COLLECTION OF BLOOD SAMPLES FOR TRACE ELEMENT ANALYSES
Trace element contamination of the blood sample during the collection procedure and sample accessioning invalidates the analytical result and therefore compromises its clinical utility. The following procedures have been validated in the laboratory at Children’s & Women’s Health Centre of BC and have been found to be acceptable for the analysis of trace elements. Collection and accessioning procedures for other matrices (urine, tissue) have separate protocols and are not part of the routine procedures.
A) General Rules for Avoiding Trace Element Contamination

1. Remove exterior glove talc or preferably use talc-free gloves for collection and accessioning procedure.

2. Do not expose samples to air for any longer than necessary to carry out procedures; contaminants are present in the environment.

3. Do not touch any tube surface that comes in contact with the sample.

4. Keep samples upright to avoid contact with stopper for any longer than necessary.

5. Whenever possible, flush vacutainer needle by collecting samples for other analyses first, then draw specimen for trace element analysis.

6. Venous samples are preferred, however, capillary micro sampling is possible if initial blood drops are discarded or used for other analyses and if only free-flowing samples are collected. Avoid “milking” the site. Do not touch areas of collector or stopper that come in contact with blood.
7. Blood may be drawn from lines only if the patient can afford at least a 5 mL flush. If flush volume is not possible, a capillary or venous sample should be collected.
B) Collection Procedure

1. Venipuncture

Clean site with isopropyl alcohol. Use a dry, anticoagulant free Becton-Dickinson (BD) syringe with a BD stainless steel needle or the vacutainer method of collection. Collect with or dispense blood into vacutainer tubes specific for trace element determinations below:
For Analysis of Whole Blood Cadmium (Cd), Chromium (Cr), Lead (Pb), Manganese (Mn), Mercury (Hg), and Molybdenum (Mo), please use:
· BD Ref 368381 Plastic Royal Blue K2EDTA* 6.0 mL draw, or

· BD Ref 367871 Plastic Green Top Na Heparin 4.0 mL draw, or

· BD Ref 367878 Plastic Green Top Na Heparin 6.0 mL draw, or

· BD Ref 367884 Plastic Green Top Li Heparin 4.0 mL draw, or

· BD Ref 367886 Plastic Green Top Li Heparin 6.0 mL draw, or
· BD Ref 367855 Plastic K2EDTA Plus with tan Hemogard for lead 
* This is the preferred tube for manganese as heparin can be contaminated with this element

For Analysis of Serum Copper (Cu), Selenium (Se), Manganese (Mn) and Zinc (Zn), please use:

· BD Ref 368380 Plastic Royal Blue No Additive 6.0 mL draw
2. Micro sampling

Clean site with isopropyl alcohol. Puncture finger or heel with a BD minilance or Microtainer Brand Safety Flow Lancet. After puncture, discard first few drops of blood or collect for other tests. Blood must be free-flowing. Do not milk puncture site. Do not touch Flo Top collector or stopper.

For Analysis of Whole Blood Cadmium (Cd), Chromium (Cr), Lead (Pb), Mercury (Hg), and  Molybdenum (Mo), please use:
· BD Ref  365971 Plastic Green Top Li Heparin Microtainer

· BD K2EDTA Microtainer tubes with Microgard closures for lead
For Analysis of Serum Copper (Cu), Selenium (Se), Manganese (Mn) and Zinc (Zn), please use:

· BD Ref  365957 Plastic Red Top No Additive Microtainer

C) Accessioning Procedure
Note: All storage tubes and transfer pipets must be kept in a dust-free environment (eg. plastic bag).
1. Do not centrifuge whole blood sample. Mix gently and thoroughly, then store upright. Keep sample upright when shipping.
2. Keep “no additive” sample at room temperature in an upright position to clot. Allow at least 30 minutes. Do not expose sample to stopper any longer than necessary for collection. Do not ring clot with applicator stick.

3. Centrifuge clotted sample. 

4. Remove stopper. Transfer serum or plasma into a polypropylene tube and cap immediately. Hemolyzed specimens are not suitable for serum Mn or Zn. Slight hemolysis is acceptable for Cu and Se. Lipemic and icteric specimens are acceptable. 
5. Store at 4ºC for periods of up to one week. Freeze at -20ºC or lower for longer periods of storage to slow down possible leaching and/or adsorption. Whole blood may be frozen.
6. The minimum volume required of either whole blood or serum/plasma sample is 1 mL.

U:\ICPMS\Blood Collection for \Trace Element, Rev Dec 17/13
Direct Inquiries to Complex Chemistry Lab, C&W Health Centre of BC

604-875-2345 loc 7520

