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Biospecimens and Biomarkers Protocol Sample Collection, Processing, and Shipment

I. 
GENERAL INFORMATION

Disclaimer: This example protocol is provided as one possible approach to collecting Biospecimens and Biomarkers for TBI participants/subjects. For the complete set of TBI CDE recommendations, please refer to the documentation in other Domains/Sub-domains from the other TBI Working Groups.

A. OBJECTIVE

1. This document describes the requirements for the collection, processing, and shipment of biospecimen samples from individual research sites to the TRACK-TBI Biospecimen Bank. 

2. Adherence to this protocol will ensure that all samples are accounted for, and that their integrities are maintained, during the collection and transport process.

B. SCOPE

1. This Protocol applies to all biospecimen samples collected during the course of the TRACK-TBI Study, as well as all staff responsible for collecting, processing, and recording such samples.

C. RESPONSIBILITIES

1. All personnel involved in specimen handling will be trained and certified on the United States and International laws governing the handling and transport of blood-borne, bio-hazardous materials through their site’s recognized local agency(s).

2. The Principal Investigator (PI) at each research site is responsible to ensure the proper handling of study samples.
3. Each research site is responsible for organizing and documenting sample shipments to the central processing and storage facility, TRACK-TBI Biospecimen Bank.
4. TRACK-TBI Biospecimen Bank is responsible for receiving and documenting sample shipments, storing samples from all centers, providing DNA analyses, and transferring samples to other laboratories as requested.
D. Attachments

1. Form 1: Site Specimen Log

2. Form 2: UCSF DNA Bank – Sample Processing Request Form

3. Form 3: Shipper’s Declaration for Dangerous Goods (Example)
4. Table A: Indicative Examples of Category A Infectious Substances

5. Table B: Summary of Shipping Information

6. Diagram I: Shipping Labels (Example)
II. SUPPLIES

E. Collection Supplies

1.  FORMCHECKBOX 
 Biohazard bag

2.  FORMCHECKBOX 
 BD Vacutainer (x2) – 4.0ml, lavender top, plastic, contains 7.2mg K2EDTA

3.  FORMCHECKBOX 
 Bio-Pen for labeling the 4.0ml BD Vacutainers

a. Use Patient ID’s provided by CRF upon enrollment, i.e. SF-1003
4.  FORMCHECKBOX 
 Site Specimen log in the format provided (Form 1)
F. Processing Supplies

1.  FORMCHECKBOX 
 12 x 2.0ml externally-threaded cryovials for collection of plasma

2.  FORMCHECKBOX 
 2 x 3.0ml externally-threaded cryovials for collection of aqueous blood mixture

3.  FORMCHECKBOX 
 Electronic labeling machine and labels capable of withstanding -80°C freezers

b. In the form of “Site ID + Patient Number + Aliquot Type + Aliquot Number “

c. i.e. for UCSF, Patient #2, Plasma Aliquot #3: SF-1002P03.
4.  FORMCHECKBOX 
 Transfer pipettes for blood and plasma

5.  FORMCHECKBOX 
 Centrifuge capable of 4000RPM
6.  FORMCHECKBOX 
 Appropriate cryovial storage rack to hold all cryovials

7.  FORMCHECKBOX 
 -80°C non-frost free freezer

G. Packaging Supplies

1. The PRIMARY CONTAINER is the externally-threaded cryovial that holds biospecimen aliquots.

2. The SECONDARY CONTAINER is the 5”x5”x2” 81-slot cryovial case and the leak-proof, biohazard-labeled plastic bag, capable of withstanding pressures to 95kPa during air transport.

3. The OUTER CONTAINER is the 12”x12”x12” insulated bio-shipment box, which consists of an inner styrofoam box placed inside an outer cardboard box.

