
(Things to think about)

Jeanette Buckholz, RN, MSN
Department of Environmental Health
Center for Environmental Genetics

University of Cincinnati

ARCHIVING BIOSPECIMENS



STORAGE OF BIOSAMPLES
CONSIDERATIONS

• Mini-cryo vials for sample containment

• Storage boxes for mini-cryo vials

• Trays for storage boxes

• Freezers for storage
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Mini-Cryo Vials
• Size and shape of tube 

• 1 ml-2ml
• Material

• Polypropylene
• Tops 

• Screw or flip top
• Color coding

• Bottom
• Rounded or conical
• Free standing
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Labels
• Labels

• Cryo-labels/ with cryopen 
• Pre-printed with bar code

• Required information on 
biosample tube
• Best practice: Separate 

unique sample id for each
sample that has a link in 
inventory database to identify 
sample.

• Date of sample collection 
• Type of sample (serum, urine)
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Correct placement of label



Storage Boxes
• Type of box

• Plastic-long term storage
• Cardboard-temporary storage

• Size of box
• # of samples in box (ex 64, 81, 100)
• Box Dimensions (ht, length, width)

• Identification of box
• PI, Date, Study, number, etc
• ID Should be on the bottom of the box

• Benefits
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Box Maps



Trays

• Orientation
• Size 
• Materials
• Labeling
• Benefits













Freezers
• Size
• Shape
• Temperature
• Costs

• Freezer maintenance

• Back up 

• Replacement



Freezers Cont’d
Maintenance
• Room temperature control
• Scheduled preventative 

maintenance checks
• Local or central alarm system 

to monitor temperature
• Local temp recorder
• Fill it up and open as 

infrequently as possible
Back up   
• Empty freezer with same  

shelf  configuration 
• CO2 Back up tank for 

compressor failure
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Pulling the samples
(freezer diving)

GOAL=GET IN AND OUT OF 
THE FREEZERS WITH YOUR 
SAMPLE(S) AS QUICKLY AS 

POSSIBLE
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Preparation Before The Pull

• 75% of the work is done in preparation before 
you pull the samples.

• Identify the samples to be pulled according to 
research criteria.

• Create a “pull sample” spreadsheet with 
(freezer, shelf, tray, slot, date, and comments)

• Create an additional spreadsheet of alternate 
samples sorted by sample ID.
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Pull and Alternate Sample Spreadsheets
Pull Sheet

Alternate Sample Sheet



Preparation (con’t)

• Identify your pull team (4 people-good to have one tall 
person)

• Team members must read the Sample Pull Protocol. If 
first time orient them with pictures before pull.

• Appropriate dress (shoes, long pants, sleeves, gloves)
• Determine date, time, & transportation for sample pull 

with team and confirm with freezer administration staff. 
(must stay for complete pull)

• Develop an “attack plan” to find the samples and share 
with the pull team.  

• Attention to detail is very important.
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Preparation con’t 
“Attack Plan”

Tray MapFreezer Map



Preparation (Con’t)

• Supplies needed for pull are gathered 
(sample box, blank box map, pens, 

labels, towel, tape, extra gloves, ruler, 
hemostat, cooler with dry ice)



Preparation (con’t)
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Pulling the Samples

• Have a detailed written protocol in which 
team members have an identified role.

• The following slides review our protocol.
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Pulling the Samples

• One team member 
initiates the Sample 
Report Form. 

• Work area is set up by 
other team members.



Pulling the Samples

Team leader identifies the       
sample location from the Pull 
Sheet by:
• Freezer
• Shelf 
• Tray
• Box
• Slot
And the team member pulls
the tray from the freezer
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Pulling the Samples

• Only one tray is 
carefully pulled at a 
time and placed on 
work area. Use a 
rolling cart that can be 
moved as needed. 

• The Freezer door is 
immediately closed.
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Pulling the Samples

• Box is pulled from tray and 
opened, box map removed.

• Sample slot is identified and 
sample pulled with a hemostat. 

• Sample ID & type are read out 
loud and verified with the pull 
sheet by the other 2 staff 
members using the pull sheet.

• Sample is crossed off the 
box map with date, initials, 
study code; map is returned to 
box, placed in the tray and 
returned to the freezer.
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Pulling the Samples
• The team leader 

records the date and 
comments on the pull 
sheet.

• If any problems 
identified, the team 
leader makes a note to 
follow-up. (Missing 
sample, wrong id, 
empty tube, sample not 
matching box map).
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Pulling the Samples

• Team member takes the 
sample, and

• Verifies it again with pull 
sheet, and 

• Places the sample in a  
transport box in a cooler 
with dry ice, and 

• Writes the Sample ID, 
sample type & year in the 
location on the box map for 
the transport box.
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Pulling the Samples
• These steps are repeated 

until all samples are pulled 
or when the team leader 
determines that the team is 
tired or the time frame to 
pull the samples is taking 
too long.

• Freezer face time for 100 
samples is about 1-1 ½ 
hours –not including 
transportation to the freezer 
site. 
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Pulling the Samples

• Pulling samples is a very tedious job.
• Physically challenging –the freezers are cold (-80 C) 

and the trays are heavy.  The room is noisy and drafty 
with a small space to work.

• Try to set a goal of how many samples to pull, but if the 
pull becomes frustrating, the pull team leader may 
choose to stop the pull and re-schedule. This will help 
to prevent problems.

• Usually a maximum of 100 – 125 samples can be 
pulled in a session.

Center for Environmental Genetics, University of Cincinnati



After The Pull

• Samples that are pulled should be stored 
temporarily in a -80 freezer until ready to 
be distributed to the researcher or lab.

