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ABSTRACT
For years environmental laboratories throughout the US have been required to verify the calibration standards they use for their instrument initial calibration using an independently prepared second source lot reference standard.  The description of this second source lot is contained in various national and state-published standards and quality assurance program manuals.  Laboratories are audited for compliance to such written standards; however there is ambiguity in terms of what a “second source lot” means.  The definition of second source is typically determined by the auditors representing accrediting bodies, state regulatory agencies, or federal program quality assurance manuals.  Since the interpretation is left to the auditing professional based on the information available and to a large extent, their own professional opinion, the definition may vary from one auditor to another, or among different programs for the same laboratory.  This creates confusion for the laboratory and complicates the quality assurance procedures they must follow in order to remain compliant with multiple program requirements.  

This presentation will provide an overview of the origin of the second source requirement and examine the published statements describing it.  Viewpoints of the auditors, accrediting bodies, laboratories and reference standard manufacturers will be included with the intent to raise awareness of the ambiguity of current definitions and proposed universal definitions of what a “true independent second source lot” reference standard represents.  Also presented is an actual case study where a reference standard manufacturer either procured, or attempted to procure independently manufactured raw material sources for organic compounds used in the manufacture of Certified Reference Materials.  Their findings will be shared with regard to the impacts on the quality and cost of their reference standards manufacturing processes, and the products themselves.

INTRODUCTION
For many years in the environmental laboratory services industry the term “second source” has been applied with multiple meanings which has created confusion among laboratory managers, accrediting bodies and auditors.  It is the purpose of this paper to describe the history, evolution, current application and meaning of this term in order to create a better understanding of this requirement with the desire to minimize confusion.  The authors will also propose industry standard specifications for the manufacture and use of true second source reference standards which are clearly defined and which allow for reasonable practical application by those who either prepare, or manufacture reference standards.  
Lester Dupes:  07/01

Purpose of Second Source Standard

The analyses of second source standards serve multiple purposes as important quality assurance/quality control elements in environmental analytical methodologies.  One of the primary reasons for analysis of a second source standard is to confirm that the manufacturer specified analyte list and concentrations of the primary source standard, typically used for the initial calibration curve and generally for quantitation of positive results, is accurate.  In the event the manufacturers stated concentrations are incorrect or a laboratory preparation error occurred when preparing lower concentration serial dilution standards, a second source standard quantitated against the initial calibration curve can assist in identifying issues with either the primary source standard or the laboratory prepared dilutions.  

The second source standard also confirms the identity of the compounds contained in the primary source standard by comparison of mass spectra to ensure that the primary standard analyte list is correct and that in the event isomers are present that they are proper by retention time comparison.  This information can be used to identify improperly manufactured lots of standards prior to further analysis.

Continued analysis of the second source during the course of multiple analytical sequences can also serve to cross check for degradation of the initial calibration source.

HISTORY   (What is the history of this issue?  Where did it originate and when did it become a requirement?)  Jerry Parr on 06-20
On December 2, 1994, EPA announced the first meeting of the National Environmental Laboratory Accreditation Conference (NELAC). This Federal Register notice contained a draft of the first NELAC standards developed by a state/EPA focus group.  Section 5.7.3.2 of this document stated:

All initial calibrations shall be verified with standards of high quality obtained from a second or different source. These verification standards shall be analyzed with each initial calibration or quarterly, whichever is more frequent.

Although a few methods (e.g., Methods 200.8 and 6020) had comparable language, this appears to be the first time the concept of a second source calibration verification for all test methods was put forward.  The committee chair at the time, Silky Labie, stated “The idea was brought up as a way of verifying the validity of the original standard.  I personally had encountered several “certified” standards that were found to be incorrect.  Our laboratory had instituted the practice of verifying the calibration by using an independent source.  In some cases, it was a QC sample of a known concentration or a standard prepared from neat materials.  The committee thought it important enough to include as a part of the NELAC standard.”
As the NELAC community worked on this draft standard, it was revised in 1997 by adding acceptance criteria for the check:

When available, all initial calibrations shall be verified with a standard obtained from a second or different source.  This verification standard shall be analyzed with each initial calibration and shall be within 15% of the true value unless the laboratory can demonstrate through historical data that wider limits are applicable.

