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Packaging Requirements by Specimen
Type
Proper packaging is the first line of defense against specimen degradation, contamination, and

regulatory violations. DOT regulations (49 CFR 173.199) mandate specific packaging for

Category B infectious substances, while OSHA and institutional protocols add requirements for

bloodborne pathogen containment. This page covers what you need for every specimen

category your facility ships.

Specimen

Category

Packaging

Required
Temperature

Container

Examples

Regulatory

Basis

Routine blood/
serum

UN3373 triple
packaging,
absorbent material

2–8C (cold pack) Insulated pouch
+ gel pack +
rigid outer

49 CFR 173.199

Frozen
specimens

UN3373 triple
packaging + dry ice

-18C or below Styrofoam
shipper + dry ice
+ cardboard
outer

49 CFR
173.199,
173.217 (dry
ice)

Ambient
specimens
(urine, swabs,
fixed tissue)

UN3373 triple
packaging

15–25C Specimen bag +
absorbent +
rigid mailer

49 CFR 173.199

Blood products
(transfusion)

Validated blood
transport cooler

1–6C (RBCs), 20–
24C (platelets),
-18C (FFP)

AABB-validated
cooler with temp
indicator

AABB
Standards, FDA
21 CFR 606

Controlled
substances

Tamper-evident bag
+ locked container
+ COC form

Per specimen
type

DEA-compliant
lockbox + COC
envelope

21 CFR
1301.71–76

Cytology /
surgical
pathology

Leak-proof formalin
container +
secondary
containment

Ambient Formalin jar +
sealed bag +
rigid outer

49 CFR
173.199, OSHA
BBP

Cultures /
isolates

Category B
(UN3373) or
Category A
(UN2814)
depending on
pathogen

Per organism
requirements

Triple packaging
per DOT
classification

49 CFR 173.196
(Cat A),
173.199 (Cat B)
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Dry ice is a DOT hazardous material (UN1845).

When using dry ice for frozen specimen transport, the outer package must be vented (not

hermetically sealed), marked "DRY ICE" or "CARBON DIOXIDE, SOLID" with net weight, and

packaged so dry ice is OUTSIDE the secondary container. Maximum 2.5kg for domestic ground

transport without additional HazMat documentation.
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Temperature Monitoring Requirements

Cold Chain Compliance — Monitoring, Documentation, and Excursion

Response

Category
Required

Range
Tolerance Monitoring Method

Max Transport

Time (Typical)

Ambient 15–25C (59–
77F)

+/- 5C Chemical indicator strip 8–24 hours

Refrigerated 2–8C (36–
46F)

+/- 2C Digital data logger or
min/max thermometer

4–8 hours with
validated cold
packs

Frozen -18C (0F) or
below

Must not thaw Dry ice with temp
indicator

24–72 hours with
adequate dry ice

Deep Frozen -70C (-94F)
or below

Must not rise
above -60C

Dry ice (insufficient
alone) or LN2 dry
shipper

Specialized
equipment
required

Blood Products
(RBC)

1–6C (34–
43F)

Must not freeze
or exceed 10C

Validated cooler with
digital monitor

24 hours in
validated container

Platelets 20–24C (68–
75F)

Must maintain
gentle agitation

Room temp + agitation
device

4–6 hours without
agitation

Monitoring Equipment Checklist

Digital data logger with continuous recording (preferred for audit trail)

Min/max thermometer in each cooler (minimum acceptable)

Chemical temperature indicator strips (backup/visual confirmation)

Calibration records for all digital monitoring equipment (annual minimum)

Temperature excursion alert system (real-time notification to dispatcher)

Blank temperature log forms in each transport cooler
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Temperature Excursion Response Protocol

Step Action Responsible Party

1 Courier detects excursion (alarm or visual indicator) Driver

2 Courier contacts dispatch immediately; documents time and
temperature

Driver

3 Dispatch notifies sending and receiving facilities Courier dispatch

4 Receiving lab evaluates specimen acceptability per their criteria Lab director

5 Incident documented in quality management system Quality / compliance

6 Root cause analysis within 72 hours Courier management +
facility

7 Corrective action implemented and verified Both parties

Validate your coolers annually.

