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Survey Objective

* Document current industry practice for visual
Inspection of injectable products.

 Compare results with previous surveys
conducted in 1996 and 2003.




Questionnaire and Response

e 57 questions
Blinded response
» 230 companies/sites contacted

21 responded (9%)
- 8 North America, 12 Europe, 1 South America

27 responded (14%) in 2003
- 20 North America, 5 Europe, 2 Japan

20 responded (27%) in 1996
- 20 Northi America




Questionnaire Categories

* General

Manual Inspection
Automated Inspection
* Inspection Results

* |nspection Strategies
* Future Direction




Markets Served

2008 2003 1996

 North America ........ccocovvevveeneennnnn. 81% 81% 100%
e BEUrOpe ..coeeveee 90% 63% 75%
o Asia/PacifiC .......c.cooevvvnvenieninnnnnn. 81% 56% 70%
o South America .........cooevvvnveneennnnen. 81% 48% 50%
o AFFICA .ooveieieeee e 952% 26% 30%




Product Mix

2008 2003 1996

 Human Health Drug .................... 67% 85% 80%
 Biologicals / Biotech..................... 6% 37% 40%
o Veterinary ......coooevvveeveeiieeineennnne, 48% 7% 30%

Diagnostics ........cccoveevveeeviieen. 9% 4% 10%




Product Mix (cont.)

2008 2003 1996

e 1to5products ........ccevneenneennnnn. 14% 44% 30%
 6to10 products ...........cceeeneeeneenn. 14% 19% 5%
* 11 to 20 products ........................ 29% 11% 10%

>20 products ........ccceeevneiineennnnnn.. 43% 26% 55%




Product Type

2008 2003 1996
Solution ....ccveviiiii 54% 40% 60%
Lyophilized ........cccevvveevveeeeeennnenn. 25% 30% 27%
SUSPENSION ...eevneeieeieeeieeeeee. 6% 22% 9%
POWAEr ...coeeeeeeeeiieeeeeeeeeeea 0% 1% 2%
ointment .........cooevviiiiiiiieieenen, 1% 0% 1%
O ] 9% 3% 1%



Primary Package Type

2008 2003 1996

 Molded Glass Vials

- 11010 ML oo, 2% 12% 12%

- 11t0100 ML ccovveeieeeeeeeeeeeeee 13% 4% 14%

- >100 ML oo 0% 3% 9%
* Tubing Glass Vials

- 11010 ML v 32% 34% 44%

- 1110100 ML ovveeeeeeeeeeeeeean, 10% 14% 11%




Primary Package Type (cont.)

2008 2003 1996

PlasticVials ......cccoovvviiiniieen. 2% 0% 0.1%
Glass Ampoules ..........ccccevneennen... 15% 7% 1%
Glass Syringes ........coceeeveveeeieeenn.. 11% 0% 4%
Plastic Syringes ..........ccceceveeennn.... 1% 0% 0.5%
Other ..o 4% 18% 4%

- glass cartridges

- bags
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Production Volume

No response ........

<1 million units ....

1 to 10 million units ......................
11 to 30 million units ....................
31 to 60 million units ....................
61 to 100 million units ..................

> 100 million units

2008 2003

1996

3% 0%
14% 19%
29% 32%
29% 4%
10% 15%

5% 30%
10% -

5%
10%
20%
35%
15%
15%

11



Location of Inspection

Off-line

In-line with Filling .........................
In-line with Packaging .................

Firms inspecting empty containers ..
- molded or special containers
- customer requested

2008 2003 1996

81% 59% 37%
16% 22% 31%
3% 17% 42%

16% 28% 30%
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Time Between Filling and

Inspection
2008
S e = | 5%
1to2days ..cooeeeeveveeeieeeeeen 32%
Jto7days ....ccooeveeiiieiiieee 47%
ST AAYS oo 16%
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Manual Inspection

Magnification ...........................

- (2-5x, 4x median)

Clip/Grouped ........ccvvevnevneenennenn.

- number per group (1-16, 4 median)
Polarizer ......c.ooooveeiiiiiiieeeen.

2008

2003

1996

16%

56%
31%

22%

4%

80%
45%

30%

25%
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Manual Inspection Rate

« Molded Glass Vials
- 1to10mL ....cooveeeene. ...

1-12 sec / 6 sec median
0.7-4 sec/ 2 sec median
1-20 sec / 6 sec median

2-15 sec / 4 sec median
1-28 sec / 6 sec median
0.5-20 sec/ 7 sec median

No Data
1-4 sec/ 3 sec median
1-20 sec/ 7 sec median
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Manual Inspection Rate (cont.)

* Tubing Glass Vials
- 1to10mL ...cceneneene

- 11to100mL .................

e Glass Ampoules .................