However, by 1999, comments from laboratories and others that the language was too specific led to the language below, as slightly modified in subsequent versions of the standard:

all initial instrument calibrations shall be verified with a standard obtained from a second manufacturer or from a different lot. Traceability shall be to a national standard, when commercially available;
This issue was being considered by others during this time frame.
· In 1998, Roy Keith Smith presented a paper at the National Environmental Monitoring Conference titled Benzidine? Really?. In this paper, he showed how one supplier had actually provided dibenzothiophene instead of benzidine.  Both compounds have the same melting point, and melting point was used to confirm the identity. He suggested use of a second source to verify identity.

· The Air Force and Army Corps of Engineers both adopted requirement for laboratories that performed work for them. The Air Force Center for Environmental Excellence Quality Assurance Project Plan published in 1997 required a second source verification with acceptance limits ranging from 10 to 25%, based on the test performed. The Corps of Engineers published a Engineer Manual in 2005 that required a second source verification with limits of 90-110% for inorganics and 80-120% for organics.

Now 20 years later, very few test methods have a requirement for a second source verification. Most methods have a general statement in the Reagent section of the method to prepare standards from pure reference materials or purchase as certified stock solutions, but no requirement to verify either the identity or purity of either the pure material or stock solution.  EPA’s Contract Laboratory Program, in various Statements of Work, does require laboratories and reference material suppliers to verify the purity and identity of materials used as standards with a combination of independent analytical techniques such as differential scanning calorimetry, gas chromatography with flame ionization detection, high performance liquid chromatography, or infrared spectrometry.

In the intervening years since this concept was first introduced, various organizations have attempted to establish arbitrary limits for acceptance, ranging from 10% to 25%.  The 2009 TNI standard has no acceptance limit, leaving it to the laboratory to decide.  The latest version of the Department of Defense Quality Systems Manual  requires laboratories to establish acceptance criteria for the initial calibration verification “at least as stringent as those for the continuing calibration verification.”

From Rob Knake and Chris Gunning added from Fred Mclean of Navy on 06-18:
It all started with the EPA Organic methods. It was known from early on that the "standards" used to calibrate with had a very shaky pedigree. It was assumed incorrectly that all organic standards were "NIST" traceable, when only a small handful had any type of traceability. With thousands of organic compounds required to be analyzed by thousands of different permits, there was never a way to a handle on the uncertainty except through second source verification. One of the major problems with organic standards were in the manufacturing process itself.

I give you an example:

During the 60's and 70's PCB Arochlor production was big business for many chemical manufactures such as Dupont and Allied Chemical. Each company had its own proprietary way of manufacture, and then EPA bans their use. Which company produced the "right" kind of PCB? Since the major companies were no longer producing PCBs, and EPA was require their analysis for cleanup sites, the smaller companies such as Sigma-Aldrich had to oversee small scale production. The standards produced in many cases did not "match" the PCBs found during clean-up. So second sources were required to at least verify that the organic compounds in question were actually those analyzed for.

Since EPA was starting to require second source in their methods, we DoD from version 1.0 of the QSM made it a requirement also. It was more or less an overarching requirement, since some EPA methods (and versions of methods) required second source and some did not. 

We still struggle over what "second source" actually means. At the very least we want calibration standards verified by a different lot of material.

We have no way to check that a standard produced is of differing raw material than a second source. That is why we seem to get perplexed over terms such as manufacturer/vendor/producer/retailer.

Most labs we know use the "two in a package" vendor standards which provide a primary and secondary standard. As to how traceable they really are, I could only guess.

