:

https://www.who.int/medicines/areas/quality safety/quality assurance/smp/en/.

9. Vacharanukul P. Potential of the modern pharmaceutical manufacturers in
Thailand to perform Pharmaceutical Inspection Cooperation Scheme (PIC/S). Nakorn
Pathom: Silpakorn University; 2007.

10. Ministry of public health ordinance on principle of drug manufacturing B.E. 2546.
Thailand: MINISTRY OF PUBLIC HEALTH; 2003. p. 1-5.

11. Ministry of public health notification on principle of drug manufacturing
B.E.2546. Thailand: MINISTRY OF PUBLIC HEALTH; 2003. p. 11-61.

12. Ministry of public health notification on principle of good manufacturing
practice B.E. 2554. Thailand: MINISTRY OF PUBLIC HEALTH; 2011. p. 8-93.

13. Frequently asked questions on the ASEAN mutual recognition arrangement


https://www.who.int/medicines/areas/quality_safety/quality_assurance/gmp/en/

113

(MRA) on GMP inspection of manufactures of medicinal products. Jakarta, Indonesia:
Association of Southeast Asian Nations (ASEAN); 2015. p. 8.

14. Guidelines for accession to the Pharmaceutical Inspection Co-Operation
Scheme. Geneva, Switzerland: Pharmaceutical Inspection Co-operation Scheme (PIC/S);
2019. p. 1-13.

15. Chongprasert S. Thailand-PIC/S accession: Journey towards the 49th participating
authority THAILAND FOOD AND DRUG ADMINISTRATION. 2016;23:71-5.

16. PIC/S meetings in Manchester, United Kingdom [press release]. Manchester,
United Kingdom: Pharmaceutical Inspection Co-operation Scheme (PIC/S)
secretariat2016.

17. Ministry of public health notification on principle of good manufacturing
practice B.E. 2559. Thailand: MINISTRY OF PUBLIC HEALTH; 2016. p. 4-5.

18. Team inspections. Geneva, Switzerland: Pharmaceutical Inspection Co-operation
Scheme (PIC/S); 2009. p. 1-11.

19. Organization WH. World Health Organization expert committee on specifications
for pharmaceutical preparations. World Health Organization 1992. p. 80-91.

20. PIC/S audit checklist. Geneva, Switzerland: Pharmaceutical Inspection Co-
operation Scheme (PIC/S); 2014. p. 1-15.

21. A recommended model for risk-based inspection planning in the GMP
environment. Geneva, Switzerland: Pharmaceutical Inspection Co-operation Scheme
(PIC/S); 2012. p. 1-17.

22. Explanatory notes for pharmaceutical manufacturers on the preparation of a
site master file. Geneva, Switzerland: Pharmaceutical Inspection Co-operation Scheme
(PIC/S); 2011. p. 1-8.

23. Inspection of utilities. Geneva, Switzerland: Pharmaceutical Inspection Co-
operation Scheme (PIC/S); 2007. p. 1-9.

24. Inspection of pharmaceutical quality control laboratories. Geneva, Switzerland:
Pharmaceutical Inspection Co-operation Scheme (PIC/S); 2007. p. 1-8.

25. Inspection of active pharmaceutical ingredients. Geneva, Switzerland:
Pharmaceutical Inspection Co-operation Scheme (PIC/S); 2009. p. 1-24.

26. PIC/S inspection report format. Geneva, Switzerland: PHARMACEUTICAL



114

INSPECTION CO-OPERATION SCHEME; 2007. p. 1-4.
27. GMP compliance manufacturer Thailand: THAILAND FOOD AND DRUG
ADMINISTRATION; 2020 [updated 29 March 2020; cited 2020 29 March 2020]. Available

from: http://www.fda.moph.go.th/sites/drug/Post/SitePages/Certificate.aspx.

28. Thailand Food and Drug Administration notification on classification of GMP
deficiencies. Thailand: THAILAND FOOD AND DRUG ADMINISTRATION; 2018. p. 1-2.