• Documentation of sample pull should be 
completed within one day of the sample 
pull.

Center for Environmental Genetics, University of Cincinnati



Handwritten sample pull notes are transferred to the 
electronic pull sheet (Excel file).
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The sample distribution code and date is entered into 
the Freezer Inventory Database
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A report is run on the distribution code and a QC check is done 
to see that all samples have been entered into the inventory 
database.



After the pull
Splitting a sample

Because samples are so valuable, if a 
researcher or lab needs less volume, a 
sample can be split from the main stock.
• Preparation is the key to splitting the 

samples.
• Defrost samples in refrigerator slowly 

overnight. This decreases degradation and 
fragmentation of proteins (DNA).
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Thawing a Sample
The best way to thaw a 

sample is to:
• Move sample from -80 to -20 

for 24 hours.
• Move sample from -20 to -3 

for 24 hours.
• Gently use a Vortex Mixer to 

evenly distribute sample 
contents. (serum, plasma, 
urine)

• To refreeze sample—reverse 
thawing process.
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Splitting a Sample

• Set up boxes so original stock is in the 
same position as the new vial.

• Pre-label the new vial.

• Have a second person check the ID on 
the pre-labeled vial before starting.

• Transfer under a hood.

• Use gloves and a new pipette for each 
sample.

• Copy the box map for the new box.



Prepare samples for Researcher or lab

• Make a copy of the box map for your records
• Label the box for the researcher
• Prepare sample transfer record (Manifest)

(Manifest) should include
• sample ID
• date
• amount
• type of sample
• location in box 
• date sent or transferred.
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Sample Transfer



Shipping Biological Samples

REGULATIONS AND GUIDELINES for SHIPPING
Carrier such as FedEx
DOT-Department of Transportation
IATA-International Air Transport Association
ICAO-International Civil Aviation Administration
CDC-Center for Disease Control
TSA-Transportation Safety Administration
FDA- Food and Drug Administration
OSHA-Occupational Safety and Health Administation
FAA-Federal Aviation Administration 
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Categories of Biological Substances for the 
Purpose of Shipping

• CATEGORY A Infectious Substances 

• CATEGORY B Biological Substances

• EXEMPT Human or Animal Specimens – sent for 
a clinical tests or environmental markers.

• Non-regulated Biological Materials – Food.
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PREPARING THE SAMPLES FOR SHIPMENT
THINGS TO CONSIDER:
• Transport by air or ground
• Regulations by carriers-check shipping & labeling 

protocols for  FedEx, UPS, CDC, etc.
• Receiving entity requirements. 
• Transport with (water) ice, gel packs or dry ice or  both.
• Time of year (season)
• Day of week (never on Friday)
• Supplies and labels needed (Commercial shipping kits 

are available for purchase, but boxes can be reused).
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BASIC PACKAGING

• The sample must be placed in a 
leak-proof primary receptacle 
(vial).  Multiple primary receptacles 
must be individually wrapped or 
separated to prevent contact 
(sample box).

• Cardboard boxes can be used for 
shipping.

• Secure with string to prevent from 
opening (rubber bands will break 
with dry ice in shipping container)

• Place in outer package with 
suitable cushioning material.      



Considerations for Shipping 
Refrigerated Materials

• Gel coolants are preferable to wet ice or ice packs.
• Pre-cool insulated container, if possible.
• Arrange products inside the insulated container, 

allowing space for coolants.
• Place sufficient number of coolants on top and around 

the product.
• Fill all void space to prevent movement.
• Place insulated container inside a corrugated outer box 

and seal with packing tape.
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Consideration for Shipping Frozen Materials
DRY ICE
• Dry Ice Facts

• Dry ice is solidified carbon dioxide
• It is extremely cold,  -109.3 F (-79 C)
• Does not melt-changes directly from 

solid to gas
• Solid block or pellets

• Safe Handling of Dry Ice
• Avoid contact with skin and eyes.  

Never handle dry ice with bare 
hands.  Can cause severe frostbite 
in seconds.
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Packing with Dry Ice
• Pre-cool the insulated container if 

possible. 

• Insulated container should be at least 
1.5 inches thick.

• When arranging materials inside the 
insulated container, allow enough 
space for the dry ice.

• Don’t use large chunks of dry ice.

• Place sufficient amount of dry ice on 
top and around the materials. (1-2 
kilograms (2-4 lbs) of dry ice per 24 
hours).  Should consider enough for 
2 days.  Adding a gel pack will help to 
increase the time.

• Fill void space with packing material 
(peanuts, etc) to prevent movement.



Packing with Dry Ice
• If a plastic bag is used close it, 

but do not completely seal it, 
the carbon dioxide gas created 
by the dry ice must be allowed 
to vent. Place lid on the 
insulated container.  Place the 
insulated container inside an 
outer corrugated box.

• Close and securely tape the 
box with packing tape, but 
careful not to completely seal it.  
Address of sender and receiver 
should be clearly visible.

• Follow dry ice shipping 
regulations, record amount of 
dry ice used on label (UN1845) 
and airbill.



Make Sure it Gets There
• Send as FedEx Express priority overnight  for 

next morning delivery.
• Obtain call confirmation number and tracking 

number.
• Make sure it is picked-up.
• Notify receiving entity of shipment and 

tracking number.
• Next day, be sure to check tracking number to 

verify that shipment has been received.

Center for Environmental Genetics, University of Cincinnati



Questions?
• Jeanette Buckholz, RN, MSN
• buckhojm@ucmail.uc.edu
• 513-558-0487
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