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M aSte rI n AV I * Integration of visual inspection into overall
manufacturing process

* Elements of lifecycle
« Particle identification/characterization

Part8: Visual inspection ”fe'CyC'e * Defect libraries as dynamic database
and control Strategy » AQL and control charting

Instructor Lead: Romain Veillon / Fernand Koert / Sébastien Koch / Aurélien Genet %OENF)EE)TI‘_N(E}
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Mastering Automated Visual Inspection
................ control strategy is key
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Visual inspection lifecycle The « Virtuous Wheel »
and control strategy

Defects
library

PROCESS | |
IMPROVEMENT \ P Operators
certification

& Machines

gualification
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Visual inspection program in 3 layers:

Continuous improvement
& Particle management, product life cycle

Q -The Core is AVI/MVI program, with VI Control strategy
strategy for DML / standard work / guidance
certification / validation Visual Inspection

U -The control strategy with ctrl chart Bl | Program

and AQL guarantees that Vl is kept
under control seveton
O -Continuous improvement is the goal

of all VI activities with CAPA mngt.
The Particle management is a key to
success with particle control and
associated WOW & education, defect
product life cycle approach

product
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Control strategy

Validation
Certification

Control
chart

Training

ﬂ Control

defect Strategy

product
Defect Daily test /
Identification Maintenance
Data integrity
CONNECTING
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Why defect trending is key ? Key take-away:

SPC trend chart

is a way to control
absence of drift of
A VI process

2500
2500

2000
2000

1500
1500

1000
1000

+

500
500

Occurrence of defects [ppm]
Occurrence of defects [ppm]

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

Production batches Production batches
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Why arobust SPC is key for VI ? Key take-away:
AVl is
probabilistic
_ _ o So it is key to
— Use of ctrl chart necessary because VI is a Markov like process (probabilistic) [Reesit R nre
contamination
L [ ’ % o ® upstream even if
Up stream _) () —_ Up stream . .
10ppm . o 10 000ppm r ’ _m AVl is validated
A\\//I| stream MV stream
90% 1ppm 900/ 1000ppm
Reject
Reject 9000ppm
— Use of P ctrl chart very powerful to track any drift or atypical lot
Z UCL=p+3 ﬁln__ﬁ UCL =p+3s;s,
* 3sigma pro"ba6|l|ty fdlil"q'é‘;“\;‘/“iﬂ"/"‘“ﬁlmnomlal law
with 99,7% proportion of defective units
PE%[PTE © Copyright PDA Author Romain Veillon pda.org
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teral Drug Association

Type of control charting

Selecta
control chart

variable Attribute or attribute

Variable Data
ample size

multiple # Defects single

per Unit

Sample size Sample size
gonstan —‘ gonstan —‘
[
n=1 2<n>10 n=>10 yes no yes no
X-MR/I-MR Xbar-R Xbar-5
chart chart chart C-chart U-chart NP-chart P-chart
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ppa Continuous Performance Monitoring 10

........................

AQL Limit
« Control Strategy- Ctrl chart - O S § .

Take AWAY: Even with a low
probability of detection (non
NULL!)

the UCL limit is the strength of the

Ppimn

control strategy, it has the ability to oLt + - vt -
discard atypical lots in term of Batch ordr
_ 100% Vi Il tion - LIQ_VIAL
occurrences. . Non-endoger:zgflsazﬁ?golstl:olle?hpaniculales
It has a far lower detection than (Mpjor, AQL=0.25)

Produgf: XXX -Line: XXX

AQL
Even with probabilistic detection ctrl
chart can detect atypical lots

@ Reject rate below ULC

4 Reject rate above UCL

— 30-UCL 0
— 50-UCL
: N Batch order
PEJE)[PTE © Copyright PDA Author Romain Veillon pda.org
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AQL Sampling

* AQL done in MVI

« AVI qualification is compared to MVI reference
+ Use ISO tables

* AQL is a quality decision test

» AQL is under quality unit reponsibility

11
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1.00
l-a = 0.05 {

0.80
0.60

0.40

Probability of acceptance, P,

o
N
(=]

p=0.10 {

OC curve fornand c

L T

|

L

‘0.04 0.06 0.08 0.10 0.12 0.14 |0.16 0.18 0.20
Percent defective LTPD

12

Acceptable quality level (AQL)
Acceptable fraction defective in a lot
Lot tolerance percent defective (LTPD or RQL)
Maximum fraction defective accepted in a lot
Producer’s risk, o
Type | error = P(reject a lot|probability
(defective)=AQL)
AQL allow to ensure with a sufficient level of

confidence the process does not reject « good
batches » - Supplier risk

Consumer’s risk,

Type Il error = P(accept a lot|
probability(defective)=LTPD or RQL)
The parameter ensuring that process does not

release « bad batches » is the UQL (also
called RQL, or LTPD) — Customer risk

Key learning: AQL are always

© Copyright PDA Author Romain Veillon

associated to RQL in an OC curve, this
is the patient risk pda.org
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N %
AQ L Accepted Rejected
44
i GU Confirmed GU False-reject
09 <_§\§95% - J
08 + ect Missed Defect_PConfirmed defect

