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Abstract To export medicinal products to Europe, EU Good Manufacturing Practices (GMP) inspection is a critical step.
Using the EudraGMDP database from 2009 to 2019, this study was conducted to determine factors influencing non-
compliance in the EU GMP inspection. The results revealed that the number of EU GMP inspections has steadily
increased in both EU and non-EU countries. The latter showed higher non-compliance rates compared to the former. For
active substances, analysis of observations from non-compliance inspections indicated that “Documentation and records,”

“Quality management,”

and “Equipment” are common items observed as non-compliant. For human medicinal products,

“Pharmaceutical quality system,” “Production,” and “Premises and equipment” are frequently observed as non-compliance

items. “Building and facilities”

qualification failure for active substances. For human medicinal products,

and “Contract manufacturing” were found to be significant factors causing GMP

“Quality control” was found to be a significant

factor in GMP qualification failure. This study confirmed that non-compliance rates for OECD and non-OECD countries

were significantly different.
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Table 1. Sorting Step for Inspection Case

Step Spec.
1 Total Inspection Case (2009~2019)

2 Sorting by AS, HMP and Other Type of Inspection Case
3 Sorting by AS, HMP (each)

4 Sorting by Country

5 Sorting by Year

6

Sorting by Compliance Result
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Table 2. Target Country and OECD Relevance

OECD Relevance
No. Country * ‘OECD country’ of this table includes
member, attendee or applicant for OECD

1 Syria Non-OECD country
2 Saudi Arabia Non-OECD country
3 Jordan Non-OECD country
4 China Non-OECD country
5 India Non-OECD country
6 Thailand Non-OECD country
7 Brazil OECD country

8  Korea, Republic of OECD country

9 Canada OECD country
10 Spain OECD country
11 Bulgaria OECD country
12 United Kingdom OECD country
13 Romania OECD country
14 United States OECD country
15 Italy OECD country
16 Austria OECD country
17 Netherlands OECD country
18 France OECD country
19 Czechia OECD country
20 Denmark OECD country

il

—

F7I= ARSI FAY A5 B STk F 200501
ofgfe] et k. 2 A+ JHd F sl ‘OECD #H=7}
¢} OECD ©|9] 57k EU GMP AL F&F el f-2] gk zfe]7}
A=A qtEste dhoE wAsk] Sl =78 OECD 2 o
Fi= RIS Ul =17t 207=F 5 Syria, Saudi Arabia, Jordan,
China, India, Thailand®] 67]=F°] OECD H|7[d=o|H, U™A] 14
N=Fe OECD & Fo]th(Table 2). ©] wf #H=7= OECD 7}t
4=, 7HIEAS 9 RIS RS 2L

THE

FAF S wjel 8l B EU GMP AAF BAF 93 22 24
< Qs S8 FAGES B8t A% = AAl
°[E] T AS, HMP A} & #23t o]go] Sl vlolEE &l
stk =71 3 A=W FAGES Ade] S8 WA 7 =
7he] A= AAb ob FAHG 2 weld § 7t 571 =
H AL ] FAY FE VR § EEE ARkl E
g S7hE BATES A fs) 7 H7PE AL e §
A 75 ol 7 S7pd AAL oo FAG 2 U F
WEgE ALkt EUIME ASSH HMPe| tigh GMP 2]
71 MR APl glo] FATES AS, HMP 72t o)
A= Elskict

Vol. 65, No. 1, 2021

GMP H7} &5

EUCIA= AS, HMP Z2tell tigh %7} 7S delskar vk
T 1252/20149F EUCIN 233k 7lo]=2}R1e: EudraLex-Volume
4 GMP Guideline Part IS #3.3l9] AS GMP H7} &5 7|&
% 167Hi A—l;{%—g;]giu}__ 5\5@. /é];(ﬂ GMP /\1/\]_ Hx—]tﬂ—o 7_]— SI—E
o] AlFEAAN TAstER 167] &l thEk AFEES st
7] ol 7 7]1A) 5 TH(Table 3)."® (European Union 2014,
European Commission 2014).

A A 201715729 EUSIA @83t 7lo]=2}Ql Eudralex-
Volume 4 GMP Guideline Part 15 33.3}d HMP GMP %7}
= 71Es o FEoE st gk A4l GMP AAF
A 7t R Ao WAt ER o) o gk Al
FeES 317] 7ol A 714131 TH Table 4)> (European Union
2017, European Commission 2014).

