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OverviewOverview ofof NISTNIST SRMSRM PProgramrogramOverviewOverview ofof NISTNIST SRMSRM ProgramProgram 

20 Divisions20 Divisions in 3 NISTin 3 NIST 
LaboratoriesLaboratories 

3 major3 major categoriescategories 
CChh  i li l  ii ii  hh i li l  ii  dd  

~ 32,000 units sold/year~ 32,000 units sold/year 
$12.6 M cost recovery income$12.6 M cost recovery income 

��  Chemical composition, physical properties andChemical composition, physical properties and 
engineering propertiesengineering properties 

~ 1300 p~ 1300 roductsproductspp
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How are SRMs Used?How are SRMs Used?How are SRMs Used?How are SRMs Used? 

Sampling 

Type 2 for Verification 

Sample
Preparation 

Type 1 for Calibration 

Instrumental 
Analysis 

Type 1 for Calibration 

Result/UncertaintyResult/Uncertainty 
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Chemical Measurement 
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Importance of NIST SRMsImportance of NIST SRMspopo 

Certification of NIST SRMs for sulfur in fossil fuels uses a definitive method, 
developed at NIST, that virtually eliminates bias and significantly reduces the 
measurement uncertainty … which translates to improved production efficiency 4 

Sulfur in Fossil Fuels 
Industries  Impacted: 

Transportation: Diesel, Gasoline 
Energy: Coal 
Steel: Coke 

100 

125 

150 

29 SRMs 
45,673 units 
2954 customers over 17 years 

B/C 
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I l i f 2954 customers over 17 years 

Benefit-Cost Ratio 113 
Social Rate of Return 1,056 %Year 

1985 1990 1995 2000 2005 
0 

25 Implementation of 
CAA Regulations 



        CurrentCurrent SStatustatus ooff tthehe ProgramProgramCurrentCurrent StatusStatus ofof thethe ProgramProgram 

Some on target examples ofof planningplanning andand programprogram implementationimplementationSome on--target examples 
�� AssessmentAssessment of nationalof national priorities, measurement accuracy needspriorities, measurement accuracy needs 
�� Convening importantConvening important stakeholdersstakeholders 
�� Considering “WhyConsidering “Why NIST?”NIST?” andand “Why“Why SRMs?”SRMs?” 
�� Success measured by stakeholder response, marketSuccess measured by stakeholder response, market acceptanceacceptance

(sales), economic(sales), economic impactimpact 
 

�� Service delivery quality measured NIST wide
Service delivery quality measured NIST--wide
With the exception of service deWith the exception of service delivery, the approachlivery, the approach is uneven acrossis uneven across 

the institutethe institute 
�� DrivenDriven locallylocally withwith little or nolittle or no coordinationcoordination at the NISTat the NIST levellevel 
�� Driven by potential size ofDriven by potential size of marketmarket 
�� No assessmentNo assessment ofof relative importance ofrelative importance of major nationalmajor national

initiativesinitiatives 
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On Target Examplearget Example 11On--T

National PrioritNational Priorityyyy –– Clean Air ActClean Air Act 
�� 	 NIST consultsNIST consults with EPAwith EPA andand the California Air Resourcesthe California Air Resources 

Board to define needs for accurate emissionsBoard to define needs for accurate emissions testing andtesting and 
fuelfuel qualityqualityfuelfuel qualityquality 
 

��  NIST SRM responseNIST SRM response 


zz  Expansion ofExpansion of thethe primary gasprimary gas SRMSRM progrprogramam 


zz  NISTNIST TTrraceable Referencaceable Reference Materials (NTRMs)e Materials (NTRMs) 
 

zz  Sulfur and leadSulfur and lead in fuelsin fuels
 
��  Performance measuredPerformance measured bbyy economic impacteconomic impact 
yy
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Gas Mixture NTRM ProgramGas--Mixture NTRM Program

Driver:Driver: 
ClCl�� ClCl AiAieanean AiAi AArr AA ddct amenct amenddment createment createdddd llpopo llllllututiiii didion creon crediditsts 