A "validated cooler" means it has been tested under controlled conditions to maintain the required

temperature range for a documented duration. Ask your courier for their cooler validation data —

manufacturer specs alone are not sufficient. CAP and CLIA inspectors will ask for this

documentation.
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Chain-of-Custody Documentation
Checklist

Complete Chain-of-Custody Checklist — Print and Use

Pre-Pickup

Courier Pickup

Patient/specimen identification verified (two-identifier minimum)

Specimen labeled per facility protocol (patient name, DOB, accession #, collection date/time)

COC form initiated: collector name, signature, date, time

Specimen placed in primary receptacle and sealed

Primary receptacle placed in secondary packaging with absorbent material

Secondary packaging placed in rigid outer container

Tamper-evident seal applied and seal number recorded on COC form

Temperature monitoring device activated and placed in container

Storage conditions noted on COC form (ambient, refrigerated, frozen)

Special handling instructions attached (orientation, light sensitivity, time limits)

Courier presents valid photo ID and company credentials

Courier verifies specimen count against manifest

Courier signs COC form with printed name, signature, date, time

Sending facility representative countersigns the handoff

Tamper-evident seal verified intact; seal number matches COC

Temperature verified and logged at time of pickup
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In Transit

Courier Delivery

Specimen secured in locked vehicle compartment

Pickup confirmation transmitted to dispatch (electronic or phone)

Specimens remain in locked, dedicated compartment at all times

Vehicle not left unattended with specimens inside (or alarm/GPS lock active)

Temperature monitored per protocol (continuous logger or checkpoint intervals)

No unauthorized stops or detours documented

Any incidents (delay, accident, temperature alarm) documented immediately

Receiving personnel verifies courier ID and credentials

Specimen count verified against manifest and COC form

Tamper-evident seal verified intact; seal number matches COC

Temperature verified and logged at time of delivery

Receiving personnel signs COC form with printed name, signature, date, time

Courier retains copy of signed COC; original stays with specimen

Delivery confirmation transmitted to dispatch and sending facility

Any discrepancies documented on COC and reported immediately
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HIPAA Shipping Compliance Checklist

HIPAA Compliance Checklist for Every Medical Shipment

Documentation & Agreements

Physical Safeguards

Administrative Safeguards

Signed Business Associate Agreement (BAA) on file with courier service

Courier HIPAA training certificates current (verified within past 12 months)

Driver background check confirmation on file

Courier's breach notification procedures reviewed and accepted

Facility's shipping procedures documented in HIPAA compliance manual

All packages containing PHI are sealed in opaque, tamper-evident containers

Patient identifiers are NOT visible on exterior of any package

Manifest/delivery labels use accession numbers — not patient names — when possible

Specimens transported in locked vehicle compartment (not open trunk or seat)

Courier vehicle has no visible medical/patient branding that identifies package contents

Courier does not transport specimens from multiple unrelated facilities simultaneously without
physical separation

Minimum necessary standard applied: courier sees only the PHI required for delivery

Courier is prohibited from photographing labels, manifests, or specimen containers

Courier may not discuss specimen or patient details with anyone outside the covered entity

Delivery must be made to authorized personnel only (no "leave at front desk" for PHI)
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Electronic Safeguards

Audit-Ready Tip

Print this checklist and keep completed copies in your HIPAA compliance binder. CAP, CLIA, Joint

Commission, and state health department inspectors all review specimen transport documentation

during facility audits. A completed checklist for each courier relationship demonstrates active

compliance management.

Failed delivery protocol defined: return to sending facility, do not leave unattended

Any mobile devices used for tracking/manifests are encrypted

Electronic COC systems use authentication (no shared logins)

Electronic delivery confirmations transmitted via encrypted channel

GPS tracking data stored securely and retained per BAA terms
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DOT Packaging Compliance Checklist

DOT-Compliant Packaging Checklist for Category B Specimens

(UN3373)

Packaging Assembly

Required Markings

Dry Ice (UN1845) Additional Requirements

Primary receptacle is leak-proof and contains no more than 1L (liquids) or 4kg (solids)

Primary receptacle cap/seal is secured with tape or parafilm to prevent loosening

Absorbent material placed between primary receptacle and secondary packaging (enough to
absorb 100% of liquid contents)

Secondary packaging is leak-proof

Multiple primary receptacles are individually wrapped or separated to prevent contact

Secondary packaging placed inside rigid outer packaging with cushioning material

Outer packaging has at least one surface measuring 100mm x 100mm minimum

UN3373 diamond-shaped mark on outer package (50mm minimum per side)

"Biological substances, Category B" text adjacent to diamond mark (6mm minimum letter
height)

Shipper name and address on outer package

Consignee name and address on outer package

Responsible person name and 24-hour phone number on outer package or accompanying
document

Outer packaging is vented — NOT hermetically sealed
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Keep a pre-packed specimen transport kit at every pickup location.

