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HOW TO SELECT TERTIARY PACKAGING
FOR HEALTHCARE DISTRIBUTION 

D o you know how to evaluate tertiary packaging components—

such as cardboard boxes, wood pallets and shrink-wrap? When 

the manufacturer of a packaged drug product begins to assess 

the product’s packaging for shipment, tertiary components should be 

evaluated as well.
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w hen the producer of a 

packaged drug product 

begins to assess the tech-

nical considerations for the prod-

uct’s shipment, there might be a 

tendency to first focus on the gen-

eral logistics and handling of 

the product; that is, how to safely 

move it from Point A to Point B.

Before doing so, however, 

the manufacturer should first step 

back and evaluate the tertiary pack-

aging components for the shipment. 

Examples of tertiary packaging 

might include cardboard contain-

ers, wood pallets and shrink-wrap.

Because the tertiary packaging 

 must protect both the primary  

product container and secondary  

packaging, a risk assessment with 

a technical planning approach 

should be taken to select the best 

materials. In fact, this approach should 

be undertaken for all shipments of 

pharmaceuticals, biopharmaceuticals, 

and even medical devices.

To mitigate the risk of com-

promising product quality during 

transport, a holistic approach is 

needed. The specific physical and 

chemical characteristics of the prod-

uct must be assessed in conjunction 

with transportation risk conditions. 

Only then can the appropriate 

protective packaging be selected 

and a detailed logistical plan for the 

route be developed.

 Product characteristics: The physi-

cal and chemical characteristics of the 

product are recorded in the product 

registration documents filed with 

regulatory agencies. However, many 

times this detailed information does 

not make it to the distribution and lo-

gistics planning departments to help 

in their design of an optimal trans-

portation plan. Some of the product 

characteristics that must be under-

stood include the product’s suscepti-

bility to temperature, light, humidity, 

vibration, and shock. Its sensitivity to 

commonly utilized radio frequencies, 

such as those used for Radio Fre-

quency Identification (RFID), should 

also be considered. These physical 

characteristics are routinely assessed 

during the development of the 

primary and secondary packag-

ing; however, they are also integral to 

the design of tertiary packaging, such 

as insulated pallet shippers and small 

packer systems.

 Shipping qualification: Based on 

their physical and chemical charac-

teristics, pharmaceutical and biolog-

ical products have requirements for 

long-term storage conditions as-

signed to them when they are reg-

istered. A product may be shipped 

outside of its label storage condi-

tions only when stability data or 

scientific/technical justification ex-

ists to demonstrate that quality will 

not be adversely impacted.

Especially for a product known 

to be sensitive to conditions outside  
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of its storage requirements, a ship-

ping qualification should be per-

formed to delineate the nature of 

the transport risks, as well as the 

steps to be taken to alleviate them. 

These qualification tests are de-

signed to approximate the worst-

case environmental conditions that 

are expected during transit. Ship-

ping qualification studies should use 

samples of the actual product, as well 

as packaging components that are 

representative of those used regu-

larly for shipping. A well-designed 

study should ensure that the pro-

tective tertiary packaging is neither 

over- nor under-engineered.

 Packaging solutions to transit 

risks: Transportation conditions 

can pose threats to product qual-

ity in many ways, such as physical 

agitation, compression, light expo-

sure, variable air pressures, and tem-

perature/ humidity variation. While 

some of these conditions may be 

predictable, such as higher tempera-

tures during summer months, others 

may occur due to unforeseen delays 

or storage in uncontrolled environ-

ments. Furthermore, environmen-

tal variations to which the product 

may be exposed include conditions 

at the shipping origin and destina-

tion, aboard the air/land/ocean 

carrier, at transportation hubs, and 

at any touch point throughout the 

transit route. Many of these threats 

can be mitigated through the careful 

selection of protective packaging.

Mechanical impact during tran-

sit can cause physical damage, 

such as cracking or chipping, to 

the drug  product. The primary 

way to protect against these types 

of mechanical impacts is through 

protective packaging. Examples of 

such components are corrugated 

cardboard boxes or shrink-wrap, 

which are used to assemble primary 

and secondary packages into forms 

of the basic transportation unit. It is 

these components that are actively 

subjected to ASTM 4169 shock and 

vibration testing, which examines 

whether regular shipping and trans-

portation processes cause product 

damage. It should be noted that, 

although these components may 

provide some insulation, they are not 

generally utilized as a means of con-

trolling temperature during shipping.

Exposure to light can adversely im-

pact some products by causing ag-

gregation, degradation or discolor-

ation. In general, the use of opaque 

primary and secondary packaging 

protects susceptible products from 

this type of damage.

Variable ambient pressures from 

air transport can cause damage 

by expansion and contraction to 

products such as prefilled syringes, 

and can also accelerate loss of 

coolant.To a lesser degree, pressure 

cycles may be an issue for ground 

transportation within specific geo-

graphical locations, such as moun-

tainous areas. Because there are 

very limited packaging strategies 

to mitigate changes in air pressure 

during shipping, careful shipping 

qualification should be performed 

before the transit route is finalized 

for these types of products. 

Temperature variation is per-

haps the most common threat to 

product integrity during transit. For 

example, some pharmaceuticals will 

degrade in excessive heat, while 

some vaccines may become inacti-

vated when frozen. To insulate the 

product load and maintain required 

temperatures during transit, ancillary 

packaging components are used. 

Many such components, or systems, 

are available in the marketplace and 

are categorized as either “passive” 

or “active” systems. 

