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Pharmaceutical Inspection _,

Co-operation Scheme

Leading the international development, implementation and maintenance of harmonised
GMP standards and quality systems of Inspectorates in the field of medicinal products

GUIDE TO GOOD ANNEX 11

MANUFACTURING

PRACTICE FOR COMPUTERISED SYSTEMS
MEDICINAL PRODUCT

PE 009-14 (1 July 2018) PRINCIPLE

This annex applies to all forms of computerised systems used
as part of a GMP regulated activities. A computerised system is
a set of software and hardware components which together
fulfil certain functionalities.




Computerized System E_;

“ A computerized system consists of the hardware , software , and
network component , together with the controlled functions and
associated documentation.”

& 1SPE. G:mp

Computerized System
1 GAMP 5

]
Computer System

Second Edition

Hardware

GAMP 5 Guide,2" Edition

Software  Procedure People Equipment

What is computerized system validation ? E;

* The process of ensuring that any technology component
( software or hardware ) is fulfilling its purpose in line
with the regulatory guidelines for a certain industry . It is
especially critical in FDA-regulated industries like
biotech and pharma, since products form these sectors
impact public health and safety.

* A process used to ensure ( and document ) that a

computer - based systems will produce information or
data that meet a set of defined requirements.

Why computerized system validation ?

« A validation assessment program is a necessity in the pharma industry to
ensure adherence to pharmaceutical cGMP guidelines, and to help companies
maintain consistent quality.

» The same principles are applied in computer system validation to a computer
system or an information technology system.

« Computer system validation checks the effectiveness and the efficiency with
which the system is meeting the purpose for which it was designed.
+ CSV deliver to these industries ?
— when test outcomes are routinely checked against predetermined expected result, the
accuracy of computer systems within the manufacturing process can be relied upon.
— CVS processes make clear when entries to the system have been altered.

< Accuracy

3o

» Security

* Reliablility

<

<

— The process ensures that system outputs can be relied upon throughout the lifecycle

3

» Consistency - It also ensures that the system output is consistent across its lifecycle.

P>

<

» Optimization — (effective and efficient ) following the process also means that computer systems can be
more easily optimized.

Computer System Life Cycle . e

GXP Assessment

— L GAMP Categorization
L Supplier Assessment

Valiodation Plan

Concept
Phase

Change Control and Deviation




Step approach to computerized system validation E:"; Step approach to computerized system validation E:";

% UszdiuhszuunenitumesiFanvediiu Medfeaiy GXP w3eli Tasdariuilu Checklist awnen nidaduivdadesndels

Does the system generate or control data supporting regulatory safety and efficacy Yes / No

submissions ?

Does the system control critical parameters and data in preclinical , clinical ,

development , or manufacturing ?

Does the system control or provide data or information for product release ?

Does the system control data or information required in case of product recall ?

Does the system control adverse evant or complaint recording or reporting ?

Does the system support pharmacovigilance ?

Yes /No

Yes /No

Yes / No

Yes / No

Yes / No

% @odumnnlu Checklist

Step approach to computerized system validation E:"; Step approach to computerized system validation E:";

«» Example

List of computerized program “

Manufacturing Resource Planning
Laboratory Information Management
Automated Manufacturing Equipment
Process Control and Process Analysis
Buliding Management

Warehousing and Distribution
Adverse Event Reporting

Document Management

Yes / No
Yes / No
Yes / No
Yes / No
Yes / No
Yes / No
Yes / No

Yes / No

o s o idaw Y a4 P Yoo g .
& Usziliunszuunenitume sl aueginu finamndadinlszidulathe sauns innudeduszavla

& iedahumundmsdamsanuasanaziamduanusrdylumsi computerized system validation

Risk Assessment Including :

+*Potential impact on patient safety
*»*Product Quality
+»*Data Integrity




Step approach to computerized system validation E;;; Step approach to computerized system validation

@ GAMP 5 Categories

[1. Standard Hardware Components bl

0 Documented including manufacturer ,
version number , model serial number.
O Correct installation and connection of
components should be verified.

2.Custom Built Harware Components H

U Design Specification (DS), Acceptance testing

Q Verification confirming compatibility of
interconnected hardware component.
O Supplier Audit may be required.

