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NIST and NIH-ODS History

NIST and NIH-ODS have collaborated since 2002 on:

® Development of standard reference materials (SRMs) and
measurement procedures for:
o Botanical dietary supplements
o Fish and krill oils
o  Multivitamin/multielement tablets; calcium tablets, chromium
tablets, iodized salt

o lodine status markers (thyroglobulin, T3 and T4)
o Vitamin metabolites in serum
— Vitamin D
— Other vitamin metabolites (e.g., B, , B;,, folate vitamers)
® Development of measurement quality assurance programs for:
o Dietary supplements
o Vitamin D metabolites in serum :X Office of

National Institutes of Health

. . Dietary Supplements
o [Fatty acids in serum
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Current Role of NIST In the VDSP

® Development of reference materials and
measurement procedures for vitamin D
metabolites

® Development of measurement quality assurance
programs for vitamin D metabolites (VitDQAP)

® Commutability Studies to Support VDSP

® Assignment of values to DEQAS materials using
the NIST Reference Measurement Procedure
(RMP) for 25-hydroxyvitamin D
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Reference Measurement
Procedure for 25(0OH)D

SRM 972 Level 1
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Method validated as a candidate
reference measurement
procedure, as recognized by the
JCTLM

APCI in positive ionization mode,
multiple reaction monitoring

Methanol:water mobile phase,
cyano column

Good precision for all four levels of
SRM 972 (CVs < 2%)

3-Epimer of 250HD; is
chromatographically resolved

Susan Tai, Mary Bedner, and Karen Phinney, Anal. Chem., 82 (2010) 1942 — 1948



Reference Measurement
Procedure for 25(OH)D

SRM 972 Level 3

25(0OH)D,

~ 65 nmol/L C18 column used to maximize
sensitivity for 250HD,, higher
methanol content in mobile phase
than cyano column
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SRM 972 Vitamin D in Human
Serum

® Four levels, each containing 1.0 mL of serum
0 Level 1 = endogenous normal level = Geetifieate of Aunlysis
o Level 2 =level 1 serum pool diluted (2x) with horse SR v
serum s
0 Level 3 = normal serum fortified with 25(OH)D,,
0 Level 4 = normal serum fortified with 3-epi-25(0OH)Dj
¢ Certified and reference values for 25(OH)D,,
25(0OH)D,, and 3-epi-25(0OH)D,
® Value assignment by isotope dilution (ID) LC/MS and
LC-MS/MS using data from NIST and CDC

® Issued in 2009; sold over 700 units/year until supply
depleted in late 2011




SRM 972a — Renewal of Vitamin D
Metabolites in Frozen Human Serum
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® Four levels, each containing 1.0 mL serum (pools) Contifionto of Ams o
O LeVGIS 1'2 = endogenOUS Ievels Standard Reference Material® 972a

Vitamin D Metabolites in Frozen Human Serum

0 Level 3 = endogenous from supplemented donors S Bt ol 53 i = o e e

SEM can alio be used a5 & quality asswrance 1ol for assigning vakies 1o m-house confrel materials for these
comtients. A usit of SRM 972a comists of four viah (Levels | thoough ) of frozen sersm with different

(o) Level 4 = fortified with 3-epi-25(O H)D3 e L s 2 THOD b vt i ety

Each of the four bevels of SEM 9778 was prepared with specific target levels of vitanun D metsboliter. While some
mesurenss! owethods mught be applicable 1o each of the four bevels of SRM 972 o is recogmzed that somse
L o methods wll mot be applicable to some levels  Indrndual wers will need 10 assess winch level or levels best smt

. they partculs peeds Levels |0 and 3 of SEM 9703 were prepared from pooks of bumas sevam with ecdogeocus
2 y comcensrations of vitsmin D metsbolites. Level § was prepared from 3 pool of bunus verun that was fortified with

Joepi-2S-ydroxyvitanun D,

H Cortified Values: The cernfied valnes for 3. hydeoxyesamn D), [25(0H)D;]. 25 bydroyvimenia D; [23(0H)D;]
n - I_ and 3epi- 25 Bydroxyvitamsn Dy [I-epi-25(0HID:] ave provided in Table | Structures of these coumpounds are
3’ 3 provided in Figure 1, Appendo A A NIST certified value ix a value for which NIST ba the bighest confidesce in

s socuracy s that all kosown or cuspected somrces of bias b wvestgated of taken w20 sccoust [1]. The
certifbed values for these amalyies are based on the agreement of revaln from inotope diheticn bquad chaomuography
mass spectrometry (ID-LC-MS) (1] and ssetcpe dibuson bquid. chroama y tandems mam spectrometry

15"

- - - - ograply
. (ID-LC-MS/MS) [3] procedures performed at NIST, and from [D-LC-MSMS resubts provided by the Centers for
alue assionment ISOotope-ailution - an Dveve Connl s P D At GATH Toe ST ID-LC S meid & o o 3
bigher-crdes reference messrement proceduse by the Jomt Commitier for Tracesbidity in Laborstory