NIST traceable
program,program, whichwhich required the use ofrequired the use of NIST--traceable 


reference materialsreference materials
 

NIST status:NIST status: 
�� OverOver 80 gas SRMs80 gas SRMs -- take 1.5 to 2 years to developtake 1.5 to 2 years to develop


each batcheach batch
 

NIST Response:NIST Response: 
NISTNIST ddNISTNIST dd lleveevellops parops parttnersnershihi iip wp w thth ththithith thth iie spece specii llaaltlty gasy gashh�� ii
 

link high production lots ofof 
companies tocompanies to link high--production lots 


commercialcommercial gas mixtures to NISTgas mixtures to NIST primaryprimary


standardsstandards
 

��	 In the firstIn the first ninenine years of the program, 8624years of the program, 8624 NTRMNTRM 


cylinders werecylinders were produced by 15 SGCs, resulting inproduced by 15 SGCs, resulting in


thethe production ofproduction of 500,000 EPA Protocol Gas500,000 EPA Protocol Gas


StandardsStandards,, valuedvalued,, atat $$140140,,000000,, ,,000000
,,
��	 Economic benefit-to-costEconomic benefit-to-cost ratio measured in 2001 atratio measured in 2001 at 

24:124:1 
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    OnOn--TTargetarget ExampleExample 22TTargetarget ExampleExample 22
OnOn 
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SRM 972 VSRM 972 Viitamin D in Human Serumtamin D in Human Serum
 
National PriorityNational Priority –– HealthcareHealthcare 

��	 NewNew focus on the importance of vitamin D, butfocus on the importance of vitamin D, but 
pervasivepervasive errorserrors and variability in resultsand variability in results fromfrom 
commercial diagnostic testcommercial diagnostic test kitskits 

�� National InstitutesNational Institutes ofof Health OfficeHealth Office ofof DietaryDietary 
SupplementsSupplements turns to NISTturns to NIST to resolveto resolve the problemsthe problems 

�� NIST responseNIST response 
�  Developpment of an LC-MS method to fullyy resolve 

vitamin D metabolites that confound currently used 
diagnostic test kits 

� 	 Production of a multi-level vitamin D metabolite SRM 
�� Performance measuredPerformance measured by market acceptanceby market acceptance 

�  Nearly 1000 units sold since July 2009 
�  QUEST Diaggnostics has ppurchased over 50 % of the 

units 
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Research and Measurement ServicesResearch and Measurement Services
 
Development of “C30Development of “C30 CarotenoidCarotenoid Column””Column”” 
Publications (15)Publications (15) 
 

TTeechnology transfer tochnology transfer to private sectorprivate sector 


�� 6 8 companies using NIST technologytechnology6--8 companies using NIST
UUsesedd ffor ceror certifitificacatition oon off carocarottenoenoididss –– ddeemeeemedd 

to be ato be a beneficial dietarybeneficial dietary component:component: 
U dU d ff  iiffi ti tii  ff  iidd dd dd 

�� SRM 1849 InfantSRM 1849 Infant Adult NutritionalAdult Nutritional FormulaFormula 
�� SRM 2385 Slurried SpinachSpinachSRM 2385 Slurried
�� SRM 3250 Serenoa repensrepens (Fruit)(Fruit)SRM 3250 Serenoa

SRMSRM�� 32513251 SerenoaSerenoa repensrepens ExtractExtractSRMSRM 32513251 SerenoaSerenoa repensrepens ExtractExtract 
�� SRM 3276 Carrot ExtractSRM 3276 Carrot Extract in Oilin Oil 
�� SRM 3278SRM 3278 TToocopherolscopherols in Ediblein Edible OilsOils 
�� SRM 3280 Multivitamin/Multielement TTabletsabletsSRM 3280 Multivitamin/Multielement

Used for certificationUsed for certification ofof brominatedbrominated flameflame 
retardants, hexabromocyclododecanesretardants, hexabromocyclododecanes
(HBCDs)(HBCDs) –– finding their wayfinding their way into theinto the 
environmenvironmeent:nt: 
�� SRM 1941bSRM 1941b Organics in Marine SedimentOrganics in Marine Sediment 
�� SRM 1944 NewSRM 1944 New YYoork New Jersey Wrk New Jersey Waaterwayterway

SedimentSedimentSedimentSediment 
�� SRM 1945 Organics inSRM 1945 Organics in Whale BlubberWhale Blubber 
�� SRM 1946 Lake Superior Fish TSRM 1946 Lake Superior Fish Tiissuessue 
�� SRM 1947 Lake Michigan FishSRM 1947 Lake Michigan Fish TTiissuessue 
�� SRM 1974bSRM 1974b Organics in MusselOrganics in Mussel TTiissuessue 

((Mytilus edulis))Mytilus edulis
�� SRM 2585 Organic Contaminants in HouseSRM 2585 Organic Contaminants in House