4. DRY ICE: 3kg per outer container
5. UCSF DNA BANK FORM, placed in separate plastic bag
6. FEDEX LABEL with the individual site’s address in the “Sender” area and TRACK-TBI Biospecimen Bank’s address in the recipient area
7. SHIPPING LABELS
i. UN 3373 (Category B) or 2814 (Category A)

ii. Class 9 (dry ice)

iii. Restricted to Cargo Aircraft Label
8. If Category A Infectious Substance: Fill out FedEx “Shipper’s Declaration of Dangerous Goods” (refer to Table B)

i. Label must have every section filled out according to guidelines
III. BIOSPECIMEN COLLECTION

H. GENERAL Collection INFORMATION

1. Prepare collection kit prior to sample collection.
2. Follow Universal Precautions at all times.
3. Track the patient closely and obtain the blood draw ASAP (ideally within 24 hours per TBI-CDE recommendations).
4. OPTION 1 (SEE BELOW): Patients who have not received a blood transfusion will receive one blood draw for both DNA and Plasma.
5. OPTION 2 (SEE BELOW): Patients who have received a blood transfusion will receive two separate blood draws: 
a. The first draw to be collected ASAP for Plasma.
b. The second draw to be collected between 24-72 hrs after time of final transfusion for DNA.
B. OPTION 1: patients WHO HAVE NOT RECEIVED a blood transfusion 

1. Blood will be collected in the Emergency Department (ED), Intensive Care Unit (ICU), or ward. EXCEPTION: Mount Sinai collects the sample upon patient presentation at Rehabilitation Center.
2. As soon as possible, draw 8ml blood using 2 BD Vacutainers (4.0ml lavender top tube with K2EDTA additive), filling each to its maximum volume with whole blood.
3. Invert each sample 10 times to ensure complete mixing of whole blood and K2EDTA. [An inversion is one complete turn of the wrist (180 degrees) and back]

4. Label the specimen according to SECTION II: SUPPLIES. Place the samples in the biohazard bag, fill out the specimen log, and transport the collection kit immediately back to the lab.
C. OPTION 2: Patients WHO HAVE RECEIVED A Blood Transfusion 

1. Blood will be collected in the Emergency Department (ED), Intensive Care Unit (ICU), or ward. EXCEPTION: Mount Sinai collects the sample upon patient presentation. 

2. First Blood Draw: for Plasma ONLY. Plasma is not affected by blood transfusions.
a. As soon as possible, draw 8ml blood using 2 BD Vacutainers (4ml lavender top tube with K2EDTA additive), filling each to their maximum volume possible with whole blood

b. Invert each sample 10 times to ensure complete mixing of whole blood and K2EDTA. [An inversion is one complete turn of the wrist (180 degrees) and back]

c. Label the specimen according to SECTION II: SUPPLIES. Place the samples in the biohazard bag, fill out the specimen log, and transport the collection kit immediately back to the lab.
3. Second Blood Draw: for DNA ONLY. Genomics is affected by blood transfusions.
a. Between 24-72 hours after final blood transfusion, draw 4ml blood using 1 BD Vacutainer (4.0ml lavender top tube with K2EDTA additive), filling it to its maximum volume with whole blood.
b. Invert the sample 10 times to ensure complete mixing of whole blood and K2EDTA. [An inversion is one complete turn of the wrist (180 degrees) and back]

c. Place the sample in the biohazard bag, fill out the specimen log, and transport the collection kit immediately back to the lab.
IV. BIOSPECIMEN PROCESSING

I. OPTION 1: patients WHO HAVE NOT RECEIVED a blood transfusion, single blood draw 

1. Place each sample from the 4.0ml BD Vacutainer upright on ice for 5 minutes.
2. Spin the sample on centrifuge at 4000RPM at room temperature for 7 minutes to separate plasma from red blood cells.
3. Draw the top 1.5ml of the spun tube (this should be roughly 70% of the total plasma volume) into the 2.0ml cryovials, in volumes of 250ul per cryovial. A total of six (6) 2.0ml cryovials should be filled with plasma per 4.0ml BD Vacutainer.

