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Design Qualification
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= Mr. Henry Tjong is a Senior GMP Consultant, works in the Healthcare Process
Department, Bayer Technology and Engineering (Shanghai) Co. Ltd.
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» He is a dedicated and focused Professional Engineer with 26 years of progressive
engineering/project/validation experience, including more than 20 years in the
biotechnology and pharmaceutical fields.
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Design Qualification

BTHRE

» |n a pharmaceutical engineering project, design is complicated due to the
complex nature of engineering project and in addition, to fulfill the GMP

requirements. Design quality, will highly impact the quality, schedule and cost
of a project, and ultimately the GMP compliance of the facility.
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Design Qualification

BTHRE

» Systematic design review is a must to ensure design quality and a
requirement of Good Engineering Practice. The importance of this activity is
reflected in many regulations, for example, EMEA GMP, ICH, and PIC/S etc
requires Design Qualification. In China, in the new GMP under discussion,
DQ is required as the first step of the qualification practices.
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Design Qualification

BT BE

» BTES as an International Engineering Company provides technology and
engineering services to pharmaceutical industry worldwide. Through this
presentation, we would like to share some of our knowledge and
experiences; hopefully we would help the local pharmaceutical companies
get ready for DQ implementations.
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Regulatory Agencies Requirements

F I EVIMER

= EMEA GMP

= The documented verification that the proposed design of the facilities, systems, and
equipment is suitable for the intended purpose

o JFSERH . R A HI ]38 G T EEE H T e LT XA il
= EU GMP Annex15 MZIGMP #7115

= 0. the first element for the new facility, system or equipment could be Design
Quialification (DQ).

= Q.0 LRt R A ) A r s T K A (DQD .
= 10. The compliance of the design with GMP should be demonstrated and documented.
= 10. GBI 1] TCMP ZER N7 il I 10 Rk Ko
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Regulatory Agencies Requirements

F I EHIMER
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PIC/S

1.8 The premises, the supporting utilities, the equipment and the processes have been
designed in accordance with the requirements of the current GMP. This normally
constitutes Design Qualification or DQ.

%3'(89 B 2L W I T ZHT TG I TTGMP LK. 7 i 77 8 vl Wi A 2
ICH Q7A

Design Qualification (DQ): documented verification that the proposed design of the
facilities, equipment or systems is suitable for the intended purpose.
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Regulatory Agencies Requirements

F I EHIMER

= FDA

* There is no DQ mentioned in the cGMP, however, design is well referenced in the cGMP.
= cCGMP K2 DQ W#, ARIMCGMPIE 1 5IA T Wit

» 21 CFR Part 211 Subpart C— premises and facilities

= CFR 214, 21157, CH 8- BHY L) 5l

» 21 CFR Part 211 Subpart D — Equipment

» CFR 214, 211354 D4 B K4

=  211.63 Equipment design, size and location 4 &7/ ) 2l &

=  211.65 Equipment construction &4 7/

=  211.67 Equipment cleaning and maintenance & #5274 K 247

=  211.68 Automatic, mechanical, and electronic Equipment &7, LK H 7 % 7
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Regulatory Agencies Requirements

F I EHIMER

<Title> 3
Author (@; )

2008-04-06 « Page 10

SFDA

There is no DQ mentioned in the China GMP.
T [E GMP A $¢ S BTN

China GMP 2009 #1 EGMP 2009

These are Validation requirements mentioned in New China GMP for Discussion 3rd
Draft 7 i GMP i} e A 55 3 -t Btk ) 22K «

Code 150: Documents and records of Qualification and validation should be constituted
to verify that following predetermined objectives are achieved:

%@;ﬁﬁﬂ%&% W ESTA NS ) SCPERTC S, I BE LSO RIE Sl WA 2 LR 35E [
I

Design Qualification verify that premises, the supporting utilities, the equipment and
the processes have been designed in accordance with GMP requirements. &1\ (DQ)
MRS 55 HBD B B AN L2 AT S GMPEEK.
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Regulatory Agencies Requirements

F I EHIMER

* DQ is an Authorities regulatory requirement!