W AHAR) 5 v|Zow B .
of z+ 27} & EU GMP 7|& & ¥ 45
0 AHEL ZypE A} 2 Ob] 7 R o) 1]24 Hé% d

AL 5 WEEE UEhSITh

EU GMP AAL X3t &gt 201 24

EU 74, ARA 2 7ho]=ilellM 243 EU GMP #7}
FEZ 712 EU GMP AAL 74 I35 VA= 35
S A8 A WA 7Fde ‘EUCA 1783 EU GMPe] 7}

rulo r

3ol EU GMP AAL 783l {23 Y& vXeA] +H
sl gt}rolth F WA 7Hde <OECD #H#E=H7ke} OECD ©]
9] =7F] EU GMP AAF FA43 ] Folgh xpol7} A=A 3
3 shom s sﬁn 7hde] 84 A= OECD &
HolH 7|&
°] OECD ®|7}9)=
o] EAsksdr.

A AR 7S EUMA AS, HMP Z}zto] thek 8oz &
g38tar o] Zhzkell s EA4kith. SH¥TE EuelA 4
3 EU GMP SLEQ_E H;Gﬂ_oﬂo[q z.ﬁ:r&:‘,:% _1?_341 —t}%i A

=]
o8 FA%E

o]
1 =
o] A& AL FAlste T 7S AT

=

gt SPSS 21.0& A]»‘-Lo}oq g3l 7eaE dAlsk
= uwu 7Pdel EHHSE OECD HEZA7F o RE HAY3
Atk FEWSE b GMP AL RARER AASl

23z
SPSS 21. Oi AMLsle] EURE 3RS AN s



EU GMP AA} 43 J3F 0] H-4]A 7 - Active Substance, Human Medicinal ProductES 40 & - 49

Table 3. Evaluation Specification for AS GMP

No. AS GMP Item Sub-category
- Quality risk management
- Responsibilities of the quality unit(s)
1 Quality management - Responsibility for production activities

- Internal audits (self-inspection)
- Product quality review

- Personnel qualifications
2 Personnel - Personnel hygiene
- Consultants

- Design and construction
- Utilities
- Water
3 Buildings and facilities - Containment
- Lighting
- Sewage and refuse
- Sanitation and maintenance

- Design and construction

- Equipment maintenance and cleaning
- Calibration

- Computerized systems

4 Equipment

- Documentation system and specifications

- Equipment cleaning and use record

- Records of raw materials, intermediates, API labelling and packaging materials
5 Documentation and records - Master production instructions (master production and control records)

- Batch production records (batch production and control records)

- Laboratory control records

- Batch production record review

- General controls
- Receipt and quarantine
6 Material management - Sampling and testing of incoming production materials
- Storage
- Re-evaluation

- Production operations
- Time limits
7 Production and in-process control - In-process sampling and controls
- Blending batches of intermediates or APIs
- Contamination control

9 Placing on the market -

- General controls

- Testing of intermediates and APIs

- Validation of analytical procedures
10 Laboratory controls - Certificates of analysis

- Stability monitoring of APIs

- Expiry and retest dating

- Reserve/Retention samples

- Validation policy

- Validation documentation

- Qualification

- Approaches to process validation

- Process validation program

- Periodic review of validated systems
- Cleaning validation

- Validation of analytical methods

11 Validation

12 Change control -

- Rejection
- Reprocessing
13 Rejection and returns - Reworking
- Recovery of materials and solvents
- Returns

14 Complaints and recalls -

15 Contract manufacturing -

16 Repackaging - Repackaging, relabelling and holding of APIs and intermediates
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Table 4. Evaluation Specification for HMP GMP

No. HMP GMP Item Sub-category
- Pharmaceutical quality system
- Good manufacturing practice for medicinal products
1 Pharmaceutical quality system - Quality control
- Product quality review
- Quality risk management
- Key personnel
2 Personnel - Training .
- Personnel hygiene
- Consultants
- Production area
- Storage areas
3 Premises and equipment - Quality control areas
- Ancillary areas
- Equipment
- Required GMP documentation
- Generation and control of documentation
- Good documentation practices
4 Documentation - Retention of documents
- Specifications
- Manufacturing formula and processing instructions
- Procedures and records
- Prevention of cross-contamination in production
- Validation
- Starting materials
- Processing operations: intermediate and bulk products
5 Production - Packaging materials
- Packaging operations
- Finished products
- Rejected, recovered and returned materials
- Product shortage due to manufacturing constraints
. - Good quality control laboratory practice
6 Quality control - Technical transfer of testing methods
- The contract giver
7 Outsourced operations - The contract acceptor
- The contract
- Personnel and organisation
- Procedures for handling and investigating complaints including possible quality defects
8 Complaints and product recall - Investigation and decision-making
- Root cause analysis and corrective and preventative actions
- Product recalls and other potential risk-reducing actions
9 Self inspection -
Z3t Y & (Results and Discussion) Czechia 02 A} 47} Bkow], ¥ =712 India, United
States, China =22 AAF 7F Btrh AA| tid=7te] B
oFE F20] 7k ok, F) BU GMP At AES A A% Sl At A UEE AL B pEspl 4
BA gon ojugt 2]lo] EU GMP F-Agtel @S miA= Al 71 Aed S E}lslslrh ¢]& &8 EU GMP 5%
Aol th ATE FEG A0 AREL oldF BALNS  HYshe ARA 7 Boly e AL WP £ A
ZHAAL ATl E EU GMP AAF 4] 21 EU GMP AL (Table 5).
AT Y 2]l E4el tig dFATE WA 2009~2019 =7P8 EU GMP 23] disf wAstelth. =7PE 743
9l R olge] e oy ok 201 0R BHS ol B AS, HMP M 8-S SIF A3k thEIH BE HMP
Z8 st Hl&o] AS tiH] ETh o]d we}l =7t &5 HMP 55
A WA A7 BH BU GMP AAHE EASIITE EU GMP 2 Slmeks Alxdel 7b Asel WISl Eom, HMP A4 5
AAL @l el £4% A3 FHF74E France, Austria,  7F Bolgol weEl HMP #AF = Asol vlsl =& e &
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Table 5. Inspection Number for each Country (Target Type: AS, HMP)(2009-2019)