a.
The remaining 30% of the plasma is left in the tube to provide a buffer during the aliquoting process, to ensure that no blood products are drawn into the plasma aliquots.
4. Transfer the remaining blood mixture into the 3.0ml cryovial.
5. Label all cryovials with electronic labeling machine and -80°C safe labels, in the format described in SECTION II: SUPPLIES.
6. Fill out all appropriate fields on the specimen log.
7. Record whether specimen is known to contain any of the Category A Infectious Substances listed on Table A. If YES, record the specific substance(s). Otherwise, leave the field blank.
8. Store cryovials in storage rack grouped by patient study ID.
9. Place storage rack in -80°C non-frost free freezer. (Frost free freezers go through freeze cycles which damage the sample.)
A. OPTION 2: patients WHO HAVE RECEIVED A blood transfusion, two blood draws 

1. Processing First Blood Draw for Plasma (obtain ASAP, ideally within 24 hours):

a. Place each sample from the 4.0ml BD Vacutainer upright on ice for 5 minutes.
b. Spin the sample on centrifuge at 4000 RPM at room temperature for 7 minutes to separate plasma from red blood cells.
c. Draw the top 1.5ml of the spun tube (this should be roughly 70% of the total plasma volume) into the 2.0ml cryovials, in volumes of 250ul per cryovial. A total of six (6) 2.0ml cryovials should be filled with plasma per 4.0ml BD Vacutainer.

i. The remaining 30% of the plasma is left in the tube to provide a buffer during the aliquoting process, to ensure that no blood products are drawn into the plasma aliquots.

d. Discard the remaining aqueous blood mixture.
e. Label all plasma cryovials with electronic labeling machine and -80°C safe labels, in the format described in SECTION II: SUPPLIES.
f. Fill out all appropriate fields on the specimen log.
g. Store plasma cryovials on the same storage rack grouped by patient ID.
h. Be careful to minimize the open-close times of the freezer.

2. Processing Second Blood Draw for DNA (obtain between 24-72 hours post blood transfusion):

a. Transfer the 4ml sample from the BD Vacutainer to two separate 3.0ml cryovials, with 2ml per cryovial.
b. Label all cryovials with electronic labeling machine and -80°C safe labels, in the format described in SECTION II: SUPPLIES.

c. Fill out all appropriate fields on the specimen log.
d. Store cryovials on the same storage rack grouped by patient ID, next to the 2.0ml cryovials containing previously aliquoted plasma samples.
e. Be careful to minimize the open-close times of the freezer.

f. Do not take the storage rack out of the freezer when placing the new 3ml cryovials containing whole blood.
V. BIOSPECIMEN PACKAGING

J. GENERAL Collection INFORMATION

1. Potentially hazardous biological materials must be triple packaged to withstand leakage, shocks, temperature and pressure changes that occur during handling and transportation.
2. Due to the fact that dry ice sublimates immediately upon contact with ambient temperatures, do not initiate biospecimen packaging procedures until ALL of the following conditions have been met:

a. The adequate number of patient specimens has been collected.
b. The packaging and shipping materials have been gathered and are at hand.
c. The shipper (FedEx) has been contacted for pickup.

3. Samples from each patient will be split evenly into TWO (2) separate packages, to be shipped at TWO (2) separate timepoints, 1-week apart.
A. THE PRIMARY CONTAINER is the cryovial that holds the aliquoted biological material.
1. Make sure the cryovial itself is properly and tightly sealed.
2. Verify that proper labeling has been completed.
C. THE SECONDARY CONTAINER is the 81-cryovial cardboard case and the leak-proof, biohazard-labeled plastic bag, capable of withstanding pressure change to 95kPa during air transport.
1. Important: If a patient’s biospecimen is known to contain any of the infectious substances listed on Table A, set them aside and package them separately.
Packaging Plasma
1. Fill the 81-slot cryovial case with 2.0ml cryovials (ONLY plasma) from 10 patients, taking only half of each patient’s total cryovials. 

a. For example, most patients will have twelve (12) 2.0ml cryovials: take SIX (6) 2.0ml cryovials from each patient per packaging and shipment. This is to provide additional protection against loss and damage.

b. Each 81-slot cryovial case should contain roughly 60 plasma cryovials (10 patients, 6 vials per patient).

c. Package the remaining set of cryovials from these patients in a completely separate outer container, for shipping 1 week post the current shipment.