Category

Description

« Layered software

(i.e., upon which

1. Infrastructure software

Typical Examples

« Operating systems
« Database engines

are built)

« Software used to

manage the operating
environment and

« Programming

languages

+ Network and

« Software, systems

and tools supporting
computerized system
life cycle activities

monitoring tools

* Scheduling tools
 Software, systems,

and tools supporting IT
processes

* Requirements

management, test
management, test
automation tools, etc.

Typlcal Approaches and
Considerations

« Record version number, verify

correct installation by following
approved installation procedures

*+ Assess and record the tool's

adequacy for use

« See the ISPE GAMP Good

Practice Guide: IT Infrastructure
Control and Compliance
(Second Edition) [49]

* See also ISPE GAMP Good

Practice Guide: Enabling
Innovation - Critical Thinking,
Agile, IT Service Management,
Chapter 4 [20]

Example

Computers
Laptops/Tablets
Server room

Operating System —
Windows, 10S

Step approach to computerized system validation E;;; Step approach to computerized system validation

GAMP_ELatechies—

2. Not used in GAMP5 |

i

GAMP_SLatechias—

3. Non-configured products |

3. Standard Run-time parameters
Systom may be entered and
Components | stored. but the software.

Approach to GxP
Compiant Laboratory
Computerized Systems
150] for further
gudance)

+ Requirements definition for key
+ Life cycle approach scaled

* Risk-based approach to

‘ongoing)
+ Demonstrate supplier has
+ Record version number, verity

+ Risk-based testing and

+ Procedures in piace for

+ Procedures in place for

functonality and intended use

based on system compiexity

supplier development ife cycle
as appled to the component
or system under consideration,
and the robustness of the
supplier's product and change
management processes

adequate OMS.
cormect instaltation

leveraging of supplier testing
to demonstrate application
works as designed in a test
environment (for simple systerms.
regular calibration may substitute
for testing)

managing data

maintaining compliance and
fitness for intended use

- Off the shelf software with no custom or

configuration

Example

- QC Equipment, HPLC/GC/UV Operations

software

- Temperature monitoring software

- On-line camera operating software

- Label printing software

. H



Step approach to computerized system validation

GAMP_SLatechies—

4. Configured products |

- Software with some configurations to be fit to purpose

4. Configured | - Software, oftenvery |+ LIMS Per Category 3 components plus of customer
Gomgotios :'::rx "":;m" ’ g“i:\?u'smm * Business process map and data
m““ﬁ: m:{m . sycﬂAD 7 flow diagram Example
specificneedsof | + ERP #ifieesed faeing b
the user's business | + Ciinical tial monitoring |  demonstrate the appiied - ERP - Enterprise Resource Planning
7 Cove |- ocs configuration delivers an
application meeting the business
workflows, process |+ ADR reporting " Wk,,ofn - e-Batch Record
flows) . CDS
+ Software codeisnot |+ EDMS a
i + Building Man; t - LIMS — Laboratory Information Management Systems
Systems
« CRM - CDS - Chromatography Data System
+ Spreadsheets
+ Simple HMI - BMS - Building Management System
Note: Specific examples
of the systems containing - QMS Software for Change Control, deviation
these components may
also contain substantial : ixi
e - HMI - Human-Machine Interface on mixing tank ,( h\ T

Step approach to computerized system validation

GAMP 5 Categories
Customization / Risk / Complexity

Degree of Typical Risk of Number of Complexity
Customization Failure and Defects and Deliverables

[ |

GAMP Category

Step approach to computerized system validation

5. Custom applications
Typical Examples

Description Typical Approaches and

Considerations

- New design customize Software only for the

Software custom Varies, but includes:

Same as for configurable, plus:

ications customer
e Cesiipioa sl cooedd + Bespoke interfaces + Supplier-assessment focus on
and to suit the business y
between systems the supplier's QMS for new
Components | process
* Intemally and component development Exam Q| e
externally developed IT | « Design and source-code review
applications + Coding standard
+ Intenally and « Full life cycle information (design - Any software that newly development for the
externally developed specifications, unit, module,
process control integration and functional customer
applications testing, etc., where relevant)

+ Custom ladder logic
+ Custom fimware
+ Spreadsheets (macro)

Note: Even a fully
customized development
will leverage standard
software modules and
libraries.