DEFINITION OF A TRUE SECOND SOURCE  (We should attempt to define what exactly is meant by a true second source here.  Perhaps there are several definitions and we list and compare them pointing out ambiguous terms?)
From Jerry Parr on 06-03:
6020 1994

5.7 The quality control standard is the initial calibration verification solution (ICV), which must be prepared in the same acid matrix as the calibration standards. This solution must be an independent standard near the midpoint of the linear range at a concentration other than that used for instrument calibration. An independent standard is defined as a standard composed of the analytes from a source different from those used in the standards for instrument calibration.
200.8 1994

7.8 Quality Control Sample (QCS) - The QCS should be obtained from a source outside the laboratory. The concentration of the QCS solution analyzed will depend on the sensitivity of the instrument. The QCS should be analyzed as needed to meet data-quality needs and a fresh solution should be prepared quarterly or more frequently as needed.

NELAC 1994 (first draft of standard)
5.7.3.2  Initial Calibrations

All initial calibrations shall be verified with standards of high quality obtained from a second or different source. These verification standards shall be analyzed with each initial calibration or quarterly, whichever is more frequent.


NELAC 1997 (first standard that was implemented)
5.9.4.3
Instrument Calibrations
a) When available, all initial calibrations shall be verified with a standard obtained from a second or different source.  This verification standard shall be analyzed with each initial calibration and shall be within 15% of the true value unless the laboratory can demonstrate through historical data that wider limits are applicable.


NELAC 1999 (Language that continues through 2009)

5.9.4.2.1 Initial Instrument Calibration:
d)  All initial instrument calibrations must be verified with a standard obtained from a second source and traceable to a national standard, when available.

AFCEE Version 2.0, 1997

	QC Check
	Minimum
Frequency
	Acceptance
Criteria
	Corrective
Actiona
	Flagging
Criteriab

	GC Methods
	
	
	
	

	Second-source calibration verification
	Once per five-point initial calibration
	All analytes within (15% of expected value
	Correct problem then correct problem then repeat initial calibration
	Apply R to all results for specific analyte(s) for all samples associated with the calibration

	GC/MS Methods
	
	
	
	

	Second-source calibration verification
	Once per five-point initial calibration
	All analytes within (25% of expected value
	Correct problem then repeat initial calibration
	Apply R to all results for specific analyte(s) for all samples associated with the calibration


Also required for AA and wet chem methods, but not ICP or ICPMS with 10% and 15% limits.

Army Corps of Engineers EM 200-1-10
Environmental Quality - Guidance for Evaluating Performance-Based Chemical Data 
30 June 2005

Initial Calibration Verification (ICV) - An initial calibration verification (ICV) refers to the use of a mid-level, second-source, instrumental standard to verify the accuracy of the standards used to perform the initial calibration. The ICV is typically performed immediately after the initial calibration. The acceptance limits for ICV recoveries should be similar to the acceptance limits for other instrumental QC samples such as CCVs.
ASTM
D4128 2006 No requirement

Standard Methods

6410 (2000) 

Section 4.g 

Stock standard solutions: Prepare from pure standard materials or purchased as certified solutions.

DW Cert Manual No discussion
524.2 Rev 4.0, 1992

7.3 Stock Standard Solutions -- These solutions may be purchased as certified solutions or prepared from pure standard materials.

No discussion of second source

SW-846

8000A 1992: No requirement

8240B 1994: No requirement

WW Methods

Method 625

6.7 Stock standard solutions Standard solutions can be prepared from pure standard materials or purchased as certified solutions.

6.7.1 When compound purity is assayed to be 96% or greater, the weight may be used without correction to calculate the concentration of the stock standard.  Commercially prepared stock standards may be used at any concentration if they are certified by the manufacturer or by an independent source.

Method 1666 (1998)

Standard solutions - Purchased as solutions or mixtures with certification to their purity, concentration, and authenticity, or prepared from materials of known purity and composition. If compound purity is 96% or greater, the weight may be used without correction to calculate the concentration of the standard.

CLP 

OLM04.2 May 1999 (similar language in ILM 5.2)
7.2 Standards

7.2.1 Introduction

The Contractor must provide all standards to be used with this contract. These standards may be used only after they have been certified according to the procedure in Exhibit E. The Contractor must be able to verify that the standards are certified.