Country/Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Italy 7 6 34 50 56 57 98 110 113 169 159
Denmark 7 30 48 56 68 60 81 65 66 103 101
United Kingdom 20 26 27 29 34 41 30 34 83 118 231
Spain 9 5 25 23 11 14 23 93 175 147
Netherlands 1 10 27 58 61 57
Romania 18 30 35 29
Bulgaria 0 0 0 1 0 9 26 14
India 22 41 48 43 73 84 56 93 135 161 172
United States 39 45 39 56 59 67 89 83 98 39 149
China 11 14 37 26 33 37 51 46 57 85 85
Korea, Republic of 0 0 5 2 4 2 10 4 7 7 11
Brazil 0 2 4 0 2 5 1 5 3 2 5
Canada 1 1 1 0 2 0 0 1 6 3 10
Thailand 0 3 0 1 3 1 0 3 5 1
Jordan 0 0 0 1 0 0 1 1 3 1
Saudi Arabia 0 1 1 0 0 2 0 0 1 0
France 49 73 86 70 82 97 96 130 177 184 166
Austria 5 34 67 63 108 53 149 112 112 147 85
Czechia 51 64 76 77 83 96 74 94 98 84 101
Syria 0 2 0 0 0 0 0 0 0 0 0
Average 11 17 25 25 31 31 38 42 58 70 76

A o AU E Ko ABF- HMP #2435 v&o] v
FH =7 iR 22 2 ERIsien, AS FAY F vle
Bl = 7F e Skt

AeE Hlasiioh FA%E A9 s S 6%°] OECD H|7h
=2l A& SARISIATHTable 6). OECD #=, HI7Fi=re] %
o+ FATES 717 135, 2482%= H7EYEe] FAFE0
OECD #=o wlafl oF 180 =Skvh A% 3 4%
9 BAGE £9E ¥astarzt AS, HMP ZH2He] AlF 73
RAES RSN AS HALY] F7PE RATE B
FASE A s BF RaE STReH, $EE7L
AL 747 129, 9.57%=E HHY F7ke] 7
ojy] oF 7l =Skt HMP AARe] 271d
I FAZE A9 e B e SV
, = 2 717} 081, 16.86% 2%
H =7k FARbEC] fE =7h o] oF 20uf =9kt
= Az AS AAfAME
“Documentation and records”, “Quality management”, “Equipment”
o7 A HALgo] Ekth HMP AAle|A = “Pharmaceutical
quality system”, “Production”, “Premises and equipment” =S Z
A|Z Aol BTt

i

2 2
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£ 3l 43 §9 27 2% 51 ZE9 “Documentation and
records” Al 7HE w2 AXES A2, Spaine
“Documentation and records” ©]¢]°|%= “Production and in-
process control”, “Laboratory Controls”M %= 74 & A& E
< B3 Eg §9 H AHE 8 Y =7 A ES
FY3H “Documentation and records” &=ollA 7Y =& x|F

ES stk vlfH =7l=  “Quality management”,
“Personnel”,  “Equipment”,  “Documentation and records”,
“Material management”, “Production and in-process control”,

“Placing on the market”, “Laboratory controls”, “Validation”,
“Contract manufacturing” @&l 71 & XX ES Hch
U5 =7 B3 AHE 82 23 “Quality management”,
“Documentation and records” &&EollA 7Hd =& XX ES Rl
stAth 4, vlaHS 2Ee A T4 = “Documentation
and records” &I 7P B AHES IRl
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Table 6. Non-compliance Rate for each Country, Ranking of Non-compliance Rate and OECD Relevance