29. GMP clearance of overseas pharmaceutical manufacturers database. Thailand:
THAILAND FOOD AND DRUG ADMINISTRATION; 2020.

30. Pharmaceutical Inspection Co-operation Scheme history: PIC/S; 2019 [updated
2019 Dec 1; cited 2019 2019 Dec 1]. Available from: https://picscheme.org/en/history.

31. Pharmaceutical Inspection Co-operation Scheme introduction: PIC/S; 2019
[updated 2019 Dec 1; cited 2019 2019 Dec 1]. Available from:
https://picscheme.org/en/about-introduction

32. Pharmaceutical Inspection Co-operation Scheme accession: PIC/S; 2019
[updated 2019 Dec 1; cited 2019 2019 Dec 1]. Available from:
https://picscheme.org/en/accessions.

33. PIC/S pre-accession: Pharmaceutical Inspection Co-operation Scheme (PIC/S);
2020 [updated 2020 May 4; cited 2020 2020 May 4]. Available from:

https://picscheme.org/en/pre-accession.

34. Guidelines for the pre-accession procedure. Geneva, Switzerland:
Pharmaceutical Inspection Co-operation Scheme (PIC/S); 2020. p. 1-7.

35. Questionnaire for competent authorities to be used for assessment,
reassessment and self-evaluation. Geneva, Switzerland: Pharmaceutical Inspection Co-
operation Scheme (PIC/S); 2011. p. 1-13.

36. Pharmaceutical Inspection Co-operation Scheme member: PIC/S; 2019 [updated
2019 Dec 1; cited 2019 2019 Dec 1]. Available from:

https://picscheme.org/en/members.

37. Guide to good manufacturing practice for medicinal products. Geneva,
Switzerland: Pharmaceutical Inspection Co-operation Scheme (PIC/S); 2018.

38. International Council for Harmonisation (ICH) history: ICH; 2019 [updated 2019
Dec 1; cited 2019 2019 Dec 1]. Available from: https://www.ich.org/page/history.



http://www.fda.moph.go.th/sites/drug/Post/SitePages/Certificate.aspx
https://picscheme.org/en/history
https://picscheme.org/en/about-introduction
https://picscheme.org/en/accessions
https://picscheme.org/en/pre-accession
https://picscheme.org/en/members
https://www.ich.org/page/history

115

39. Liu H-C, Liu L, Liu N. Risk evaluation approaches in failure mode and effects
analysis: A literature review. Expert Systems with Applications. 2013;40(2):828-38.

40. Charoo NA, Ali AA. Quality risk management in pharmaceutical development.
Drug Dev Ind Pharm. 2013;39(7):947-60.

a1. Casian T, lurian S, Bogdan C, Rus L, Moldovan M, Tomuta I. QbD for pediatric
oral lyophilisates development: risk assessment followed by screening and
optimization. Drug Dev Ind Pharm. 2017;43(12):1932-44.

a2. O’Connor T, Yang X, Tian G, Chatterjee S, Lee S. Quality risk management for
pharmaceutical manufacturing. Predictive Modeling of Pharmaceutical Unit
Operations2017. p. 15-37.

43. Guideline on process validation for finished products - information and data to
be provided in regulatory submissions. United Kingdom: European Medicines Agency;

2016. p. 1-15.

a4. International Council for Harmonisation (ICH) training: ICH; 2010 [updated 2019
Dec 1; cited 2019 2019 Dec 1]. Available from:

45. Guide to good distribution practice for medicinal products. Geneva, Switzerland:
Pharmaceutical Inspection Co-operation Scheme (PIC/S) 2014. p. 1-7.

ae. Kumar N, Jha A. Quality risk management during pharmaceutical ‘eood
distribution practices’ — A plausible solution. Bulletin of Faculty of Pharmacy, Cairo
University. 2018;56(1):18-25.

ar. Challenges of implementation of ICH Q 9 of ICH Q9 a regulatory perspective:
ICH; 2010 [updated 2019 Dec 1; cited 2019 2019 Dec 1]. Available from:

https://admin.ich.org/sites/default/files/inline-

files/Implementation_of Q9 Regulatory Perspective J.Morenas.pdf.