2. Line the inside bottom of the plastic bag with one piece of absorbent material.

3. Place the cryovial box inside the plastic bag and seal tightly.

Packaging Blood Products

1. Inside ONE (1) plastic bag, place ONE (1) 3.0ml cryovial (blood products) per patient corresponding to the plasma samples in the above section, up to 20 patients per bag.

a. For example, at ONE 3.0ml cryovial per patient, in most cases there should be TWENTY (20) 3.0ml cryovials in each plastic biohazard bag.

b. As each patient should have at least TWO (2) 3.0ml cryovials for blood products, package the other 3.0ml cryovial in a separate shipment 1 week post the current shipment. Use the same outer container as item 1c of the previous section.

2. Wrap the cryovials using absorbent material. This is to ensure no cryovials will come in direct contact with the dry ice in the outer container.
B. The OUTER CONTAINER is the insulated bio-shipment box, which will contain 

1. TWO (2) 81-slot cryovial cases (inside plastic bags), each containing 60 vials from 10 patients, for ONLY plasma samples – 20 patients total.

2. ONE (1) separate plastic bag containing 3.0ml cryovials from the same patients, for ONLY blood samples – 20 patients total.

3. Dry Ice.

4. Important: If a patient’s biospecimen is known to contain any of the infectious substances listed on Table A, follow the “Category A” Infectious Substance directions at the end of the section. If not, follow the “Category B” label directions.

“Category B” Infectious Substance Label

1. Affix the UN 3373 label on the outside of the cardboard box to designate it as a Category B Infectious Substance – Diagnostic Specimen.

2. Affix the Class 9 label on the outside of the cardboard box to designate it as containing dry ice.
3. Fill out the FedEx label completely, with the sender and recipient’s full name and address, and affix it to the outside of the box.

4. Place enough dry ice to completely cover the bottom of the insulated box.

5. Place TWO (2) 81-slot cryovial cases (inside plastic biohazard bags) within the insulated styrofoam box.

6. Place ONE (1) plastic biohazard bag, containing TWENTY (20) 3.0ml cryovials belonging to the same patients as those in the 2 cryovial boxes, within the insulated styrofoam box. 

a. Verify again that that the absorbent material is fully wrapped around the 3.0ml cryovials, and that no cryovials are in direct contact with dry ice. Dry ice will cause cryovials to crack.
7. Line the bottom, inside border, and all open space in the styrofoam with 3kg dry ice, broken into small pieces to facilitate compact packaging and ensure frozen temperatures. 
8. Place the rest of the dry ice evenly on top of the plastic bags.

9. Fill out the Site Specimen Log, place it inside a separate plastic bag, and place it on top of the specimens and dry ice. Close the top of the styrofoam container.

10. Fill out the UCSF DNA Bank Form and seal it inside a plastic bag. Place the plastic bag outside and on top of the styrofoam box, but still inside the outer cardboard box.
11. Make sure all contents are present inside the bio-shipment box before sealing it.

a. Seal the bio-shipment box as a regular package: not-airtight. Dry ice must be allowed to sublimate – sealing the box airtight will cause it to explode during shipping.

K. “Category A” Infectious Substance Label

1. NOTE: “Category A” Infectious Substance containers must be packaged separately from “Category B”, but up to TWO cryovial boxes containing either only “Category A” or “Category B” cryovials may be shipped together.