1-17 sec / 5 sec median
0.7-60 sec / 8 sec median
0.5-20 sec / 7 sec median
2-15 sec / 4 sec median
1-60 sec / 15 sec median
0.5-20 sec / 8 sec median

3-10 sec / 5 sec median
4-42 sec [ 4 sec median
3-20 sec / 11 sec median
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Lighting

2008
Fluorescent ........coooevvveiieiiiiiiiiiieieen, 68%
Incandescent ........c.oeovviiiiiiiiiiiieen. 16%
BOth oo 16%

Intensity at container:

- 90-400 ft-candles / 270 ft-candles median
- 65-750 ft-candles / 215 ft-candles median
- 90-500 ft-candles / 225 ft-candles median
- 900-4000 lux / 2700 lux median

- 600-7,000 lux / 2,000 lux median

- 850-4,650 lux / 2,100 lux median

2003 1996
56% 45%
15% 25%
26%  25%
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Inspector Qualification

2008 2003 1996

e Training (56-160 hrs) ........ccccoeevueennnsn. 89% 96% 80%
* Testing (65-90% accuracy w/ test vials) . 100% 89%  80%
» Vision Test (20/20 corrected) ............. /9% 85% 80%
« ColorVision ...........ccoooeiviiiinnn... 68% - -

» Education (HS or equiv. minimum) ...... 26% 30% 25%
o EXperience .......cooeevviiiiiiiiiiiinn, 37% 15% 30%

* Firms with same requirements for
QA Inspectors .......coeevevveeeneeirn. 83% 82% 20%
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Inspector Requalification

2008 2003 1996

* Periodic Requalification Required 79% 92% 65%
e Requalification Interval:

-monthly .......ooeeiiee 5% 0% 8%

- quarterly .....oooeeeeieeee 0% 0% 8%

- semi-annually .............cccooevieieneeenn..L. 11% 8% 16%

-annually ......cooooveeiii 63% 75% 69%

- bi-annually ......................LLL. 0% 8% 0%
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Break Interval

« Maximum duration of uninterrupted inspection:

2008 2003 1996
= A MIN e 16% 12% 5%
= B0 MIN e 32% 15% 21%
= B0 MIN oo 32% 62% 32%
= 120 MIN e 11% 12% 37%
= 240 MIN cevnieeeeeeeeeeeeeeeee e 0% 0% 3%
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Inspection Method

For Particulate Matter:

- manual

- semi-automated
- automated

For Container / Closure Defects:

- manual

- semi-automated
- automated

2008

2003 1996

33%
24%
43%

36%
26%
39%

46%
19%
35%

33%
20%
42%

63%
15%
20%

48%
42%
5%
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Shift to Automated Inspection

2008 2003 1996

* Firms with plans to replace manual
Inspection with automated systems

In the next 1-2 years .................... 67% 50% 68%
 Justification:

- productivity ........ccceeevvieiiieiieeennn 92% 92% 100%

- QUAlIRY e 5% 92% 92%

- Ergonomics / safety ......................... 0% 8% 17%
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Validation Criteria

 Equivalent to manual
» Better than manual

e Other, not compared to manual ..

2008 2003 1996

38% 63% 950%
31% 25% 31%
31% 25% 19%
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Routine Challenges

2008 2003 1996

« Standards:

- standard material ............................ 64% 64% 50%

- product samples ...........ccceeeevnnennnn... 3% 36% 50%
* Frequency of challenges:

S (o] o T 0% 0% 15%

- eachshift .........coovvvieiiieee, 8% 13% 8%

- at set-up or for each batch............... 42% (5% 38%

- daily oo 25% 19% 23%

- WeeKlY ..o 0% 0% 8%
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Typical Reject Rates

e Solution .....

* Lyophilized

e Suspension

0.1-7.5% / 2.0% median
0.5-5% /| 2.5% median
0.1-5% / 1.9% median

0.1-8.0% / 1.0% median
0.6-5% [ 1.2% median
0.1-2.5% / 1.0% median

0.1-5.0% / 1.5% median
0.2-6% [ 2.0% median
0.3-2% [/ 0.9% median

25



Typical Reject Rates (cont.)

0.1-1.0% / 1.0% median
0.6-1% [ 0.8% median
0.3-2% [/ 0.9% median
No data

2.0% [ 2.0% median
0.1-1% [/ 0.6% median
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Most Common Defects
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Most Common Particulate

Matter Identitied
c (1) Lint / Fiber
¢ (2) Glass
¢ (3) Product Related
* (4) Rubber
* (5) Metal
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Transient Particulate Matter

2008 2003 1996

* Firms having observed transient

particulate matter (TPM)................. 50% 60% 75%
« TPM Observed to:

- appear after holding ..........ccccevvveennn.e.. 50% 67% 20%

- disappear after holding ....................... 29% 29% 1%

- appear after handling / agitation ......... 8% 22% 14%

- disappear after handling / agitation ..... 29% 36% 27%

- appear w/ change in temperature ....... 42% 11% 18%

- disappear w/ change in temperature ... 43% 35% 14%

29



Transient Particulate Matter
(cont.)