Appendix E

5.2 Preparation of Chemical Standards from the Neat High Purity Bulk Material. A Contractor may prepare their chemical standards from neat materials. Contractors shall obtain the highest purity possible when purchasing neat chemical standards; when standards are purchased at less than 97% purity, the Contractor shall document the reason why a higher purity could not be obtained.

5.2.1 Neat chemical standards shall be kept refrigerated when not being used in the preparation of standard solutions. Proper storage of neat chemicals is essential in order to safeguard them from decomposition.

5.2.2 The purity of a compound can sometimes be misrepresented by a chemical supply house. Since knowledge of purity is needed to calculate the concentration of solute in a solution standard, it is the Contractor's responsibility to have analytical documentation ascertaining that the purity of each compound is correctly stated. Purity confirmation, when performed, should use either differential scanning calorimetry, gas chromatography with flame ionization detection, high performance liquid chromatography, infrared spectrometry, or other appropriate techniques. Use of two or more independent methods is recommended. The correction factor for impurity when weighing neat materials in the preparation of solution standards is:

weight of impure compound = weight of pure compound/(percent purity/100)

where "weight of pure compound" is that required to prepare a specific volume of a standard solution at a specified concentration.

5.2.3 When compound purity is assayed to be 97% or greater, the weight may be used without correction to calculate the concentration of the stock standard. If the compound purity is assayed to be less than 97%, the weight shall be corrected when calculating the concentration of the stock solution.

5.2.4 Misidentification of compounds occasionally occurs and it is possible that a mislabeled compound may be received from a chemical supply house. It is the Contractor's responsibility to have analytical documentation ascertaining that all compounds used in the preparation of solution standards are correctly identified.

Identification confirmation, when performed, shall use gas chromatography/mass spectrometry analysis on at least two different analytical columns, or other appropriate techniques.

5.3 Purchase of Chemical Standards Already in Solution. Solutions of analytical reference standards can be purchased by Contractors provided they meet the following criteria.

5.3.1 Contractors shall maintain the following documentation to verify the integrity of the standard solutions they purchase:

· Mass spectral identification confirmation of the solution,

· Purity confirmation of the solution, and

· Chromatographic and quantitative documentation that the solution standard was QC checked according to the following section.

5.3.2 The Contractor shall purchase standards for which the quality is demonstrated statistically and analytically. One way this may be demonstrated is to prepare and analyze three solutions, a high standard, a low standard, and a standard at the target concentration. The Contractor shall have documentation to demonstrate that the analytical results for the high standard and low standard are consistent with the difference in theoretical concentrations.
FEM Glossary

Second Source Calibration Standard – A standard obtained or prepared from a source independent of the source of standards for the initial calibration that is used to verify the correctness of a calibration. The second source standard is used to prepare the Independent Calibration Verification sample.

Independent Calibration Verification (ICV) – An analytical standard used to verify calibration prior to analysis of samples. The ICV is obtained from a separate source than the calibration standards, but may be from a different lot from the same vendor.

Rob Knake  07/01

ISO Guide 34 and Second Source

Most “second source”, as well as primary source, materials are obtained from a reference material producer (RMP).  Due to the reliance on these materials in testing activities to establish traceability, set calibration curves, establish uncertainty statements, etc. the industry has demanded an evaluation of these organizations’ competence to produce these standards.  This in part led to the development of the standard ISO Guide 34 which establishes the general requirements for a RMP to meet to ensure competent operation and production of reference materials.  ISO Guide 31 which details the requirements of the certificates and labels issued by a RMP even address the idea of “second source” material by stating “Certifying bodies should always avoid the situation where failure to disclose relevant information about the source may result in the CRM being used to validate an analytical method applied to the same batch of material as the CRM.”

Per the International Organization for Standardization (ISO), ISO Guide 34:2009 - General Requirements for the Competence of Reference Material Producers “is intended for the use by reference material producers in the development and implementation of their management system for quality, administrative and technical operations. Reference material customers, regulatory authorities and accreditation bodies may also use it in confirming and recognizing the competence of reference material producers.”  Unlike other international standards like ISO 9001 which only addresses and organization’s quality management system, ISO Guide 34 is specific to the activities that a RMP undertakes in the production of its reference materials and there are requirements that the RMP conducts those activities competently.  Areas of additional specific requirements include production planning, production control, material handling and storage, material processing, data evaluation, metrological traceability, assessment of homogeneity, assessment of stability, characterization, assignment of property values and their uncertainties, certificates and documentation for users, and distribution services.  All of these additional areas are critical to production of a quality reference material which can be relied upon.  