48. Risk Assessments for More Efficient Inspections. Madrid, Spain: European Union;
2018. p. 1-3.

49. Gervais B, D'Arcy DM. Quiality risk analysis in a cGMP environment: multiple
models for comprehensive failure mode identification during the computer system
lifecycle. Drug Dev Ind Pharm. 2014;40(1):46-60.

50. He T-T, Ung COL, Hu H, Wang Y-T. Good manufacturing practice (GMP) regulation


https://admin.ich.org/sites/default/files/inline-files/Q-IWG_Web_Case_Study.pdf
https://admin.ich.org/sites/default/files/inline-files/Implementation_of_Q9_Regulatory_Perspective_J.Morenas.pdf
https://admin.ich.org/sites/default/files/inline-files/Implementation_of_Q9_Regulatory_Perspective_J.Morenas.pdf

116

of herbal medicine in comparative research: China GMP, cGMP, WHO-GMP, PIC/S and
EU-GMP. European Journal of Integrative Medicine. 2015;7(1):55-66.

51. GMP conformity assessment of an overseas manufacturer. Singapore: Health
Sciences Authority; 2017. p. 1-7.

52. Guidance document foreign GMP inspection. 5 ed. Malaysia: National
Pharmaceutical Regulatory Agency; 2018. p. 1-13.

53. GMP clearance guidance. Australia: Therapeutic Goods Administration; 2018. p.
1-67.

54. GMP inspection reliance. Geneva, Switzerland: Pharmaceutical Inspection Co-
operation Scheme (PIC/S); 2018. p. 1-9.

55. Mollah AH. Application of failure mode and effect analysis (FMEA) for process
risk assessment. BioProcess International. 2005:12-20.

56. Thai FDA safety alert Thailand: THAILAND FOOD AND DRUG ADMINISTRATION,;
2020 [updated 2020 Mar 30; cited 2020 2020 Mar 30]. Available from:

http://www.fda.moph.go.th/sites/SafetyAlert/SitePages/Drug.aspx.


http://www.fda.moph.go.th/sites/SafetyAlert/SitePages/Drug.aspx

117

APPENDIX



118

Appendix 1

Comments and suggestions from four international representatives
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Philippines’s representatives (ASEAN Listed Inspection Service under MRA)

1. The risks from regulation gap analysis (Thai regulations against five globally-

selected countries)

Risks of Thai
FDA regulation

Potential failure

mode

Failure mode

consequences/effects

Comment/
suggestion
(e.g. Agree?,
Severity?, Other

failure mode?)

Propose risk

reduction

Limited Inspection of API- Drug quality defect as a Agree Implementation
inspection to related manufacturing | product complaints and of API supplier’s
finished is missed product recalls may occur accreditation
products only due to poor quality of the

API
No regulation No guarantee of GMP Poor drug quality, harm to Agree Perform re-
requirement for | non-compliance patients inspection
renewal/re- throughout product
inspection life cycle
Desktop Questionable GMP Poor of drug quality, Agree Perform
inspection for standard as not fully approved non-compliance inspection
non-PIC/S or implemented on-site GMP standard
non-WHO PQ inspection, real manufacturers or deviated
certified conditions different GMP standards from local
manufacturers from reported values inspectors and community

in document, may
non-systemic
workflow in routine
inspection of own

authority

authorities, no standardized

workflow




2. The risks from workflow analysis (Current workflow)
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Risk Potential failure Failure mode Comment/ Propose risk
mode consequences/effects suggestion reduction