*DQ 2 E NI
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ISPE - Enhanced Design Review
ISPE - 5R i e vt 8 %

The ISPE Baseline Volume 5, Commissioning and Qualification, First
Edition/March 2001

ISPEEHESE 1, A AHHIA, 5—h, 200143 H
EDR (Enhanced Design Review) is defined as:

“A documented review of the design, at an appropriate stage in the
project, for conformance to operational and regulatory expectations”

» BAaRPE Ui (EDR) & X Y-

 EI I 2G5 BEHTT RO A F % LA Bt 77 s 1T R HT 2K
» The definition of EDR is the same as DQ’s. Therefore EDR = DQ.

= AXEDRATE X 5DQ 2, K/EDR=DQ.
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ISPE V-Model
ISPE - VIS,
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DQ Structure DQ 45 #)
DQ Rationale (Why) DQALALNY (K1 2114 2 77DQ )

10.
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DQ is an Authorities regulatory requirement.
DQ & E NI ZK

DQ would assure that the system (facility, utilities and equipment) owner would get
what they want, as specified on the User Requirement Specifications (URS)

DI RNV X R G (Bt A TRERIB A IR (FE A R M b P it
1D 15 LU L .

DQ would assure the regulatory authorities that the design process has been
carried out in a control manner.

DQAF i) & MU UE W] e vH I R AE P N B4 1

DQ would provide an audit trail from conception of the project up to the completion
of the detail design.

DQAFHR ML I H SL 3 H 2 R ot 58 RS A ig ) .

Df? would improve project delivery and streamline qualifications (1Q, OQ and PQ)
efforts.

DL IET H A AT A A FE (1Q. OPAIPQ) JHEAT
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DQ Structure DQ 4514
DQ Team (Who) DQ A/ (KADQ#H TN 47)

Owner Representatives Y.F R FE:

1. Project Manager Jiji H £ 21

2. Subject Matter Experts &4l % 5

3. QA ITHERIF

4. Validation %G1\

5. System Owners &5+

6. Engineering L&/

7. Maintenance 43 A 7

Author @ Bayer Technology Services
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DQ Structure DQ 45 #)
DQ Team (Who) DQ&/KL (HDQH 7N )

Design firm ¥ H]:
1.  Project Manager it H 222
2. Subject Matter Experts (Discipline Engineers)

3. HAUEH (kTR

Vendor / Contractor it &/ AR :

1.  Project Manager it H 2 2

2. Subject Matter Experts (Discipline Engineers) &4l % 58 (&L T2
3. QA
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DQ Pre-requisites DQ4E ¥t 41
User Requirement Specification (URS) i /" # 3k #7E (URS)

= This is the outmost important documentiZ 343 EE

= Check if URS has to be written for each facility, utility system and equipment #%%JURS
SETHEFEITE Rl AH TRERGEM %A

= All URS’ should have been approved by QA (GMP Issue) and other Stake Holders
(System owner, Engineering, Validation etc) fiHURSNZ QA (GMPAHZE ) &) Fik
=577 (KRGl 3. TR AR 515 Hitt
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DQ Pre-requisites DQ4E ¥t 41

User Requirement Specification (URS) 1" F53k 78 (URS)

User Requirement Specifications (URS) (per GAMP 4) Fi P &K #¥E (URS, GAMP 4)

= A User Requirements Specification defines, clearly and precisely, what the user wants
the system to do.

= HP SRV IERG . TEMRE T O R G SS K

= |t defines the functions to be carried out, the data on which the system will operate, and
the operating environment.

= HE T IIRERIIT, RAIs T SN .

= The URS defines also any non-functional requirements, constraints such as time and
costs, and what deliverables are to be supplied.

» The emphasis should be on the required functions and not the method of implementing
those functions.

= URSIAE X T ARThREPEZR,  LABR TN () A0 AR T S BE A AT EE K . oiif T B 7 D) R
ARTHREAATITVA
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DQ Pre-requisites DQZ4E ¥ 441

User Requirement Specification (URS) 1" F53k 78 (URS)

The following guidelines should be followed during the production of the

1.

a bk~ WD
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Author
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specification:

Each requirement statement to be uniquely referenced, and no longer than 250
words.

Requirement statements should not be duplicated nor contradicted.
The URS should express requirements and not design solutions.
Each requirement should be testable.

The URS must be understood by both user and supplier; ambiguity and jargon
should be avoided.

Wherever possible, the URS should distinguish between mandatory/regulatory
requirements and desirable features.