ISO Guide 34 also requires that a reference material producer meets the applicable requirements of ISO/IEC 17025 – General Requirements for the Competence of Testing and Calibration Laboratories for any testing and calibration activities in which I partakes in the production of the reference materials.  It is critical that the RMP is competently performing the testing activities that support their production as these activities will support the final assigned values and uncertainties of the reference material.  

A RMP can create and implement a management system that meets the requirements of the standard and assess themselves to the requirements and make an attestation of such.  However, many organizations have chosen to also pursue accreditation from a third party accreditation body for the reference materials that they produce.  This third party attestation that the RMP meets the requirements of the standard allows increased confidence in the users of their products and often grants them increased recognition in many markets.  It is important that the accreditation body is also competent to perform the assessment of the RMP.  It is recommended that the accreditation body is part of the International Laboratory Accreditation Cooperation (ILAC) Mutual Recognition Agreement as they have been evaluated and deemed competent to perform those assessments.  For more information https://www.ilac.org/ilacarrangement.html. 

A RMP that has been accredited will be issued a scope of accreditation that details the types of reference materials that it is competent to produce.  These categories are typically based upon the guidance in ILAC G12 Appendix B (https://www.ilac.org/guidanceseries.html).  Currently there are limited requirements to dictate the information that an accreditation body must include on the scope of accreditation for a RMP.  The scope may not detail things such as testing method used by the RMP to determine the assigned values, specific concentration ranges or uncertainties, each specific analyte that could be included in a reference material, etc.  However, this information will generally be included on the certificate provided by the RMP if it is a certified reference material.  A RMP is required to meet the requirements of ISO Guide 31 for the certificates and labels that are issued.  If there is ever a question regarding the acceptability of a reference material for your use it is suggested that you request an example certificate to verify it is fit for your intended purpose.   

So, there are internationally recognized requirements and an assessment processes for the evaluation of RMPs in which the competence to produce a reference material is determined.  There are similar requirements for the testing and calibration laboratories that are the users of the reference materials some of which may be these second source materials.  However, in many cases there are no requirements for the manufacturers of the starting materials (chemicals, pesticides, etc.) from which the reference materials are being produced.  The manufacturers of these starting materials are not typically in the business of producing a product with the intent of it being used as a starting product for a reference material.  However industry, government, regulators, etc. have demanded that the material they produce be tested for its presence in things like waste water, soil, toys, etc.  This has essentially made the manufacturer of a product, a supplier of a starting material for a RMP in their production of reference materials.   

CASE STUDY  (RESTEK has been working on developing true second source reference standards for a customer in recent months and has encountered challenges and learned much regarding the practical aspects of creating a completely separate reference standard product using different raw materials.  In this section we will share what we experienced and learned identifying limitations and conclusions)
Joe K  

Delivering cost-effective Certified Reference Materials (CRMs) containing organic chemical compounds to testing laboratories to assist them with meeting the laboratory quality assurance objectives of their customers has become a significant challenge in light of recent changes imposed by the regulatory community.  For many years, since a second source lot CRM was first required, some CRM manufacturers have made two lots using the same raw materials.  This has satisfied most program requirements for labs during the past fifteen years.  Although it is widely recognized that manufacturing practices may vary significantly from one CRM manufacturer to another many laboratories have purchased two lots of reference materials from two different CRM suppliers, while others have purchased two lots from the same supplier.  Laboratories have expressed the following advantages and disadvantages for both approaches noted in Table 1 below:

Table 1 – Laboratory Advantages and Disadvantages of Purchasing two lot sources

	
	Purchase Both Lots From Same CRM Supplier
	Purchase Both Lots From Different CRM Suppliers