DustDust 

Existing Column Technology - Inadequate Separation 
echinenone 

nonpolar carotenoids 

lutein + zeaxanthin 

astaxanthin 

capxanthin 

canthaxanthin 

β-cryptoxanthin 
nonpolar carotenoids 

0 10 20 30 40 50 60 70 80 

lutein 

zeaxanthin 

canthaxanthin 

β-cryptoxanthin 

echinenone 

15-cis -caroteneβ 13-cis -caroteneβ 

9-cis -caroteneβ 

α-carotene 
trans 

-
caroteneβ

Engineered "Carotenoid Column" - Improved Separation 

astaxanthin 

capsanthin 

δ-carotene 
lycopene 

0 10 20 30 40 50 60 70 80 

L. C. Sander, K. E. Sharpless, N. E. Craft, and S. A. Wise. Anal. Chem. 66:1667-1674, 1994. 
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ServiceService DeliveryDeliveryServiceService DeliveryDelivery 

ComCompprehensive Dashboardrehensive Dashboardpp of Measuresof Measures 
��  Standard process flows with data driven performanceStandard process flows with data--driven performance 

measure sensor pointsmeasure sensor points 
� Sales accuracySales accuracy 
 

� One-day shipping
 

� Return rates
 

��  Measures of customer satisfactionMeasures of customer satisfaction 
� Transactional survey cards and web application 
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    SRMSRM OneOne--DayDay SShippinghipping 
SRMSRM OneOne DayDay ShippingShipping 
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Missing theMissing the MarkMark 
Excess stock for new SRMs introduced in: 

FY06 FY07 FY08 
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Missing theMissing the MarkMark 
Excess stock for renewal SRMs introduced in: 

FY08FY06FY06 FY07FY07 FY08 
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MissingMissing thethe MMarkarkMissingMissing thethe MarkMark 
Cellular Response to 3D Tissue Scaffolds 

National PriorityNational Priority –– HealthcareHealthcare 
 

��  Good stakeholder inputGood stakeholder input 
�  ASTM F04.42 Biomaterials and Biomolecules for Tissue 

Engineering Medical Products 
SS��  SS lidlidoolidlid researcresearc hh ff ddounounddaatttitiii tton connecon connectteedd tt tto measuremeno measurementthh ff dd tt 
service deliveryservice delivery 
�  Combinatorial methods to detect cellular response to 2D 

substrates for extension to 3D models 
��  High quality reference materialmaterialHigh--quality reference

producedproduced 
�  RM 8395, 8396, 8397 varyy ging in 


strut diameter, spacing and 


porosity
 

�  Not one has sold since they were 


pput into inventoryy Appril 2009
 

�  Missed price point - $547 each 
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post-Ideas forIdeas for how will things improvehow will things improve post-
lilirearealili ttgnmengnmentt 

NIST wide SRM Planningg ProcessProcessggAdoAdopption oftion ofpp aa NIST--wide SRM Plannin
��  ConsistentConsistent consideration for priority input sources:consideration for priority input sources: 

� Administration’s S&T priorities 
� Legislative mandates (national and international)Legislative mandates (national and international) 
� Other Federal Agency needs to support regulations 
� Customer sector workshops/groups 
� Standards Committees (e.g., ASTM) 
� Professional Organizations/societies (e.g., AOAC, GMA) 

�� UseUse��  ooff sstakeholdertakeholder forumsforums andand workshopsworkshops toto definedefine needsneedsUseUse ofof stakeholderstakeholder forumsforums andand workshopsworkshops toto definedefine needsneeds 
and refine NIST’s possibleand refine NIST’s possible rolerole 
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ExampleExample ooff SStakeholdertakeholder IInputnputExampleExample ofof StakeholderStakeholder InputInput 

Formal communicationFormal communication from the Associationfrom the Association for Molecularfor Molecular 
PathologyPathology 
�� 	 ConsiderationConsideration of four areas in need of referenceof four areas in need of reference 


standardsstandards
standardsstandards 
� Example 1: Targeted therapeutics and tumor markers 
� Example 2: Companion diagnostic tests 
� EExamplle 33: TTranspllant ffollllow-up care andd quantiti atiive 

standards 
� Example 4: Reference gene sequence database 

��  CallsCalls upon NIST to develop 21 SRM types, identifyingupon NIST to develop 21 SRM types, identifying 
near term (1 year), and long term (1--3 years)immediate,immediate, near term (1 year), and long--term (1 3 years) 

pprioritiesrioritiespp
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PlanningPlanning ProcessProcess (continued)(continued)PlanningPlanning ProcessProcess (continued)(continued) 