There may need to be a formal review of the URS between the user and supplier to
check understanding and that requirements have been met (or not) in the Functional
Specification.

) Bayer Technology Services




DQ for Facility #JifzDQ

The design reviews process shall follow the Bayer HealthCare Directive 24-09-01, “GMP
Status Review for Facilities, Equipment and Utility System”.

- j}%}f%&@*ﬁ%ﬁﬁ@%1%1@%&?24-09-01“&5@ BTN A LR G GMPI B 1%
17

Procedures F&/%:

. There will be 3 GMP reviews, namely Concept Review (B1), Planning Review (B2)
and Detail Design Review (B3).

. GMPH #5131 Hr B, & s % (BL  1HRIE#% (B2) Mitixit (B3) .
. Write a DQ summary report based on the information above.

- MR BN AFDQ FERUE G 7

<Title>
Author

) Bayer Technology Services
2008-04-06 « Page 20




DQ for Facility ##iDQ

10 Phase Process Flow Chart 100/ Bsiti e
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DQ for Equipment and Utility System
WA AH THERSDQ

= Prerequisitessg ¥4

= System Level Product Impact Assessment. Only those systems have direct impact
would go through DQ. Others will be managed by GEP. & 4 /K7~ Mg WivEAd . & Xk
HESCM N RGHITDQ. HE RGM R IEGEPZ KT HL,

= URS. DQ would not be able to perform without it. /] /" T KI5 . DQRIHAT LA LIURS
h A

= Do System Impact vs. System Complexity/Novelty assessment to determine the
methods for DQ. The outcomes would be Structure Design Review only or Structured
Design Review + FMEA. 17T REGuiE N 5 RGEE M AH AV E LA I 2 DQ T 5o VI 4
RN AGIAT ARV o A% SO SRV T A% 4 & R U e i o b 5
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DQ for Equipment and Utility System
WA AH THERSDQ

» Proceduresfif?

= After receiving the proposal from the vendor: the information provided by the vendor
would be checked against the URS. Any discrepancies would be resolved prior to issue

of PO.

o PENERRAT RIS, TN RS A TR S URSIUER o BT i 22 38 AR R H SR LT BRI Y,
R r3 ELAL L.

= After the Detail Design by the vendor is completed: check the information provided

against the URS and any outstanding issues during tender analysis. {3t /5 FE4H B o 45
Jo, BATHEN R B )7 5 SURSHUEL, IO BEbR YA A o H I KA A {22 i) 7

= Perform Components Criticality Assessment.

= BEATEPEOHEPE DAL .
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DQ for Equipment and Utility System
WA AH THERSDQ

» Perform FMEA (if required).
= JATFMEA (WIfFZEsR)

= Any deviations from the above 3 items would be resolved prior to release for
fabrication/manufacturing.

= DIRZIRGE R AFA fh 22 7 A2 IS A T AR 1S LAAL B

= Structure design review consists of Verification Tables and Check List.
= R T A AL SRR R R A AR 2

= Write a DQ summary report based on the information above.

MR L3R A58 D QS £l i
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DQ Protocol and Report
DQE AR A

. The DQ report is a document which will provide evidence that the system or
equipment is designed for its intended use. Following is a proposed format DQ#k

TR I I R el At uE . DQIEZEA% X h
The approval section B #tE545

. It contains the names, functions and signatures of the representatives for project
team, usually Engineers, Operation (the system owner), Process, QA, and
Validation.

- WGEES . WAL H BN R4, J0H 8 TR, 2817 Nl (D
FWNAR IﬁiﬁﬂAJ\ LAY NDA

pul
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DQ Protocol and Report
DQE AR A

The description section #id 45

. A brief explanation of the equipment or system, it intended purpose, planned site
location, phase in the production chain, process capacities, basic functional and

automation capabilities, cleaning features, and peripheral items associated, where
applicable.

- WA WMAG AU, ARG HR. OOl XAE, E-gprBn, T2, 4
ATHEEA EZEMERE S 1B THF SRR R A DA Bt
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DQ Protocol and Report
DQE AR A

The URS section URS#4>

. This section contains the approved User Requirement Specifications, preferably the
original set submitted to vendor for the initialization of procurement phase.