Step approach to computerized system validation

Supplier Assessment
- Not only audit be action to do for supplier assessment
- Activity to do
- Supplier fill in questionnaire
- Review supplier document
- Supplier interview
- Supplier audit, on-site/virtual

- Supplier Service Level Agreement




Step approach to computerized system validation

Nothcept @ @ @ @ ® ® @ Supplier
Assessment

Decision
Flow

NotAccept ® @ @ @

Y
B ©

Thai Industrial Pharmacist Association  TIPA

Step approach to computerized system validation

Supplier Assessment

US Food & Drug Administration (FDA) - 21 CFR Part 11
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= in this artcle

Show more.

Step approach to computerized system validation

Section 1- Organization

Supplier name:

Address:

Telephone No.:

Website:

Contact Person:

e-mail address: Telephone No.:

Software List

21CFR Part 11 or Annex 11
Yes or No 3

Software Using for

Note: the list can be provided as appendix

.'-‘

People and Organizational structure (please attach an organization chart with named for the key
role).

- Number of
- Office hours / day worked:

. Company Profile:

- Date company
- Isthe company Global Business: (] No [J Yes: How many country:
- Major Customer in the past 2 years:

. Who take overall management responsibility for quality (i.e. overall quality policy, objectives for

quality and commitment quality)?

Name:

Position:




Step approach to computerized system validation Computer System Life Cycle

—> L GAMP Categorization c Concept

Phase
1. Is the supplier supply software to Pharmaceutical Business? & No [ Yes: If no please give the Section lll- The other
list of business that the software supply to: N
Anything that the supplier would like to explain: Supplier Assessment
2. How long that supply to Business? Years g e o s e o ¢ g ey
2, |Dies tha Giplar fully Undarstand 6 21CER Part 1 US FOACGMP and o Annax 1117 PIC/S R P g e R T L R TV R SRR T PR VI L AR Y
GMER CING e ) . Valiodation Plan .
4. Does the supplier have experience on supply software that comply to 21 CFR Part 11 and/or - .
Annex 11? & No [J Yes, How long of the experience? ... : -Years - =
5. Does the staff who involve with the software got training on computer system compliance - n
requirement such as 21 CFR part 11 and/or Annex 11? & No [J Yes ™ M
g ; . file -
6. Refer to question no. 5, if answer is yes, then any refresh training? X No [J Yes Frequency of The {on contained in this s certified to be completed and accurate, [ ]
the refresh training : . .
7. Does the staff who involve with the software got training on data integrity? X No [ Yes | - :
8. Refer to question no. 5, if answer is yes, then any refresh training? & No [ Yes Frequency of =
L -nn.n EEEEEmY
the refresh training :

Supplier’s Signature (Authorized Official) Title Date

9. Isa written Quality Manual available and in use? [ No [J Yes: Please provide copy

10. Is change control SOP available and in use? (X No [ Yes: Please provide copy

11. Is deviation management and CAPA SOP available and in use? & No [ Yes: Please provide copy . Deviation M 3
Change Control and Deviation - Rexiation Managsman:

12. Is quality management review SOP available and in use? 5 No [ Yes: Please provide copy 8 - Quality Risk Management

13. Does the company have Complaint Handling SOP? [l No [ Yes, if yes please provide copy.

S

Does the company have Training SOP? [ No [ Yes, if yes please provide copy.

&

. Does the company have SOP for handling of software version change? I No [ Yes, if yes please
provide copy.

. Refer to no. 15, please provide instruction or process for communication software version
change to customer. Please provide copy.

&

Step approach to computerized system validation ' Step approach to computerized system validation

1. Infrastructure software | 3. Non-configured products |

Primary

U Identify and version numbers of software are documented. Responsibilty

Regulated

Company
_ 3. Non-configured products | speciicaion "\ | feturement” | S |/ vetcaton
¥

U Simplified life cycle e.g. URS , single test phase.
U Record version number , verify correct installation. [ suppler |

tandard or Configurable Product

U4 Procudure (s) in place for maintaining compliance and fitness for Supplier VS
intentded use.