Stakeholder input to includeStakeholder input to include performance measuresperformance measures 
��	 Needs assessmentNeeds assessment and NIST’sand NIST’s role torole to meet themeet the needs mustneeds must 

include measuresinclude measures ofof successsuccess 
�  Measurement improvement outcomes
 
�  SSales
 

Consistent evaluationConsistent evaluation of “Why NIST?”of “Why NIST?” 
�� WithinWithin the scope of its missionthe scope of its mission 
�� Taking advantage ofTaking advantage of itsits corecore competenciescompetencies 

Consistent evaluationConsistent evaluation of “Why SRM?”of “Why SRM?” 
��	 DevelopmentDevelopment time, cost couldtime, cost could indicateindicate that other measurementthat other measurement 

iiservservii llce soce soll titiuutiti ldldons couons cou bbldld bb bbee bb tttteetttt tterer tt tto meeo mee ththtt thth dde neee needd 
Documentation ofDocumentation of both technical and business cases in SRM projectboth technical and business cases in SRM project

submissionsubmission 
MeasurementMeasurement serviceservice perpetuationperpetuation pplanlanMeasurementMeasurement serviceservice perpetuationperpetuation planplan 
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Cost,Cost, RResources,esources, andand PPerformanceerformanceCost,Cost, Resources,Resources, andand PerformancePerformance 

Improvements in programImprovements in program flexibilityflexibility 
��  market drivenMeeting the needs of stakeholders isMeeting the needs of stakeholders is market--driven

� Service scope and price need to match the need and NIST’s
position among NMIs 
zz  Service costsService costs borneborne by fees andby fees and apprappropropriiatedated fundsfunds 

ResourcesResources 
� DoDo wewe havehave tthehe rightright mixmix ooff personnel?personnel?mixmix ofof personnel?personnel?DoDo wewe havehave thethe rightright 

Performance evaluationPerformance evaluation 
��  Hybrid scienceHybrid science andand service quality assessmentsservice quality assessments 

� NRC panels for science qualityNRC panels for science quality 
� Stakeholder community to evaluate effectiveness of 

measurement service quality and delivery 
� Review by international peers from other NMIsReview by international peers from other NMIs 
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Technical Quality Customer 
Satisfaction Data Collection 

• Examine the 
technical 

i t fi t f

• Customer focus 
panels

• Activity-based 
metrics

Assessment Satisfaction 
Evaluation

 and Evaluation 

appropriateness of 
the OU’s S&T 
portfolio

• Peer-reviewers best 
suited for the

 
  

t

• Customer 
workshops

• Formal customer 

 • Operational 
metrics

• Outcome-based 
t it isuited for the 

assessment of 
programs

• Peer-reviewers 
could be internal or

   

e or

surveys
• Informal 

customer 
surveys

metrics
• Leading 

indicators
• Predictivecould be internal or 

external, national or 
international, paid for 
or pro bono

• Peer reviews could

    y
• Customer 

suggestions/com
plaints
E

y
 

E

Predictive 
metrics

 

• Peer reviews could 
be run by NIST or 
another 
organization.

  
 

• Etc.

• Examine the 
technical 
appropriateness of 
the OU’s S&T 
portfolio 

• Peer-reviewers best 
suited for hesuited for the 
assessment of 
programs 

• Peer-reviewers 
could b internalcould be internal or 
external, national or 
international, paid for 
or pro bono 

• Peer reviews could-• Peer-reviews could 
be run by NIST or 
another 
organization. 

• Customer focus 
panels 

• Customer  
workshops 

• Formal customer 
surveys 

• Informal 
customer 
surveys 

• Customer  
suggestions/com 
plaints 

• Etc. 

• Activity-based 
metrics 

• Operational 
metrics 

• Outcome-based 
metrics 

• Leading 
indicators 

• PredictivePredictive 
metrics 
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Evaluation ProcessEvaluation Process 
The efficiency and effectiveness of the OU’s market analysis, the program plan and 
operational plan with be evaluated using three principal tools: 

Technical Quality 
Assessment 

Customer 
SatisfactionSatisfaction 
Evaluation 

Data Collection 
and Evaluation 
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QUESTIONS?QUESTIONS?
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