	Perceived Advantages


	· Better quantitative agreement between the two lots

· Single point of purchase

· Lower cost to purchase larger volumes from supplier

· Very easy to purchase CRMs containing same compounds for both lots
	· Greater trust that two lots independently prepared

· Meets auditor/QA Plan requirements

	Perceived Disadvantages


	· Less trust that two lots are Independently prepared
	· Poor Quantitative Agreement between two lots

· Multiple points of purchase

· Higher cost to purchase lower volumes from supplier

· More difficult to purchase CRMs containing same compounds for both lots 


One might ask why there would be better quantitative agreement between two CRM lots purchased from the same manufacturer compared to those purchased from two different CRM manufacturers.  The assumption is that all manufacturers produce their CRMs according to the same manufacturing specifications and procedures.  This is simply not true in most cases. While there may be exceptions, not all CRM manufacturers make their products according to industry standard specifications mostly because there are very few industry-standard specifications for the manufacture of CRMs beyond the traceability of laboratory volumetric glassware and balances and the documentation of manufacturing steps.  

For example, some CRM manufacturers verify the purity of their raw materials after procurement by checking for both chromatographable and non-chromatographable impurities through the application of various analytical techniques.  Should the raw material supplier’s purity be found to be incorrect based on analytical determinations the purity value is changed to reflect the true value.  The final concentration of the compound is then determined by using the true purity and not the value provided by the supplier.  This is one reason why two CRMs procured from two different manufacturers might be quantitatively different enough to fail QC criteria in the lab after a calibration check standard from a second source is analyzed.

Another example is related to the practice of assigning expiration dates to Reference Materials.  In speaking with customers it was disclosed that some CRM suppliers assign their expiration dates to their CRMs at the time of shipment, and not at the time of manufacture.  This practice can save a CRM manufacturer a significant cost of disposal for un-sold inventory should they expire during storage prior to sale and shipment to a customer.  Such a practice would create a higher likelihood that some compounds would break-down and become unstable should they exceed their stable lifetime.  Also, do laboratories ask their CRM manufacturers if they conduct ongoing stability studies on all of their products, and do they ask to see their data?  

In considering the above observations, one might be concerned about whether requiring a second source lot from a different manufacturer really does enhance the overall quality of data given the potential differences in CRM manufacture from one supplier to another.  Should the second source values be significantly different from the calibration curve source how does the laboratory chemist determine which of the two is correct?

Procurement of Raw Materials from two Independent Sources

Rob Knake July 01

An ISO Guide 34 accredited/compliant RMP is required to evaluate their suppliers of critical consumables, services, and supplies which include these starting materials.  The challenge in evaluating suppliers in many instances is that the manufacturer does not maintain accreditation for testing or reference material production but they may be registered to another standard such as ISO 9001.  ISO 9001 registration gives the RMP assurance that the manufacturer has implemented a quality management system that meets the requirements of ISO 9001, however ISO 9001 registration does not include evaluation of the technical competency of the manufacturer to produce a “quality” product which would include the testing and production processes.  These causes concerns when evaluating a potential supplier especially when the supplier is providing a test report and/or certificate that contain data that the RMP would need to rely upon when producing their reference materials.  This situation is further complicated by the fact that in many instances the RMP may not have another option for the supplier of the starting material as that manufacturer may be the sole source or possible the only “second source” available.  

ISO Guide 34 addresses the production of reference materials including the processing of the starting material.  However, when the starting material is being provided by a manufacturer or perhaps a third party supplier that is not accredited to ISO Guide 34 or comparable standard it will likely cause the RMP to conduct additional testing and to have increased uncertainty associated with the final product.  This will result in a reference material that will likely be more costly and, due to the higher uncertainty, may not be ideal for its intended purpose as a second source material.  However, it may be the only option available.  