Reference; ISPE's GAMP® 5: A Risk-Based (Second Edition)

]




Step approach to computerized system validation E_;; Step approach to computerized system validation E_;;

&

&

4. Configured products | 4. Configured products |

Primal
Q Life cycle approach Resparaity
U Record version number, verify correct installation U—
U Procedure (s) in place for maintaining compliance and fithess for M m
intended use and managing data. sm.ﬁm\ /f
O Challenge test ( Risk —base testing ) to demonstrate applicationwork ~ \( | nconsispeciication | |

as designed in a test environment
U Challenge test ( Risk —base testing ) to demonstrate application work
as designed with the business process

Supplier Knowledge and Technical Expertise ——

Reference; ISPE's GAMP® 5: A Risk-Based Approach to Compliant GxP Computerized Systems (Second Edition)

/
Regulated
37 Company to do e = _— -

Step approach to computerized system validation E_;; Step approach to computerized system validation E_;;

& &

5. Custom applications | 5. Custom applications |
U Same as Category 4, plus

Primary
Responsibility

Regulated
Company

Requirement Testing

+ More rigorous supplier assessment , with possible supplier audit e
+ Profession of full life cycle documentation

Verification

T Supplier Knowledge and Technical Expertise Supplier
aws




V Model Approach

User requirements specification

Verifies

Performance Qualifiacation ( PQ)

N

>

is selected.

» Describes what the equipment or system
is supposed to do, and as such is normally written by the user.
» URS may be prepared after the supplier

» Link to PQ tests the system in its operating environment.

YV Y

Testing or verification of the system to demonstrate fitness
for intended use against user requirement specification.
Test the system in its operating environment.

Network testing

Use Test scripts/test cases , run by user

L 2

Functional specification (FS)

Verifies

Operational Qualifiacation (0Q)

system
»  Written by supplier

» Describes the detailed functions of the equipment or 4

4 >

» 0Q: Check that the system operates as specified
V2 » Testing or verification of the system against specification
Use Test scripts/test cases , run by user

Design specification (DS)

4
Verifies

Installation Qualifiacation (1Q)

> Link to both IQand 0Q.

> Describes how a system is to be built. >

Design Qualification (DQ)

A4

each level of DS.

» Documented verification that the proposed design of facilities,
system , and equipment is suitable for the intend purpose.

» Performed by the supplier during development of the product.

» Conducted at each level of detail of specification , i.e., at FS and

1Q : check that the correct equipment or system is supplied
and that it is installed correctly.

Installation of software and hardware

Configuration of software and hardware

- Unit test run by supplier

x
IEquipment/ System Build I

G-mm

FMEA for CSV

- FMEA

- Review and assess step by step of the process to define
- Failure Mode (Hazard or Hazard Situation)
- Potential Effect (Harm)
- Cause of Failure (Cause of Hazard or Hazard Situation)

- Existing Control

- Evaluate S (Severity), O (Occurrence) and D (Detectability) then calculate RPN

- Set up action plan from RPN

- Complete action plan and re-evaluate RPN post action completion

Severity of the event

FMEA for CSV

Probability of occurrence Probability Score

Very high and historical confirmation that the issue always happened, will happen again if no >1in2 10
corrective and preventive action 1in3 9
High and historical confirmation that the issue usually happened, will happen again if no corrective 1in8 8
and preventive action 1in 20 7
1in 80 6
Medium and experience the issue before, will happen again if no corrective and preventive action 1in 400 5
1in 2,000 4
1in 15,000 3

Low and no experience of the issue before, will happen again if no corrective and preventive action
1in 150,000 2
Very low and no experience of the issue before, unlikely to take action for the improvement 1;()101300 1

Score
R ry Impact Product Impact Product Impact
Non-compliance to regulatory and might cause
Regulatory requested Consumer Recall. Non- Impact to Consumer Safety or Efficacy and Impact to multi-batch product supply or cause 10
compliance to GMP and might cause to critical  |might cause Consumer Recall product discontinue
observation from the audit
Product non-compliance to regulatory and
might cause Regulatory requested Trade Recall. |Product out of specification and might cause Impact to single batch product supply or 9
Non-compliance to GMP and might cause to Trade Recall production/distribution cease
major observation from the audit
Mi P - i latory. P f ificati i
inor rod.uct Non-comp lance.to regulatory. roduct out of speci ication but no impact to InpEct o batth of productand the batch was
Non-compliance to GMP and might cause to Safety and Efficacy of Product but result to distributed 8
minor observation from the audit product function
Mi Non- lia t latory. Might
{nor Non-compliance to regulatory. Migl Impact to batch of product and the batch is in
have some comment from GMP audit but no 7
h i cpe i . controlled
observation from the auditor Product out of specification but no impact to
Safety and Efficacy of Product but result to Impact to batch of product and the batch be 6
No regulatory impact but will be requested to product appearance only able to reworking
make regulatory file change to improve Impact to batch of product and the batch be 5
able to reprocessing
Product within specification but consumer might
don’t like and cause consumer complaint from  |Impact to production time to time stop 4
product function
Product within specification but consumer might ”
e R Impact to production but no stop only be
. don’t like and cause consumer complaint from ) 3
No regulatory impact normal production waste
product appearance
Product within specification but consumer might |No impact to production but require future 2
pick up the issue with no complaint improvement
Product within specification but no one can pick No impact to production 1