Madicize (JCTLAM) [1]

1 Reference Valwes: Reference valves for 25(0H)D; and S-eps-25(0H)D, are provided m Table 2 Refer i
- u S I n a a ro I ' l an are Bocernfied values that ave the best extumate of the troe vabies baved cu availsble data, bowever. the values do
eot meet the NIST crsenia for ctafication asd are provided with suiocisied uncerimstes that may seflect cely

messurenwest precitica. may oot sclude all sources of uncertnty, or may reflect 8 lack of mfficient statistical

agreemest among psaitple smalvical methods 1] The reference values for these smabyies are based ce the

gﬂw of results from [D-LC-MS and [D-LC-MS MS procedures performed st NIST and from ID-LC-MSMS
esslts provided by the CDC

Expiration of Certification: The certification of SRAL 972a is valid, within the messrement uncestainty spocified
wntd 313 2018, provided the SEM 15 bandled snd stored i sccondance with he mstrctions pves m fhis
30.0 1 certficate (see “lmstractioms for Storage and Use™) The ceification n mulkfied if the SRM o damaged

u 25(0H)D3 contanunated, or otherwise modified
Maintenance of SEA Certificate: NIST will monitor this SRM over the pesiod of ifu centification. 1f substantive

= 25(QH)D2 technical chunges ocowr that affect e certfication before the expuration of thes cernficate, NIST will noufy the
purchaser Regustration (see attached sheet) wll facilinste notificancn

¥ 3-epi-25(0H)D3 Suppon for the development of SRM $72a was provided in pan by the Natonal Instines of Health (NTH) Office of
Dietary Supplements (OD5) Technical conmltation was provided by J M. Betz and P M. Coates (NIH-ODS)
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Assigned Values in SRM 972a

Level 1

Level 2

Level 3

Level 4

0.52 &= 0.06 28.1 = 1.1 1.80 == 0.08
0.80 % 0.06 17.7 £ 0.4 1.26 = 0.06
13.0 £ 0.3 19.4 + 04 1.15 = 0.13
0.54 = 0.10 28.7 = 0.9 25.8 = 2.0

972a

Vitamin D Metabolites 3 072
i1 Frozen Human

Certified and reference values obtained from
combination of results from multiple methods: LC-MS
(NIST), LC-MS/MS (NIST), and LC-MS/MS (CDC).
Certified values are shown in bold. All values in ng/g.



Distribution of SRM 972

Clinical No. of Units Sold Government
Diagnostic Rezg/llers (US, Foreign)
Manufacturers_>"° - 2%

4% Miscellaneous
1%
Universities
8%

Hospitals and Total of 1610 units
Medical Commercial sold in 2 years
Cer:)ters Testing Labs

9% 63%
Instrument
Manufacturers

10%



Distribution of SRM 972

Government Unique Customers Commercial
(US, Foreign) Miscellaneous\ Testlrl% Labs
10 19 -
5% % Instrument 9%
Manufacturers
Resellers\ 1
0 5%

2%
Clinical
Diagnostic |
Manufacturers Hosplta_ls and

22 Medical

11% Centers

75
36%
Universities

47
23%

Total of 208 Customers




SRM 2972 25-Hydroxyvitamin D,
and D; Calibration Solutions

Ethanol-based solutions, one each containing 25(OH)D,,
and 25(0OH)D,

Certified values for both 25(OH)D, and 25(OH)D,
Can be diluted to prepare calibration curves

SRM 2972 is being updated to SRM 2972a, which will
Include higher (2x) concentration solutions of 25(OH)D,
and 25(0OH)D, plus a solution of 3-epi-25(0OH)D,
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Additional SRMs for Vitamin D
Metabolites In Human Serum

RM 1950 Metabolites in Human Plasma

S

SRM 968e Fat-Soluble Vitamins, Carotenoids, and
Cholesterol in Human Serum
S
S

RM 2973 Vitamin D Metabolites in Human
erum (high level) (in progress)




New NIST Activities in Support of
the VDSP

® Development of SRMs and measurement procedures for vitamin D
metabolites

o0 SRM 2973 Vitamin D Metabolites in Human Serum (High Level)

o Improved, rapid method for vitamin D metabolites in serum
iIncluding additional metabolites

o Comparison of labeled standards (13C vs. deuterated) for
determination of 25(OH)D in serum

® Design and coordination of a new commutability study
® Feasibility for blood spots as SRM matrix for vitamin D metabolites
® Methods and SRMs for 25(OH)D in food matrices



Contributors to the NIST Vitamin D
Metabolites Activities

 Mary Bedner

e Carolyn Burdette
e Johanna Camara
e Katrice Lippa

e Karen Phinney

e Lane Sander

e Susan Tal
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