(e.g. Agree?,

Severity? ,

Other failure

mode?)
Lack of Unstandardized Missing critical review point, Agree Harmonization on
stepwise/critical | inspection Different inspection results, inspection strategy or
point approach Bad reputation of authority interpretation of the
to review the guide
required
document
Different Unstandardized Difference in inspection Agree Harmonization on
background inspection strictness inspection strategy or
experience of interpretation of the
GMP inspector guide
in performing
inspection
Credibility of Incorrect data, Approved non-compliance Agree Seek assistance for

translator and
the translated

documents

Missing critical point,
Incomplete

information

GMP manufacturers

accredited translator
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Australia’s representatives (PIC/S member)

1. The risks from regulation gap analysis (Thai regulations against five globally-

selected countries)

Risks of Thai | Potential Failure mode Comment/ Propose risk reduction
FDA failure mode | consequences/ | suggestion
regulation effects (e.g. Agree?, Severity?,
Other failure mode?)
Limited Inspection of Drug quality Agree that this is a - Increase focus of the review

inspection to
finished

products only

APl-related
manufacturing

is missed

defect as a
product
complaints and
product recalls
may occur due

to poor quality

potential (high) risk,
given that a large
proportion of
compliance concerns
come from API

manufacturers.

of API supplier during
finished product inspection
- Introducing a desktop
assessment framework for
APl manufacturers (in lieu of

on-site inspection)

of the API - As a long-term goal, perhaps
to do a compliance risk-
based inspection of API
manufacturers
No regulation | No guarantee Poor drug Agree that this is a risk | - Strengthening post-market

requirement
for
renewal/re-

inspection

of GMP non-
compliance
throughout

product life

cycle

quality, harm to

patients

(potentially high if
there is no monitoring
and regulation of
post-market GMP

compliance).

reporting and compliance
surveillance activities

- Strengthen requirements for
marketing authorization holder
(MAH)’s post market
responsibilities

- Post-market testing

- Increase collaboration with
other international regulators
on GMP compliance signals

- Implement a risk-based re-
inspection framework or
renewal process for desk-top

assessment
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Desktop
inspection for
non-PIC/S or
non-WHO PQ
certified

manufacturers

Questionable
GMP standard
as not fully
implemented
on-site
inspection,
real conditions
different from
reported
values in
document,
may non-
systemic
workflow in
routine
inspection of

own authority

Poor of drug
quality,
approved non-
compliance
GMP standard
manufacturers
or deviated
GMP standards
from local
inspectors and
community
authorities, no
standardized

workflow

Agree that this is a risk.

However, the extent

would be unknown as

it will depend on a

number of factors, e.g.

(as examples, but are

not limited to)

- Which country

- What kind of
medicines & risks
associated with
these medicines

- How medicines in
that country are
regulated

- How much is being
imported to
Thailand

- Risk associated with
post-market issues,

et

Potential options:

- Evaluation of which non-PIC/S
regulators would be
acceptable

- Requirements for additional
documentation to ensure GMP
Compliance

- Shorter validity period

- Periodic on-site inspection to
confirm the finding of the

desk-top assessment

2. The risks from workflow analysis (Current workflow)

Risk Potential Failure mode Comment/ Propose risk reduction
failure mode consequences/ | suggestion
effects (e.g. Agree?, Severity? ,
Other failure mode?)
Lack of Unstandardized | Missing critical Agree that this is a risk | - Training of inspectors
stepwise/ inspection review point, (potentially high if (including routine periodic

critical point
approach to
review the
required

document

Different
inspection
results,

Bad reputation

of authority

there are aspects not
covered at the

inspection).

re-training)

- Implement standardized
inspection work plan and
work instruction

- Buddy system? e.g. have one
lead inspector accompanying
a more junior inspector

- Periodic technical training or
workshop, incorporating
scenarios and quizzes for

discussion
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Different
background
experience of
GMP inspector
in performing

inspection

Unstandardized

inspection

Difference in
inspection

strictness

Agree, High risk

- Assigning inspectors to the

appropriate scope of
inspection appropriate to
their background and
training, e.g. non-sterile vs
sterile

Implement a training
framework to bridge the
qualification gap (prior to
assigning to that type of

inspection)

Credibility of
translator and
the translated

documents

Incorrect data,
Missing critical
point,
Incomplete

information

Approved non-
compliance
GMP

manufacturers

Agree, Not sure about

the severity or extend

of this risk.