up the issue




FMEA for CSV FMEA for CSV

probabliityiofdetection scofe - How to set up action from RPN score
No chance to detect 10
Detection sampling plan inspection with AQL higher than 1.0% ) RPN Acceptance levels Action
Detection sampling plan inspection with AQL lower than 1.0% 8
Detection sampling plan inspection with AQL lower than 1.0% and process capability (CPK) lower than 1.0 9 1-200 Acceptable Risk No Action to do
100% inspection by human with no validation of the inspection 7
100% inspection by human with the inspection has been validated 6

201 -700 Medium Risk Improve with Action Plan

Detection sampling plan inspection with AQL lower than 1.0% and process capability (CPK) lower than 1.33 5
Detection sampling plan inspection with AQL lower than 1.0% and process capability (CPK) lower than 2.00 4
100% inspection with automatic non-validated machine 3
100% inspection with automatic validated machine 2 LIRS RIS
Foolproof (Poka Yoke) process with no chance to let defect go 1

FMEA for CSV

- Example: Process FMEA for electronic Batch Record (1)

FMEA for CSV

- Example: System FMEA (1)

Cause of Failure (Cause of Failure Mode (Hazard or Cause of Failure (Cause of
Process Activity Falinies Mods)(Hazatslog Potential Effect (Harm) Hazard or Hazard Existing Control Pricess Activity Hazard Situation) Potantinl Efact (Harm) Hieard o Hazarl Fxdsting Control
Hazard Situation) - Situation)
Situation)
Create manufacturing step in recipe |Wrong manufacturing step Wrong recipe causing product out |Rely on production supervisor to Unauthorized user No process for adding new user  [Rely on time to time pratice of System
of the system add in the recipe of specification add without verification Spieerdg: of Peuctioe Superdsar Useiaind; essprdicofol development and active ion compincEta(CHE: in to the system Owner
During Project Phase Before Operation Phase During Project Phase Before Operation Phase
Risk of Failure Score q Risk of Failure Score q Risk of Failure Score Responsible; |Risk of Failure Score Responsible/
RPN Control Action B RPN Control Action R E ) RPN Control Action Action Date RPN Control Action Action Date
Action Date Action Date s o D s o D
s o D S o D
Adding ste . n Develop an SOP for How to
Ing step for recipe review develop and delete user in
s System Owner P
10 4 8 320 | by Production Manager and 1ys June 2023 10 2 6 N/A N/A 8 4 8 256 |the system (Joiner & Leaver) SIVS“Je’:GOZW"M‘;' 8 2 6 NA NA
approve by Quality then training before 4
implementation
Cause of Failure (Cause of
Failure Mode (Hazard or iy Cause of Failure (Cause of
Process Activity Hazard Situation) Potential Effect (Harm) Hazal_'d or_l-lazard Existing Control Process Activity Failure Mode (Hazard or Potential Effect (Harm) R e Existing Control
Situation) Hazard Situation) Situation)
Create manufacturing step in recipe |Wrong manufacturing step Wrong recipe causing product out  [Rely on production supervisor to Knowled
. : i " PPy ige of Production Supervisor — i i i g .
of the system add in the recil of specification add without verification Unauthorized user No process for adding new user  [Rely on time to time pratice of System
i pe P m User and Password Control  Seveiopmeit ad Gciive Non compliance to GMP o 4 the eyt B




Computer System Life Cycle Computer System Life Cycle

— b — b
Phase
L Supplier Assessment L Supplier Assessment

Change Control and Deviation

21 CFR Part 11 Requirements E:"; Conclusion : HOW TO DO CSV

Part 11 - ELECTRONIC RECORDS ; ELECTRONIC SIGNATURES

ELECTRONIC RECORDS
® 21 CFR

Subpart A - General Provisions
11.1 Scope

11.2 Implementation

11.3 Definitions

® PART 11 ,
Subpart B - Electronic Records

. 11.10 Conrols for closed system.
US FDA Req uirements 11.30 Controls for open systems.