2. Affix the labels (infectious substance label, UN 2814, Cargo Aircraft) on the outside of the cardboard box to designate it as a Category A Infectious Substance.

3. Affix the Class 9 label outside of the cardboard box to designate it as containing dry ice.

4. Fill out the FedEx label completely, with the sender and recipient’s full name and address, and affix it to the outside of the box.

5. Complete every section of the “Shipper’s Declaration for Dangerous Goods.” 
6. Declarations MUST be typewritten or computer-generated. Handwritten declarations will not be accepted. Declarations MUST be printed in color to display the red-striped border. Always print at least 4 copies: provide 3 for the carrier and keep 1 for site records. Regulations require that sites must retain their copy of the Declaration for 375 days.
A.
Shipper: Enter your full name, address and telephone number

B.
Consignee: Enter full name and address of recipient. Include the text, 


“Person responsible for the shipment” followed by your name and phone number.
C.
Transport Details: Indicate shipment as ‘restricted to cargo aircraft.’ Airport of departure and destination will be filled out by the carrier, leave blank.
D.
Shipment Type: Cross out “radioactive” to indicate you are shipping a non-radioactive substance.
E.
UN or ID Number: On separate lines, enter ‘2814’ for the “Category A” biospecimen and ‘1845’ for the dry ice.
F.
Proper Shipping Name: Enter ‘Infectious substance, affecting humans’ and ‘Dry Ice’ respectively and exactly as they appear.
G. 
Class or Division: Enter ‘62’ for the biospecimen and ‘9’ for dry ice

H.
Packing Group: Biospecimens are not assigned packing groups. Enter ‘III’ for dry ice.
I.
Quantity and Type of Packaging: Enter net quantity for each material. Use only metric units. At the bottom of this column, indicate the number and type of packaging used.
J.
Packing Instructions: Enter ‘602’ for the biospecimen and ‘904’ for dry ice

K. 
Authorization: Leave this column blank.
L.
Additional Handling Instructions: An Emergency Contact number must be provided in this space. The Emergency Contact number provided must allow for direct and immediate access to a person knowledgeable of the shipment contents as well as appropriate procedures to follow in the event of an emergency involving the shipment. Phone numbers that only allow access to answering machines or answering services are not acceptable.

M. 
Sign and date each copy of your Shipper’s Declaration.

7. Place enough dry ice to completely cover the bottom of the insulated styrofoam box.

8. Place TWO (2) 81-slot cryovial cases (inside plastic bags) within the styrofoam box.

9. Place ONE (1) separate plastic biohazard bag, containing TWENTY (20) 3.0ml cryovials belonging to the same patients as those in the 2 cryovial boxes, within the insulated bio-shipment box. 

a. Verify again that that the absorbent material is fully wrapped around the 3.0ml cryovials, and that no cryovials are in direct contact with dry ice. Dry ice will cause cryovials to crack.
10. Line the bottom, inside border, and all open space in the styrofoam box with 3kg dry ice, broken into small pieces to facilitate compact packaging and ensure frozen temperatures. 
11. Place the rest of the dry ice evenly on top of the plastic bags.

12. Fill out the Site Specimen Log, place it inside a separate plastic bag, and place it on top of the specimens and dry ice. Close the top of the styrofoam container.

13. Fill out the TRACK-TBI Biospecimen Bank Form and seal it inside a plastic bag. Place the plastic bag outside and on top of the styrofoam box, but still inside the outer cardboard box.
14. Make sure all contents are present inside the bio-shipment box before sealing it.

a. Seal the bio-shipment box as a regular package: not-airtight. Dry ice must be allowed to sublimate – sealing the box airtight will cause it to explode during shipping.
VI. BIOSPECIMEN SHIPPING

A. Complete all necessary information requested on the pre-addressed airway bill.
1. Select “FedEx Priority Overnight” under “Express Package Service”

2. Select “NO” in Section 6: “Special Handling”

B. Contact FedEx at 1-800-463-3339 to arrange a pickup.
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