Would it be possible to
request for documents that
have been certified or
notarized by the issuing

authority?

- Where possible, confirm

authenticity of the
documents with the
regulator or regulatory
database, e.e. EUDRA, USFDA
COMSTATS,

Collaborate with other
recognized international

regulators e.g. TGA, etc.
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Italy’s representatives (PIC/S member)

1. The risks from regulation gap analysis (Thai regulations against five globally-

selected countries)

Risks of Thai Potential Failure mode Comment/ Propose risk reduction
FDA failure mode consequences/ | suggestion
regulation effects (e.g. Agree?,
Severity?, Other
failure mode?)
Limited Inspection of Drug quality Agree, - APl sampling for test
inspection to APl-related defect as a Severity: High - Finished product manufacturer full
finished manufacturing is | product testing on API

products only

missed

complaints and
product recalls
may occur due
to poor quality
of the API

- API supplier’s audit by the FP
Company

No regulation

No guarantee of

Poor drug

Agree,

- Marketing authorization holder

requirement GMP non- quality, harm to | Severity: High (MAH) or importing company
for compliance patients should perform an audit and a
renewal/re- throughout qualify person (QP) should declare
inspection product life the regular GMP conformity of the
cycle site
Desktop Questionable Poor of drug Agree, - QP release (for importer or MAH)
inspection for | GMP standard quality, Severity: High according to a formal audit and/or
non-PIC/S or as not fully approved non- QC full testing should be
non-WHO PQ | implemented compliance performed
certified on-site GMP standard
manufacturers | inspection, real manufacturers
conditions or deviated

different from
reported values
in document,
may non-
systemic
workflow in
routine
inspection of

own authority

GMP standards
from local
inspectors and
community
authorities, no
standardized

workflow
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Risk Potential failure | Failure mode Comment/ Propose risk
mode consequences/ suggestion reduction
effects (e.g. Agree?,
Severity? , Other
failure mode?)
Lack of Unstandardized Missing critical Agree, - Training on PIC/S
stepwise/critical inspection review point, Severity: High GMP
point approach to Different inspection
review the required results,
document Bad reputation of
authority
Different background | Unstandardized Difference in Agree, - Training on PIC/S
experience of GMP inspection inspection strictness | Severity: High GMP

inspector in - Joint audit PIC/S
performing Programme
inspection

Credibility of Incorrect data, Approved non- Agree, - Use only “sworn
translator and the Missing critical compliance GMP Severity: High translation” or use
translated point, manufacturers embassy qualified
documents Incomplete translator

information
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Appendix 1D
WHO'’s representatives
1. The risks from regulation gap analysis (Thai regulations against five globally-

selected countries)

Risks of Thai | Potential failure | Failure mode Comment/ Propose risk reduction
FDA mode consequences/ suggestion
regulation effects (e.g. Agree?,
Severity?, Other
failure mode?)
Limited Inspection of Drug quality Agree - Rely on GMP certificates for API
inspection to | APl-related defect as a manufacturers or may be
finished manufacturing is | product obtained from a reputable
products only | missed complaints and authority (e.g. EDQM,
product recalls EUDRAGMP). However, it is the
may occur due to responsibility of the FP
poor quality of manufacturer to ensure the
the API quality of the API as part of
the outsourcing activities
agreement between FP & API
manufacturers
No regulation | No guarantee of | Poor drug quality, | Agree - Establish a specific period (e.g.
requirement GMP non- harm to patients five years) for reviewing the
for compliance status of the registration and
renewal/re- throughout compliance beside reviewing
inspection product life post marketing surveillance
cycle (PMS)

- However, this shall determine
the need/ frequency of
renewal/ re-inspection of
manufacturing sites based on
the risk metric.