Passive shipping solutions, or those 

that do not use electrical or mechani-

cal assistance, are intended to protect 

temperature-sensitive products for 

only a short period of transit, typically 

1-3 days. Passive components are 

most commonly made of expanded 

polystyrene, polyurethane, or vacuum 

insulated panels. Properly precon-

ditioned gel packs, phase-change 

materials, or dry ice are commonly 

used to provide cooling or tempera-

ture stabilization during transit. When 

coolants are used in the packaging 

configuration, care should be taken 
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to protect the product from damage 

from the coolant itself, such as from 

freezing, or the release of carbon di-

oxide from dry ice. The pros and cons 

of these three materials used in pas-

sive shipping are summarized below:

  Expanded polystyrene (EPS) 

is molded into a variety of siz-

es, shapes, densities and thick-

nesses; it may be self-contained 

or enclosed within a corrugated 

box. These are generally the least 

expensive type of insulated boxes, 

as they are widely used across 

various industries and produced 

by a number of different suppliers. 

Off-the-shelf designs are available, 

or customization is possible with the 

creation of a unique extrusion mold 

of the polystyrene beads. With a 

good weight-to-volume ratio, EPS 

boxes are especially useful for high-

volume shipments. They have the 

potential of being reused, depend-

ing upon the robustness of the spe-

cific box. The biggest drawback of 

EPS is that it is less insulating than 

other materials.

  Polyurethane (PUR) can be molded 

into shells of various thicknesses, 

which may also be enclosed within a 

corrugated box. It provides greater 

insulation than the equivalent 

thickness of EPS and has a more 

favorable weight-to-volume ratio. 

It too can be purchased either off 

the shelf or customized, and it can 

be reused due to its sturdy con-

struction. However, because it is a 

more specialized box with limited 

uses in other industries, a PUR prod-

uct tends to require a longer manu-

facturing lead-time and is more ex-

pensive than one made of EPS.

  Vacuum insulated panels (VIPs) are 

airtight enclosures surrounding a 

rigid core, from which the air has 

been evacuated. Because the vac-

uum seal provides much greater 

insulation than EPS or PUR materi-

als, VIPs are useful for shipping 

products that require a tighter 

temperature control. They provide 

the best weight-to-volume ratio 

of the passive systems and can be 

custom designed or used off the 

shelf in limited sizes. If they are re-

used by the customer, they should 

be retested to ensure that they 

have retained their vacuum seal. 

Comparatively few manufac-

turers provide VIP containers, 

and they are the most expensive 

type of passive transport system, 

requiring the longest manufactur-

ing time. Because of this higher 

initial expense, VIPs are more 

commonly used for lower-volume 

shipments. However, when these 

containers are effectively used and 

reused, the resulting cost savings 

make higher-volume shipments 

more affordable.

Active shipping solutions are those 

that use electrical or mechanical assis-

tance to achieve temperature control, 

and they generally provide greater 

thermal protection than passive sys-

tems. While active systems may be 

more expensive than passive systems 

on a per-trip basis, they may be more 

cost effective when transporting high 

volumes. Many types of active 

systems are available from a variety 

of manufacturers; which type of ac-

tive system to choose depends first 

upon the manner of transportation—

ground, air, or ocean.

  Ground transport uses temperature- 

controlled refrigerated or 

freezer trucks. The compressor-

based cooling is provided by a 

power source, such as the truck’s 

engine. Temperature-controlled 

trucks can hold up to 46 pallets of 

material. They are generally used 

for direct point-to-point shipping, as 

opposed to multiple-stop carriage, 

with a typical transit duration of 1-5 

days. Because this type of transit 

relies heavily on operator perfor-

mance, an excellent professional 

relationship with the carrier is criti-

cal, as well as clear contractual and 

quality agreements.

  Temperature-controlled ship-

ping via air is accomplished 

through the use of Unit Load 

Devices (ULDs), which hold only 
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1-4 pallets of material. Depending 

upon the supplier of the ULD, the 

cooling action can be produced 

from battery-powered compressors 

or from dry ice with fan circulation. 

Heating action, when available, is 

electrically generated. Some ULDs 

have sophisticated temperature-

control mechanisms that can 

maintain very tight temperature 

regulation during combination air-

ground transits. ULDs can provide 

temperature protection for 1-5 

days or longer, depending upon 

power availability, insulation design 

and battery life.

  Because of the longer trip dura-

tion, transportation on ocean- 

going vessels requires a  

temperature-control system that 

is effective for as long as 30 days. 

Electrically powered compres-

sors within a specially designed 

shipping container, 20 or 40 ft. in 

length, supporting a 1-40 pallet 

payload, provide this protection. To 

maintain temperature control 

during the entire trip, the power 

source for the compressors must 

be promptly transferred from the 

diesel truck to the ship’s power.

Whether the temperature-

sensitive shipment employs a pas-

sive or active system, temperature 

monitoring devices (data loggers) 

should be used to capture informa-

tion about the environment during 

transit. Available from numerous 

sources, these devices can track 

conditions such as temperature or 

humidity; different models offer 

various features, such as continuous 

monitoring throughout the transit 

period (creating a temperature strip 

chart) or recording of temperature ex-

tremes during the monitored period.

To collect accurate data, cali-

brated temperature data loggers 

should be placed close to the 

product, inside the temperature-

controlled packaging. Sufficient 

positions should be monitored to 

get representative data despite 

variations due to load packing, 

load configuration, or manner of 

transport. A number of temperature 

monitors are validated and have 

been accepted for use.
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