Probability of acceptable number
of defects or kess

= 0 E, ©: v M o L0
N o~ o ™ < - [Ty wn
Lot Perce nt De fective

© D
o © ©

1.1

FromFigure 21 4, Integroted Enterpnse Excellence Volume 10 - Improvement Project Exscution:
AManagement and Black Belt Guide for Going Beyond Lean Six Sigma and the Balanced
Scorecord, Forrest W. Breyfogle Ill, Bridgeway Books/Citius Publishing, Austin, TX, Z008.
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AQL

Operating-Characteristic curve

Percent of lots expected to be accepted vs. the lot percent defective
100% — —
90% - N
AN
80% - \
o
%’_ 70% 4 \ — Lgvel Il, 0,25%, <150k
8 e0% - \
3 N\
w
§ s0% - \
S \\
£ 40% - \ Black zone
— Random zone Almost sure to
White zone Maybe PASS, FAIL AQL
Almost sure to maybe FAIL [~ (customer risk to accept
PASS AQL ~ - batch in this zone)
1 (supplier risk to reject -
batch in this zone) e —_—
0,00% 0,20% 0,40% 0,60% 0,80% 1,00% 1,20% |1,40% 1,60% 1,80% 2,00%
|
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Operating-Characteristic curve
Percent of lots expected to be accepted vs. the lot percent defective
100% -—T{._\
b

90% -

80% -
B 0% Level I, 0,25%, <150k — Levelll, 0,25%, <150k
B o
g 60% - ===Level lll, 0,25%, <150k
]
v
B 50% -
5
2 40% -
8
3 30% - -

20% - I

0% T T T T T T T T 1 == ='-|
0,00% 0,20% 0,40% 0,60% 080% 1,00% 1,20% 1,40% 1,60% 1,80% 2,00%
Lot percent defective
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AQL Sampling and ISO tables

Table 2-A — Single sampling plans for normal inspection (Master table)

- Acceptance quaiity limit, AQL. In percent itoms and per 100 items (normal inspection)
oo s:':’o.cm 0015} 0,025 0,040) 0,065| 0,10 [ 0.15 [ 025 [ 040 [ 065 | 10 156 | 25| 40 Jes | 10| 15 | 25 | 40 | 65 | 100 | 150 | 260 | 400 | es0 [ 1000
ooy Ac Re| Ac Re| Ac Re| Ac Ro| Ac Re| Ac Re| Ac Re| Ac Re| Ac Re| Ac Re| Ac Rl Ac Ro | Ac Ref Ac Re [ Ac R Ac Re| Ac Re| Ac Re| Ac Re| Ac Re| Ac Rle| Ac Re | Ac Re | Ac Re| Ac Re| Ac Re
A 2 N1 N I Glo $|r12|23|3 4|5 6|7 8]101|re15]21 22|30 3
B 3 ﬂ(ﬂ@ﬂv: 223|345 e|7 8[1011)1415/21 22|30 31|44 a5
c 5 o] O & 12]2a]s a5 6|7 8]0 n]|ras|ar 22|50 31fes us| 4
0 8 INEENER RN AR RN AR o 1| 2|29 afs 6|7 8]0 1|1 15|21 22f30 31]ee 05| 4P I
E 13 01 0{}!2 23|35 4|5 6|7 8[10011]1e 1820 22|30 31)es 25| 4}
F 2 IR B BN B ER I R R R B BT R T TS
6 | = ”--"".-—"T-- IR R B EE BRI B 7l10||u152|22‘T (TN
W | % o | D G| 2fzs]s a]s e ofon]res]a 22 4
3| e J,r ov| |1 2|23]a a)s 6] 7 8o i|ars|ar 22| 4p
K | 128 “-"-"--V' o 1| | | 2|za]|safs 6] o) sfar 2 0TI NTHrr T
L] 20 Slor| | @lr2]23]|sa|s6]70forfus)fe 2
M| ms Glo1| | Glrz|2a|safse]|7s]onfugda 2
[N 500 “-\;—otoouz 23|34|66|78|101 TN T T e
P e [<|or| D G|12|2a]34]|s6|7a]|0n]e1s
Q |12 01 H{}nz 23|a a5 6|7 8[10n|1e1sf2r 22
n 20| & U1 2[2a]04|s6]|7 8]0z < U UTeTuUr Uy
{}=Usemolirsl sampling pian below the arrow. If sample size equals, or exceeds, lot size, carry out 100 % inspection,
Q = Use the first sampling plan above the arrow.
Ac = Acceptance number
Re = Rejection number
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Parontoral Drug Assectation —

Why do we need to perform Tightened AQL in special cases ?

Operating-Characteristic curve
Percent of lots expected to be accepted vs. the lot percent defective
100% -
90% -
1}
80% - ‘\ = normal n=500 Acc=3 Rej=4
‘\ — renforcé n=800 Acc=5 Rej=6
B 70% - \ .
g \ ==-observé n=500 Acc=1
(] [}
§ 60% - \ = observé n=500 Acc=2
A}
"
8 50% - \
5 \
2 40% \
8 )
S 30% -
20%
10% - N
s-..--
0% T T Sesca — Uy T 1
0,00% 0,50% 1,00% 1,50% 2,00% 2,50% 3,00%
Lot percent defective
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Continuous Improvement
Defect

CAPAs Li Data

alysis

‘ ﬁ;creation Expert " Trend
analysis
, and  Team y
/ qualification ‘
VI
“ Inspector Certif. Rejects -

_ Defects

\/ \/ Machine\PQ\ —

Visual
inspection

( / ac
\ ‘ Lab /

Safety

\ Particle for. SN \
Analysis W

Packaging
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