Desktop Questionable Poor of drug Agree - Desktop inspection is not
inspection for | GMP standard as | quality, approved applicable for manufacturers
non-PIC/S or not fully non-compliance that is not located in country
non-WHO PQ | implemented GMP standard with stringent authority and
certified on-site manufacturers or onsite inspection is mandatory.
manufacturers | inspection, real deviated GMP

conditions standards from

different from local inspectors
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reported values
in document,
may non-
systemic
workflow in
routine
inspection of

own authority

and community
authorities, no
standardized

workflow

2. The risks from workflow analysis (Current workflow)

Risk Potential Failure mode Comment/ Propose risk reduction
failure mode consequences/ suggestion
effects (e.g. Agree?, Severity? ,
Other failure mode?)
Lack of Unstandardized | Missing critical Agree - Using standardized aide
stepwise/critical | inspection review point, memoire and continuous
point approach Different training in how to review
to review the inspection results, the documents as per
required Bad reputation of SOP
document authority
Different Unstandardized | Difference in Agree - Continues training
background inspection inspection regarding major topics in
experience of strictness GMP and use of different
GMP inspector level of approvals
in performing
inspection
Credibility of Incorrect data, | Approved non- Agree - Requesting the company

translator and
the translated

documents

Missing critical
point,

Incomplete

information

compliance GMP

manufacturers

to provide translated
documents from officially
certified translation

centres
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Appendix 2
Detail of occurrence (0), severity (S) and detectability (D) scores from each

team member and calculation of risk priority number (RPN) values
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Appendix 3

GMP desktop inspection procedure of the Thai FDA
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Appendix 4
Critical points to review the selected documents
Three selected documents were GMP inspection report, batch processing

record and standard operating procedure of release product for supply.

The required Example of critical points to review

documents

GMP inspection - Most recent inspection report (e.g. not more than three
report years)

- Report was issued by an overseas regulatory authority

- Check correction of manufacturer's name and site address

- Scope of report covers the scope of application (e.s.
dosage form, steps of manufacture and buildings covered)

- Inspection was performed according to equivalent PIC/S
GMP standard

- Time taken to inspect and size of inspection team was
appropriation

- Inspection finding and observation e.g. manufacturing
processes, quality system, buildings and supporting
systems

- Number, level and details of GMP deficiencies e.g. critical,
major and other deficiencies that found from on-site
inspection

- Require full report, not blind or brief report

- Etc.
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The required Example of critical points to review

documents

Batch processing - Formulation check

record - Weighting process (e.g. daily check of weight checker,

logbook, cleaned record, weight tag)

- Critical process parameter of production process e.g.
mixing time, blending round, sieve size, speed of machine,
filtration, temperature

- Critical process parameter of packaging process e.g.
coding, labelling, leaflet packing, temperature sealing

- In process control e.g. appearance check, weight or
volume check, disintegration time, pH

- Quality control tested results and raw data checking e.s.
assay, pH, psychical and microbiological test results

- Reconciliation of starting and packaging material used
record

- Check percentage yield of each step (e.g. mixing, filling,
packing) and finished product

- Environmental control record (e.g. temperature, humidity,
pressure differential) of each area

- Line clearance record

- List of operator/worker and signature

- Time and date record

- Etc.
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The required

documents

Example of critical points to review

SOP release

product for supply

- Details of how qualified a person for release
- List and responsibilities of authorized person and
delegated person
- Listed of review documents before release product for
supply e.s.
- Batch production and analytical record
- Quality control testing results,
- Non-compliance or deviation report
- Out-of-specification investigations
- Change control report
- Environmental monitoring
- Complaint and recall investigation report
- Stability study report
- Other related matters throughout production from all
manufacturing sites
- Details of status identification tag e.g. quarantine, approved
or rejected tag
- Check legally valid signature for every batch released
- Traceability and completed history of each batch released

- Etc.




146

Appendix 5

The summary of risk assessment of GMP inspection of overseas pharmaceutical

manufacturers based on PIC/S desktop inspection
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