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NIST CHARLESTON

• HML opened in 2002

• Joint facility with 5 partner institutions

• ~ 20 NIST researchers across 4 groups

Inorganic and organic metrology

Proteomics and metabolomics

Data sciences

Biospecimen sciences & RM production



FACILITIES

• ISO Class 5 cleanroom

• Limit contamination of  materials

• Chemical fume hoods

• Limit exposure to users

• Fluid Dispensing

• Small-batch cryogenic homogenization equipment

• Custom amendment of  cryogenic materials
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ISO CLASS 5 PROJECTS

RM Production Projects

• RGM 10166 Produced Water Material*

• Hydraulic fracturing water

• SRM 2783a Air Particulate on Filter Media*

• Common and toxic elements in air

• RM 8301 Boron Isotopes in Marine Carbonate

• Simulated coral and foraminifera solutions

• RGM 10122 Metabolomics System Suitability Sample 

(Tissue Extract)*

* in production



ISO CLASS 5 PROJECTS

RM Production Projects

• Small batch Materials

• RM 8048 Human Fecal Material*

o Gut microbiome

• RM 8462 Liver Suite (Omics Measurements Suitability)*

o Differential metabolite and protein analysis

• Custom Amendment

• RGTM 10190 Pesticide Residues in Frozen Spinach 

Leaves

* in production



FACILITIES

• ISO Class 7 Cleanroom

• Cryogenic Reference Material Production Facility (CRMPF)

• Large batch material processing

• Homogenization

• Blending

• Sieving

• Particle Size Determination
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RM 8667: Ashwagandha Root Powder

SRM 3233: Fortified Breakfast Cereal

SRM 1974c: Organics in Mussel Tissue

LARGE BATCH 

PROCESSING

RM 8695: Per- and Polyfluoroalkyl 

Substances in Bovine Tissue (Beef  Bull)* 

* in production



RM 1565: Mycotoxins in Corn

PARTICLE SIZE 

ANALYSIS

Alex Holt

Round 1 Round 2



ISO CLASS 7 PROJECTS

RM Production Projects

• SRM 1947a Great Lakes Fish Tissue*

• Environmental contaminants, PFAS

• SRM 3223 Inorganic Constituents in Cigarette Tobacco 

Filler*

• PSA Work

• SRM 1632e Trace Elements in Coal (Bituminous)

• SRM 2706 New Jersey Soil, Organics and Trace Elements

• RM 1565 Mycotoxins in Corn

* in production



FACILITIES

• ISO Class 7 Cleanroom

• NIST Biorepository

• 25 LN2 vapor phase freezers

• 12 −80 °C freezers
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RATIONALE

NIST’s involvement:

Problem:

• Seafood is one of  the most highly-traded international commodities and is priced at import 

based on weight, species and provenance

• Falsification can have negative economic and human health impacts

• The majority of  seafood consumed in the US is imported

Regulations:

• Provide matrix-based RMs to aid the food industry and testing laboratories in food nutrient 

and contaminant determinations to help ensure food safety

• Food Safety Modernization Act

• Seafood Import Monitoring Program



AUTHENTICITY

Hassoun et al, 2020



PROCESSING

• NIST RM 8256: Wild caught O. kisutch 

caught ~15 mi off  the coast of  AK 

• NIST RM 8257: Aquacultured O. kisutch 

sourced from river-based facility in WA

Salmon Materials

Shrimp Materials

• NIST RM 8258: Wild caught F. aztecus

caught off  the coast of  SC 

• NIST RM 8259: Aquacultured L. vannamei 

from land-based facility in AL



ANALYSIS

• Genetic determination (Sanger sequencing and NGS)

• Crude fat and fatty acids

• Total protein

• Omics for differential analysis

• NMR and LC-HRMS/MS

• Stable isotope analysis*

* in production



THANKS

Alex Holt


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15