- ANFR I WA AL RG-SR SR AT A 3K S5 DB T 4R R I B BL -
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DQ Protocol and Report
DQFZZ AR

The attachment section M54

. This section includes the list of all attached supporting document—, for example,
engineering drawings, layouts, production process flowcharts, a summary of bid
analysis, design review meeting minutes, and FAT reports.

- AER I WA BRI AT SR SO, an TR AR, ~FiiAn &L A L 2Z0AEE . #bnr
Prisgiy Bort s iz S I EEAMFATHR &
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DQ Protocol and Report
DQFZZ AR

The attachment section M54

. This section includes the list of all attached supporting document—, for example,
engineering drawings, layouts, production process flowcharts, a summary of bid
analysis, design review meeting minutes, and FAT reports.

- AER I WA BRI AT SR SO, an TR AR, ~FiiAn &L A L 2Z0AEE . #bnr
Prisgiy Bort s iz S I EEAMFATHR &
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DQ Protocol and Report
DQFZZ AR

The project follows up section Il H S #1354

. This is a general synoptic table with major completion dates for the URS approval,
PO placement, DDS approvals, FAT, and shipment.

. A4y HURSH L. PO #e, DDSHiflt. FAT Flizfil F o sg ik H#H— %K.
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DQ Protocol and Report
DQFZZ AR

The qualification document section ##ASCA4ER 53

. This includes the Design Verification Tables, all the associated DQDRs, and
summary reports. This makes the design phase follow-up completed traceable for
the project — Refer to Appendix 6.1t is actually the documented evidence that the
design for the equipment or system was carried out to suit its intended use as
defined at the URS.

» WG AT0AIER . T HHCDQDRSFLE 454l it o 1Z A AR T B ST T I8
W (= WHx6)
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DQ Protocol and Report
DQFZZ AR

The GMP assessment section GMP1¥AL 254y

. This is a review section that includes a questionnaire considering items such as
identifications of drawings and instrumentation, contact material suitability,
calibrations, safety, and an adequacy concluding statement.

- SIS R 3= I O R i TP I S AN N2t RN 9 1Y % S S AR N i v e o% i |

RIS .

<Title> :

Author ;) Bayer Technology Services

2008-04-06 « Page 32 -

)



C&Q — Impact Assessment
WA

» Introduction 5| =

* Impact Assessment is the process by which the impact of a
system on product quality is evaluated, and the critical
components within those system are identified

= SEMAPEAL SRS e TR R SR T VA O RD R, RIS R ST IR DGR B

<Title> (’3 \ .
Author (225 Bayer Technology Services

2008-04-06 « Page 33



C&Q — Impact Assessment

P

= Examples of Systems include: £ 2t [f)41 Ff 5 -
= Chilled Water ¥4 %17K
= Clean Steamifii 2875
= WFITE S H K
= HVAC T & 4:
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C&Q — Impact Assessment

i PP

= System Impact Assessment Process Overview

= RGP R A

ldentify Systems

Develop System
Boundaries

YES
Ces the Sysiem
have a direct impact on praduct
quality 7
MO
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5 the Systemn linked
b a Direct Imgact

MO

Mo Impact™
System

“Direct Impact” “Indirect Impact”

System System

DCevelop Supporting
Rationale
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C&Q — Impact Assessment

= System Impact Assessment Process &4t & M1 I 72
= Applicability of any of the following criteria will provide an indication that a system has a “Direct Impact”: %1
(PR NER: S A TIPS ES
= The system has direct contact with the product (e.g., air quality)

HEEA MRS (s SR

The system provide an excipient, or produces an ingredient or solvent (e.g., WFI)

PEHE T — AR, —AME L BUA RN RS (CWIWFD

The system is used in cleaning or sterilizing (e.g., Clean Steam)

IR MEE R G 1D P30

The system preserves product status (e.g., Nitrogen)

PR i IR B R Ge (U 20X)

The system produces data which is used to accept or reject product (e.g., Electronic Batch Record System or
critical process parameter chart recorder)

P IR S AR 4 1) P i B I R e (B, BT HEID Sk RGBS T 2 KR D %4 )

= The system is a process control system (e.g., PLC, DCS) that may affect product quality and there is no system
for independent verification of control performance in place.

R R RS (T g REEdl Ay, SREUEHIRS) » el AR IR, LB BUE R GUR A A

il
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