Abstract

A rapid and inexpensive method to measure retinol would be welcome in developing countries where
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method and a labor-intensive HPLC method. Sample preparation and run times are cut in half. The
‘method uses an HPLC system fitted with a 3um reversed-phase column eluted at 0.9 mL/min with 78%
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centrifugation and sampling of the supernatant. Retinol, measured at 325 nm, elutes within 4 minutes,
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“This method offers a significantly more rapid sample preparation process with use of fewer steps, fewer
supplics, less expensive equipment, and a commercially available internal standard. The correlation

between this rapid method and the conventional HPLC method is excellent (average bias = + 0.5 pg/dL; @ - Rapi . 1
v (ug/dL) = 1.0949x — 3.1031; 12 = 0.9729). Method validation results show excellent recovery (94 = M th d l’ d t Q Requirements for Method apid Conventional
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- 20 intra-run measurements of a low QC pool diluted to 1 pg/dL -Non-significant bias between two methods Triethylamine y J
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Rapid Method vs Conventional Method Bland-Altman Comparison
Spike Recovery Bias Assessment Bias =+ 0.5337 pg/dL Ice Bath (with Dry Ice) \
* HPLC System with column heater/cooler, UV ) Syringes and Syringe Filters v
detector and Thermo Hypersil-Keystone Prism C18 - i"‘kl“l "dl"“ Q7C pool with retinol 0 25, 40, 50, and 100 pg/dL yringe: yringe
column - Analyzed over 7 runs. B . . " N N
~ Overall Mean Recovery = 94.2 + 3.6% .0949x - 3.1031 HPLC Vials, Inserts and Caps
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Sample Preparation Supplies: adjustable @ 100 .
pipette, pipette tips, gloves, centrifuge tubes, HPLC . . 0 Cold Storage Facilities N V
vials, inserts, and caps, biohazard di: al li Dlagnostlc Acc“raCy .
>, STt and caps. bio sposal supplics, - Measured NIST 968c I and 11 over several runs — Mean (Consenionaland Rapid Viamin A) pg/dL Time per Test (Sample prep 20 samples) 15 min 90 min
centrifuge - Overall Mean Accuracy = 98.3%, Overall Mean Precision (% RSD) = 7.2% coroEomoe e m e
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Conventionsl Vitamin A (ug/dL)
Cost per Test (supplies & small equipment) $6.19 $17.49
Temperature Degradation Surve; . N Required Sample Volume 25uL 100 uL
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Calibrator Preparation Supplies: Ideal Storage Conditions = -70°C Adverse Field Conditions = approximately 25°C - Patient samples analyzed at multiple dilutions. All dilution analysis per sample conducted within a single run
adjustable positive displacement pipette, positive . o e Dilutions [None, 1:2, 1:5, 1:8, 1:20, 1:50]
displacement pipete tips, gloves, test tube, -Minimal degradation of retinol (< 4%) in serum stored at 25°C for 3 weeks
disposable transfer pipettes, HPLC vials, inserts, - Mean difference comparing all diluted to undiluted rapid reinol method values =
and caps - Mean difference for all rapid retinol diluted to undiluted conventional retinol valu .
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Obtain blood from patients via venipuncture or finger stick. Prepare serum. [ ] 3 60 s 1 Retingl=———RetinyL
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- . : Mean Change % 2% 4w 0% 2% % A% (4.3 min) and internal standard (5.8 min) is observed with 1.5min between the
Venipuncture method Finger stick method o ) N X . | N . 0 20 40 60 80 100 120 two. As the column ages, the retention times decrease and the separaton
Expected (ugldL) iminishes between the anlyte (3.4 min) and the intema standard (3.8 min).
: . . é Intra-Assay Variability Inter-Assay Variability A C k now ledg ments
- Intra — Measured 3 levels of stabilized quality control pools 22 times in a single run - Inter — Measured 3 levels of stabilized Quality Control pools in duplicate over 37 days
- - —_ JE Measured 10 patient samples 5 times within a single run Measured 8 patient samples repeatedly over 5 6 runs
HPLC Measured 12 patient samples 4 times within a single run
1) Vortex 10 sec Analysis
2: Cc:mrugc 3 min Samples Number of Samples Mean Vitamin A Concentration | Intra-Assay Sampke: Number of Samples Mean Vitamin A Concentration Inter-Assay +The entire staff of the CDC Nutrition Lab for all their collaborative inputs
SouLIS 25 4L Serum 12550 AN 3) Transfer 100 L anples (Replicates per Sanple) (udL) %RSD anmples (Assays per Sanpl) (pefdL) % RSD X
Quality Control - Low Pool 1022) 2 26 Quality Control - Low Pool 1(74) 2 48 «Michacl Rybak for his technical assistance
« 50 kL. Internal Standard (1S) = Retinyl Acetate (Abs @ 325 nm in ethanol = 0.1321) Quality Control - Medium Pool 122) 45 23 Qualty Conirol - Medium Pool 1(74) 45 42 «Christine Pfeiffer for superior leadership of the Lab
N Quality Control - High Pool 1(22) 77 1.6 Quality Control - High Pool 1(74) 77 43
+25 pL Serum Severely Defcient 6 patients (4-5) 5-10 7.6 Severely Deficient 2 Patients (6) 5-10 80
+ 125 L Extraction Solution = 100% filiered acetonitrile it 4 patiens (4-5) 1120 34 Deficient | Patient (6) 1120 45
« Shake using a vigorous up/down motion for 30 sec, or 10 sec via a mechanical vortexer Low to Sufficient 7 patients (4-5) 21-50 18 Low to Sufficient 3 Patients (5) 21-50 3.6
+ Centrifuge the vials for 3 min at 25°C at 1,400 RPM Sufficient to High S patients (4-5) 51-100 14 Sufficient to High 2 Patients (5) 51-100 53
* Transfer 100 L. of supernatant into HPLC vials maintained at 10°C - Intra-Assay variability < 4% for specimens >10 ug/dL and < 8% for specimens < 10ug/dL - Inter-Assay variability < 6% for specimens >10 ug/dL and < 8% for specimens <10 ug/dL

« Inject 15 L of the extract onto a Prism reverse phase HPLC column maintained at 35°C
« Isocratic Mobile Phase: 78% Acetonitrile with 0.1% Triethylamine / 22% Deionized Water

 Detect peaks at 325 nm