Non-compliance Rate . . O],ECD I_{elevange
Country (Non-compliance Number/Inspection Number) Ranking * ‘OECD country’ of th1§ table includes member,
attendee or applicant for OECD

Syria 100.00% (2/2) 1 Non-OECD country

Saudi Arabia 20.00% (1/5) 2 Non-OECD country

Jordan 10.00% (1/10) 3 Non-OECD country

China 8.27% (41/486) 4 Non-OECD country
Brazil 5.71% (2/35) 5 OECD country

India 5.63% (54/959) 6 Non-OECD country

Thailand 5.00% (1/20) 7 Non-OECD country
Korea, Republic of 3.70% (2/54) 8 OECD country
Canada 3.45% (1/29) 9 OECD country
Spain 1.37% (8/586) 10 OECD country
Bulgaria 1.32% (1/76) 11 OECD country
United Kingdom 0.81% (10/1227) 12 OECD country
Romania 0.73% (1/137) 13 OECD country
United States 0.46% (4/865) 14 OECD country
Italy 0.38% (4/1054) 15 OECD country
Austria 0.31% (3/946) 16 OECD country
Netherlands 0.28% (1/355) 17 OECD country
France 0.18% (3/1652) 18 OECD country
Czechia 0.15% (2/1363) 19 OECD country
Denmark 0.08% (1/1184) 20 OECD country

lo

ok T iF ol =¥ 7P =
ol gk §9 571 Hd AH
quality system” &ollA] 71 =

H 7oA = “Pharmaceutical quality system”, “Premises and
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ARES B v

flo mu

equipment”, “Documentation”, “Production”, “Quality control” &}
2ol 7 =S AHES HIT ¥RE U Ha AFE
ko]l Az} “Pharmaceutical quality system” &=ollA 7173 =&

5L BASGL. 74, RES I AT F

H
2 A8kt EUA 143 Asel tig GMP @52
“Quality management”, “Personnel”, “Buildings and facilities”
T F 167l FEeH, g3 RS Mg A3 i Y (F
zh 153700 ek f-95FS 02488 S-9)8lA] 2ot =9
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Table 7. Multiple Regression Analysis Result Related to AS EU GMP Items Specified by the EU has Significant Impact on EU GMP

Inspection Non-compliance

Unstandardized Coefficient Standardized Coefficient . Level of
B Standard Error Beta Significance
(Constant) 292 .144 2.029 .070
Quality management .014 272 .023 .051 960
Personnel 152 139 274 1.096 299
Buildings and facilities -305 154 -554 -1.982 .076*
Equipment -.017 171 -.031 -.102 921
Documentation and records -.041 284 -.067 -.143 .889
Material management 130 .166 212 785 451
Production and in-process control .109 165 .198 .658 525
Packaging and labelling 253 429 135 .590 .568
Placing on the market -.195 .169 =278 -1.151 277
Laboratory controls -.137 122 -.261 -1.126 287
Validation -.027 123 -.052 -218 .832
Change control =271 .195 -.383 -1.389 195
Rejection and returns 414 .802 .106 517 617
Complaints and recalls -.120 434 -.067 -275 .789
Contract manufacturing 382 192 S16 1.996 .074%*
Repackaging .066 183 .086 357 728

R 711, F; 1.537 (.248)

*p-value: p<0.1

Table 8. Multiple Regression Analysis Result Related to HMP EU GMP Items Specified by the EU has Significant Impact on EU GMP

Inspection Non-compliance

Unstandardized Coefficient Standardized Coefficient . Level of

B Standard Error Beta Significance
(Constant) 359 256 1.404 173
Pharmaceutical quality system -210 222 -.175 -.945 354
Personnel -.083 132 -132 -.633 533
Premises and equipment 162 134 241 1.209 239
Documentation -.045 .143 -.072 -312 757
Production -241 .163 -321 -1.473 154
Quality control 265 .144 403 1.838 .078*
Outsourced operations -.134 183 -.159 -.730 472
Complaints and product recall -.039 248 -.038 -.157 .876
Self inspection .071 434 .042 .163 872

R 243, F; 856 (.575)

*p-value: p<0.1

SHEE t A BT 7HeE %
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Table 9. Independent Sample t-test Result Related to Significant Difference of Non-compliance of the EU GMP Inspection for OECD

country and Non-OECD country

Levene’s Test for
Equality of Variances

t-test for Equality of Means

95% Confidence
F Si ‘ Jaf Sig. Mean  Std. Error Interval of the
& (2-tailed) Difference Difference Difference
Lower Upper
Equal Variances "
Non- Assumed 13.140 .002 -2.401 18 .027 -231 .096 -434 -.029
compliance Varl
Rate Equal Variances 1517 5012 190 -231 152 -623 160
Not Assumed

*p-value: p<0.05
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