Joe K 

CRM manufacturers face challenges when procuring two different neat raw materials to be used for the manufacture of their products.  The minimum requirements CRM suppliers utilize which a significant impact on purchasing the best raw materials are compound, purity, price and availability.  A case study conducted by a CRM manufacturer who was asked by one of their customers to produce two independent lots using different raw material sources revealed the observations noted in Table 2.  This table summarizes the challenges observed during procurement of neat raw materials for an ISO Guide 34/17025 compliant second source lot CRM for semi-volatile organics.

Table 2 – Observations Noted During The Procurement Process of acquiring new neat raw material sources for the manufacture of a “second source lot”.

	Compound Purity
	While a second raw material sources could be found, the new supplier’s product purity is limited to less than 90% whereas the current raw material sources used are greater than 98% purity



	Availability
	· While many second raw material sources could be found the quantities available for purchase within a reasonable time-frame were limited causing delays in procurement – concern about  availability for re-orders in the future

· For some compounds, especially multi-component mixtures, there were no second raw material sources available for purchase from other suppliers



	Price
	Although second sources of raw materials could be found, the cost of purchasing them was significantly higher than the legacy supplier thereby increasing the cost of the second source product significantly



	ISO Certifications
	· It was noted that while some raw material suppliers possess various accreditations, others do not.  

· It was also noted that there is little consistency among suppliers with regard to which accreditations they carry

· It’s possible that a CRM manufacturer may be forced to purchase a second raw material source from a non-accredited supplier to meet the “True Second Source” requirement

 


In Table 2 above, the last category is one of particular interest with regard to the issue of whether procuring a second raw material source from a different manufacturer really adds an extra level of quality to the manufacture of a CRM.  Since there appears to be no requirement in ISO Guide 34 to procure raw materials for CRM manufacture from ISO accredited suppliers, is requiring the use of two independently manufactured raw material lots adding to the overall quality of the product?  Table 3 below summarizes the accreditations held by various raw material suppliers to give the reader an idea of what is commonly found in the marketplace.

Table 3 – Survey of Raw Material Suppliers and Manufacturers and their Accreditations under which they manufacture or sell their products

	Supplier A
	ISO 9001:2008 and ISO 14001:2004

	Supplier B
	

	Supplier C
	

	Supplier D
	


Table 4 – Examples of Compounds Presenting Challenges for Manufacture of a Second Source Lot from a new Raw Material Source

	
	
	

	
	
	

	
	
	

	
	
	


RESULTS & DISCUSSION  (Summarize lessons learned from the case study and the authors in attempting to apply current definitions of a true second source to laboratory operations and quality assurance programs)
CONCLUSIONS & RECOMMENDATIONS
(I would like to see us propose specifications for manufacturers and/or preparers of reference standards that incorporate lessons learned from the case study.

FUTURE WORK  (I recommend we consider future work, or information to be obtained that will further clarify misunderstandings, or ambiguous terminology)
ACKNOWLEDGEMENTS
Include if appropriate.
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Comment from Committee Chair in 1994: It seems to me that the idea was brought up as a way of verifying the validity of the original standard.  I personally had encountered several “certified” standards that were found to be incorrect.  Our laboratory had instituted the practice of verifying the calibration by using an independent source.  In some cases, it was a QC sample of a known concentration or a standard prepared from neat materials.  I don’t know if I proposed it or if it was a collective process.  The committee thought it important enough to include as a part of the NELAC standard.


Committee Member: That’s what I recollect too, the language was found in some of the EPA methods of the day.  To the committee it made sense that the standard come from a different source.


Committee Member:  That is what I remember.  In the early times, one could get very significant differences in reference material from multiple vendors.  Since the second source is only required with an initial calibration and is not carried thru sample prep., it seemed a worthwhile commitment of time and resources to helping assure accuracy.  Some analysts/labs use a second source for their Lab Control Standard but it was agreed that is not necessary since the LCS is classically focused on recoveries thru the entire method—thank goodness since 90+% of the reference methods do not treat samples and  cal. Stds. the same.





1998Minutes of the Quality Systems Committee: Concern was expressed for using “specific” rather than “general” language in the calibration section. Specific language may conflict with instructions of some methods and make acceptance of the Quality Systems Standard difficult for some interests. Use of generic language, as in the current standard, is more acceptable.
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