 When TPM is known to occur in a product, the following
practices are employed:

2008 2003 1996
reinspect w/ std. inspect. method ... 50% 50% 27%
- hold before inspection .................... 10% 30% 41%
- ACCEPL AS IS vurrvneenieeeiieeeeieeeeeieenn. 30% 10% 18%
- reinspect w/ mod. inspect. Method.. 10% 10% 14%
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Auditing Lot Quality

2008 2003 1996

 Audit performed on every lot ............. 85% 72% 90%
« Audit performed on selected lots ....... 0% 8% 5%
 No audit performed ............................ 15% 20% 5%
» Audit perfformed by QA .................. 4% 85% 89%

Audit performed by Production .......... 26% 15% 11%
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Sampling Plans

* Firms w/ sampling plan based on:

- ANSI Z1.4 (Mil Std 105E) ..............
Mil Std 1916 .........cevveeeeeeeeea.
ISO2859.1 ..cviiiieeee
JISZ9015 ...

2008 2003 1996

53%
11%
11%
15%

0%
10%

70%
10%
10%
5%
5%
0%

90%
0%
0%
0%

0%

10%
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Sampling Plans (cont.)

» Typical lot size .. 1,500-150,000 / 33,000 median
1,000-400,000 / 20,000 median
2,200-300,000 / 65,000 median

e Typical sample size ...... 30-2,500 / 500 median
1-1,000 / 315 median
10-3,000 / 600 median
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Sampling Plan AQL's

* Critical Defects ......

« Major Defects

* Minor Defects

0.00-1.0 / 0.10 median
0.00-0.10 / 0.10 median
0.006-0.10 / 0.035 median

0.10-3.0 / 0.65 median
0.07-1.5 / 0.65 median
0.25-2.5 / 0.83 median
0.50-5.00 /4.00 median
0.4-4.0 / 2.5 median
1.3-4.0 / 2.9 median
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Classification of Defects

* 45% of firms classity Particulate Matter as Major and
45% as Critical.

- Categories may be sub-divided into additional
categories e.g. Major A (PM) / Major B (other), Minor /
Cosmetic.

* 63% of firms use the same AQL for all PM (including
glass).
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Acceptance Criteria

2008 2003 1996

* Firms that apply same criteria to

veterinary and human health
ProductS.......ccoveeveiiieiiieiiieeeeee. 100% 83% 100%

* Firms that apply same criteria to
products destined for all markets ... 68% &7% 90%

- Those indicating no, (32%) have special criteria for
products intended for the Japanese market.
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Alert/ Action Limits on 100 %
Inspection Results

2008

* Firms with established limits ............. 85%
- Firms with same limit for all products 44%
* Practice if limit exceeded:
- investigate .........ccocoeeeiiieiiiieiee, 70%

= TEINSPECE . cvveeveeeeeeeeeeeeeeeeeeea,
- reject all orpartof lot ......................... 9%




Alert/ Action Limits on 100 %
Inspection Results (cont.)

2008

e Alert/Action Limits:
e LAY e, 32%
= O 2% o 21%
= B0 Y0 e, 37%
= 510 10%0 e 16%
ST0Y0 ceveeeeieeeeeee e 11%
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Alert/ Action Limits on 100 %
Inspection Results (cont.)

 \What defects are included

In calculating this limit? 2008
—all e 76%
- criticalonly .........coeeeviiiieiin.lL. 6%
- critical and major ...................... 18%

 Firms that correct results for false

reJectS ..o, 20%
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Reinspection

* Firms that limit to number of inspections..... 63%
 Maximum number of times a lot can be inspected:
e 40%
- 2 i, 0%
- 3, 60%
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Reinspection of Culled Units

 Firms which return units found

acceptable to lot:

- after manual reinspection

- after automated reinspection

« Same vs. tightened acceptance
criteria for reinspection by:

- manual inspection .....

- automated inspection

2008 2003 1996

25% 22% 45%
99% 38% 958%

80% vs. 20%
100% vs. 0%
82% vs. 18%

88% vs. 12%
83% vs. 17%

50% vs. 50% »



Regulatory Observations

* Firms that have been challenged on their inspection
program in the last 2 years .... 42%

« Questions from regulatory agencies during audit:
- Basis for Defect Limits

Validation methods for automated equipment

System Suitability Test before each batch

Composition of test sets

Trending of inspection results

Inspector training and qualification
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Conclusions

* Limited changes have occurred in inspection practices
since 1996 and 2003 surveys.

« Manual inspection is generally performed under
controlled conditions, however these conditions still
vary widely.

* Most firms expect tighter regulatory requirements to
Impact inspection practices in the future.

43



Conclusions (cont.)

* Firms are planning to replace manual inspection with
automated inspection to improve productivity and
quality.

* Automated inspection is applied to particulate matter in
solutions to the same extent as previously observed.
The number of systems installed for cosmetic /
container inspection has increased.

44



Acknowledgments

* Iris Rice - PDA
* Matthew Ostrowski — Pfizer
 Respondents

Thank you all for supporting our industry





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF0056004d0052004400200072006500670075006c00610074006f0072007900200031002e00340020005000440046002000640069007300740069006c006c00650072002000730065007400740069006e00670073002e000d>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