Include pre-labeled outer packaging, secondary containers, absorbent material, tamper-evident

seals, blank COC forms, temperature indicators, and a copy of this checklist. Eliminates packaging

errors and saves 5–10 minutes per shipment.

"DRY ICE" or "CARBON DIOXIDE, SOLID" marked on outer package

Net weight of dry ice marked on outer package

Dry ice placed OUTSIDE the secondary packaging (between secondary and outer)

Quantity does not exceed 2.5kg for domestic ground without full HazMat documentation
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Common Compliance Failures & How to
Avoid Them

Compliance Failure Regulatory Risk How to Prevent

No BAA on file HIPAA Tier 2–4 violation ($1K–
$1.5M)

Execute BAA before first delivery;
review annually

Expired OSHA BBP training OSHA citation ($15,625 per
serious violation)

Calendar annual renewal; require
proof before contract renewal

Non-compliant packaging
(no triple pack)

DOT fine ($500–$83,439 per
violation)

Standardize pre-packed kits; audit
packaging quarterly

Missing chain-of-custody
signatures

Specimen rejection; invalidated
results

Use digital COC with mandatory
fields; train all handoff staff

Temperature excursion
undocumented

CAP/CLIA deficiency; potential
specimen rejection

Require data loggers on every temp-
sensitive shipment

PHI visible on exterior
packaging

HIPAA breach (reportable if
>500 individuals)

Use opaque packaging; accession
numbers instead of names

Specimen left unattended in
vehicle

HIPAA physical safeguard
failure + specimen integrity

Locked compartment policy; GPS-
tracked vehicle

Courier discusses patient
info

HIPAA minimum necessary
violation

Annual HIPAA training with scenario
testing

No insurance or inadequate
coverage

Facility absorbs full financial
liability for loss/damage

Require COI annually; minimum $1M
GL + cargo coverage

Using personal vehicle
without modification

OSHA, DOT, and institutional
policy violation

Require dedicated specimen
compartment; inspect vehicles

The facility is liable, not just the courier.

Under HIPAA, the covered entity (your hospital, lab, or pharmacy) is responsible for ensuring

business associates comply. If your courier violates HIPAA, your facility faces the fines, the OCR

investigation, and the breach notification obligations. Vetting is not optional — it's self-protection.

routestat.com 12



Quick-Reference Regulatory Summary

Regulations That Govern Medical Specimen Transport — At a Glance

Regulation Agency Covers Key Requirement Penalty Range

HIPAA Privacy Rule
(45 CFR 164)

HHS /
OCR

PHI
protection

BAA, minimum
necessary, breach
notification

$100–$1.5M/year

HIPAA Security Rule
(45 CFR 164.302–
318)

HHS /
OCR

Electronic
PHI

Encryption, access
controls, audit logs

$100–$1.5M/year

OSHA BBP Standard
(29 CFR 1910.1030)

OSHA Blood/OPIM
exposure

Annual training, PPE,
exposure control plan

$15,625/serious;
$156,259/willful

OSHA HazCom (29
CFR 1910.1200)

OSHA Chemical
hazards

SDS access, labeling,
training

$15,625/serious

DOT HazMat (49 CFR
171–180)

DOT /
PHMSA

Specimen
transport

UN3373 packaging,
marking, HazMat
training

$500–$83,439/
violation

DEA Controlled
Substances Act (21
CFR 1301)

DEA Schedule II–V
drugs

Registration, secure
storage, COC

Criminal penalties +
license revocation

CLIA (42 CFR 493) CMS Lab quality Pre-analytical
specimen handling
standards

Sanctions, loss of
certification

AABB Standards AABB Blood
products

Validated transport,
temp monitoring, COC

Loss of accreditation

FDA 21 CFR 606 FDA Blood/
biologics

cGMP for blood
transport

Warning letter,
consent decree
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RouteStat
1. **Printability matters.** Lab directors and pharmacy managers print

these for compliance binders and reference. Avoid large solid color

areas on interior pages (waste ink). Reserve full-bleed backgrounds for

cover and back cover only. 2. **Tables are the star.** These guides live

or die on their reference tables. Make tables scannable, well-spaced,

and easy to read at 100% zoom on screen AND wh
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