11.50 Signature manifestations.

CFR Title 21 ( Food and Drugs ) 11.70 Signature / record linking.
. Subpart C - Electronic Signature
» 1.General Enforcement Regaulations 11.100 General requirements.
» 2.General Administrative Rulings and Decision 11.200 Electronic Signature components and controls.

% 3.Product Jurisdiction 11.300 Controls for Identification codes/passwords.

» 11.Electronic Records and : Electronic Signatures




RELATED GUIDELINE : GMP PIC/s Annex 11

| Tite . Detal |

1.Risk management
2.Personnel

3.Supplier and Provider
4 Validation

5.Data

6.Accuracy checks
7.Data storage
8.Printouts

9.Audit trails

RELATED GUIDELINE : GMP PIC/s Annex 11

_Tite | Detal |

10.Change and
Configuration management

11.Periodic evaluation
12.Security

13.Incident management
14.Electronic signature
15.Batch release
16.Business contiuity
17.Archiving

Practical CSV : Spreadsheet Validation
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Spreadsheet

Tow Stos risce smaese

Horats 15000 SIES0 1SN0 $19965 S S ST ] SIS S8 $Im%06 $42757 s078
Prodctoneeses S0 sezs _swos _sws s
s,

iabor sssrso e serass suas ssem ssorse
Tox  mox  mex  men  meen  mao

0 0000 20000

S0 s18000

VP saes 100 18000 s

S0 1400 s

140014000 14000
000

52000 $20000 20000 20000 520,

» Tlsunsuneuiiumesilszianmile dmsuussy
MmIveyauazgaIAILIY

» disusiydoyauazgasud Tlsunsuezdunai
& 9 3 o wa
nerteeli lasdaTiia

» wintimsnfasuadeyalugealageaniialalu
A a4 =1 = o wa 1w
Fosduginetesivzasu 1 Tassn Tudamusu

» Tlsunsuiiewldiumnn : Microsoft Excel

15z Tenives Spreadsheet

M g q
1 % samsdeyaldeduiiuszuy fuszitiou H
L3 wo . o 1
1% aunsadszuianaldednsinGa 1
! 1
! 1

So Y 2 .
S Dwdems 190 aunsnaavuaouazm lumshau
1

Practical CSV : Spreadsheet Validation

. SpreadsheetinQCtasks

Processing spreadsheet

Tabulating spreadsheet

* iluspreadsheet #1Flumstiuiindoya

* Ex.

o Laboratories Equipment list
o Calibration Schedule
o Logbook

Equipment List and booking details

il spreadsheet #1#1unssuan ( Calculation ),

aedoya ( Transformation ) , Macro

orand ol

st

one

Excel Calculations

=VL0OKUP(C2,3481:5855,2,0)

6 10205

Concatenated String

Danny.Harry Sanket




Practical CSV : Spreadsheet Validation

Excel sheet :

; w2
» duilu'ly) ldwenewedn iimsmuna wieasrteyatiu g ms1zaruguen Tumsioe 1R Tt naluud

duniareusad naz mandsumlag
> othl¥ Excel sheet Tumsifiudoya Tldiiemsdnnamniu
A o < vy Xy wa a ¢
died e IfdaSuudinsenu wazeyi@iusenumsinsied
2 Gy a.
» Lock & Protect cell anun snuiidoslddoya
Y o a saa £ 4 oA TSR] o o2 & oy - A
» Wwinaudinszitians swetwer mniu dand luwaziudin Fanasi 1dimmne Supervisor wies
Manager
» mstiwivaumilalulld du Historical Page ( Audit trail ) iotiufinmsnasumlasveaaaduoslnaam
TaeldTlsunsu Visual Basic Tunsata Audit trail

E';:; Practical CSV : Spreadsheet Validation
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Categorize spreadsheet software Determine validation level
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ALCOA+

-

Abbreviation Description

*Data is Correct & Reliable
*No errors or editing performed

5.A Accurate without documented
amendments

A8819
- paper
Real-fime second
operator verification
of quality-critical

observed values.

A0819
- Electronic
Validated
calculations
Users are

frained.

-

ALCOA+

COMPLETE
CONSISTENT :

ENDURING
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