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REQUIREMENT

ISO/IEC 17025, Section 5.9.1 states that laboratories

shall have quality control procedures for monitoring
the validity of all tests and calibrations undertaken.

Paragraph “a” of the same section suggests routine use
of CRMs or secondary reference materials as an
appropriate procedure to fulfill requirements of this
clause.

Sounds very straight forward...
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HOW CONFORMANCE IS ACHIEVED

* Use process water/wastewater as control.
* Maintain cultures internally.

* Purchase commercial controls or CRMs for both positive
and negative response.

* Purchase QC CRMs from PT provider.

Each of these has draw backs...
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HOW CONFORMANCE IS ACHIEVED

* Process water/wastewater — no traceability, not
quantitative, poor test of media performance.

* In-house cultures — labor intensive, not quantitative, have
to establish commutability.

* Commercial controls — typically no commutability data

supplied, sometimes value assighments are quite
uncertain.

* Purchase QC CRMs — are quantitative and provide

commutability data...but are really expensive (~
$100.00 each).
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COMMUTABILITY - MEASURING PERFORMANCE
Single Organism (E.coli) PT NPW Study Conducted in 2013.

Analytes AV Limits
Total Coliform (MPN) 910 L. 382-2170
] Primarily IDEXX

Fecal Coliform (MPN) 448 Methods 146-1371
E.coli (MPN) 907 472-1740
Total Coliform (MF) 862 Primarily SM 9222B 676-1090
Fecal Coliform (MF) 337 Primarily SM 9222D 43-2660
E.coli (MF) 519 Various Methods 47-3780

Internal Validation for Homogeniety: 1280 MPN /100 mL for E.coli/Total Coliform
Internal Validation for Stability: 1350 MPN /100 mL for E.coli/Total Coliform
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WE WANTED TO SIMPLIFY THE PROCESS!

We wanted to design and validate a quantitative multi-application
coliform CRM that could be economically used in environmental
testing labs as received, providing data for multiple test procedures.

The CRM would contain organisms that are:

* Total Coliform Positive /Fecal Coliform Positive/E.coli Positive

* Total Coliform Positive/Fecal Coliform Negative/E.coli Negative
* Total Coliform Negative/Fecal Coliform Negative/E.coli Negative

Further, the CRM would be evaluated by numerous common

environmental methods rather than only non-selective enumeration
technologies.
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GENERAL PRODUCTION PROTOCOL

* E.coli (INCTC 9001), K.aerogenes (NCTC 8167) and
P.aeruginosa (NCTC 12951) were received from Public
Health England, cultured and enumerated at NSI Lab
Solutions.

* Cultures harvested in late log phase.

* Aliquots of each culture, combined to yield Total Coliform
of about 1000 CFU, E.coli of about 800 CFU and HPC of
about 1200 CFU.

* Organism blend then dried to preserve, unitized and stored
for multiple method certification.
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CERTIFICATION PROTOCOL

* Each sample dissolved in 100 mL, pH 7.2 phosphate buffer.

* Analysis by 6 validated methods with n=20 per method.

SM 9223B Total Coliform
Colilert-18 ® Fecal Coliform @ 44.5°C
SM 9223B E.coli

SM 9222B Total Coliform

SM 9222D* Fecal Coliform @ 44.5°C
SM 92221 E.coli

HPC** Pour Plate

*MFC-Rosolic Acid Agar. Fitness further evaluated with commercial MFC-Rosolic Acid Broth.
**For informational purposes only.

Colilert-18® is a registered trademark of IDEXX Laboratories, Inc.
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Fecal Coliform
MFC Agar-Rosolic

Total Coliform Fecal Coliform Total Coliform M-endo
by Colilert-18 by Colilert-18
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INITIAL VALUE ASSIGNMENT/UNCERTAINTY ASSESSMENT

* Each value assignment was set to mean of n=20 without log
transformation.

* Uncertainty of value assignment derived as per ISO 34.

_ 2 2 2
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SM 9223B Total Coliform by IDEXX Colilert, QT 2000 896 + 115 MPN /100 mL
Colilert-18 Fecal Coliform by IDEXX Colilert-18 412 + 43 MPN /100 mL
SM 9223B E.coli by IDEXX Colilert, QC 2000 729 £ 93 MPN /100 mL
SM 9222B Total Coliform, M-endo 1170 CFU /100 mL

SM 9222D Fecal Coliform, MFC-Rosolic 458 + 51 CFU /100 mL
SM 92221 E.coli (Fluorogen/Chromogen MF) 892 + 111 CFU /100 mL

* Uncertainty ranges of 10-15% support fitness for use with typical
environmental methods.
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STABILITY

Total Coliform and E.coli/Fecal Coliform Evaluated for Purposes
of Stability Monitoring with N=5
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INTERLABORATORY PERFORMANCE: WOULD FIELD
PERFORMANCE OF THIS CRM BE COMPARABLE?

e Sample set chosen from November production run, previously
evaluated internally.

* All participating laboratories hold ISO 17025 accreditation and are
current NSI Lab Solutions PT customers.

* Laboratories instructed to use normal procedures with SM 9223B,
Colilert-18, SM 9222B and SM 9222D. No membrane filter E.coli

requested.

* Data Evaluation per NELAC:

* Log transformation of raw data
* Mean and standard deviation determine after outlier rejection

* No outliers per Q-Test.
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INTERLABORATORY PERFORMANCE - CONTINUED

2013 PT Round Multi-CRM PT Round
Analyte Study Mean Limits AV® Study Mean Limits
TC-MPN 910 382-2170 896 840 387-1820
FC-MPN 448 146-1370 412 372 176-1820
E.coli-MPN 907 472-1740 729 703 415-1190
TC-MF 862 676-1090 892 740 485-1130
FC-MF 337 43-2660 458 361 188-696
E.coli-MF 519 47-3780 Not Tested
0-Day TC/EC = 1280 MPN /100 mL (D Values by internal assay.

* Multi-organism design does not negatively affect field performance
relative to single organism design.
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CONCLUSION

Assigned value uncertainties 10-15% make CRM fit for use when
considering typical PT standard deviations.

Proficiency testing documents satisfactory field performance relative to
single organism PT designs.

Internal, method specific value assignments compare favorably with PT
means indicating method appropriate value assignments. Commutability is
assessed and documented.

Stability testing documents good stability across all test protocol.

Manufactured cost is just 10% higher than our typical single organism
CRM. It is economical.

Material fit for use as received for QA monitoring of 6 routine
environmental coliform methods.
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Thank You!
Ewart Morris
NSI Lab Solutions
1-800-234-7837



