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 DANGEROUS GOODS PANEL (DGP) 
MEETING OF THE WORKING GROUP OF THE WHOLE 

 
 

Auckland, New Zealand, 4 to 8 May 2009  
 

Agenda Item 2: Development of recommendations for amendments to the Technical Instructions 
for the Safe Transport of Dangerous Goods by Air (Doc 9284) for incorporation in 
the 2011/2012 Edition 

 2.3: Part 3 —  Dangerous Goods List, Special Provisions and Limited and Excepted 
Quantities 

 
TRANSPORT OF MUSEUM SPECIMENS  

 
(Presented by D. Brennan) 

  
  

SUMMARY 

This working paper proposes that a special provision be added to Part 3;4 of 
the Technical Instructions for the Safe Transport of Dangerous Goods by 
Air (Doc 9284),  to allow museums to ship specimens that are packed with 
very small quantities of ethanol, denatured ethanol, isopropanol or 
formaldehyde. 
 
Action by the DGP-WG is in paragraph  2. 

1. INTRODUCTION 

1.1 This working paper was developed on behalf of two organizations whose members 
include natural history museums and collections worldwide (The Society for the Preservation of Natural 
History Collections (SPNHC) and the Natural Science Collections Alliance (NSCA)) that have been 
tasked with attempting to resolve issues involving shipping specimens both domestically and 
internationally between museums and individual researchers studying the life of the planet as it pertains to 
biodiversity, ecology, genetics, conservation, evolution, and virtually any other aspect of natural history. 

1.2 Recently the Biodiversity Research Center of the University of Kansas convened a 
roundtable at the Society for the Preservation of Natural History Collections (SPNHC) conference in 
Oklahoma City, which was attended by IATA together with representatives of FedEx, UPS and DOT. 
Emanating from this was a letter of interpretation from DOT for domestic shipping together with a similar 
letter from USPS which will allow domestic shipments of specimens to be shipped using USPS when 
adhering to DOT 49 CFR 173.4 packaging requirements. Both of these letters are attached to this working 
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paper and hopefully will serve as a model for similar exceptions being inserted into the Technical 
Instructions. 

1.3 Museums worldwide maintain collections of billions of specimens of mammals, birds, 
fishes, insects and other invertebrates, and amphibians and reptiles (estimated at 3.5 billion and growing). 
There are an estimated 6 500 museums worldwide, of which 1 200 are in the United States. A large 
majority of these museums contain multiple collections that ship specimens in dangerous goods. Our 
collections exist, in part, to give the scientific community an opportunity to study specimens collected 
decades (or even centuries) ago through today, to answer questions about biodiversity, ecology, genetics, 
conservation, evolution, and virtually all other aspects of natural history. These collections are not unlike 
libraries, with a wealth of information associated with each and every specimen. While many of our 
specimens are “dry” (skeletons, skins, pinned insects), a significant number are stored or transported 
moistened in a 70% ethanol solution (“fluid-preserved” specimens), a standard practice in natural history 
museums worldwide. Still others (or parts thereof) are stored or transported wet in 3.7% formaldehyde 
solution and 95% ethanol for genetic or DNA extraction purposes. 

1.4 Just as libraries loan out their books, museums loan our specimens to researchers all over 
the world. A recent survey of our membership asked the following questions – data for the last five years 
(average) was requested: 

1) How many international packages do you send that contain specimens in dangerous 
goods?  

2) How many specimens are contained in these packages?  

3) What methods do you use to package these materials?  

4) What method of shipment do you use?  

5) Which countries do you send and receive material from?  

6) Are your shipping practices being hindered by budgetary restrictions?  

7) Is your shipping to any countries being hindered by dangerous goods regulations?  

42 collections responded (mainly from the US but also Canada, the UK and Germany) and the following 
information was collated. 

1.5 2 071 packages, containing 95 455 specimens (very large numbers of insects etc. are sent 
per package) were sent on a yearly basis. Of these the vast majority were specimens in 70% ethanol 
moistened cheesecloth (mainly large specimens of fish, amphibians, reptiles, birds and mammals with no 
free ethanol at time of shipping), 70% free ethanol (mainly smaller specimens with 30 mL or less) and 
95% free ethanol in small quantities (tissue samples for DNA analysis in vials of 2-10 mL). Collections 
used mainly FedEx, UPS and DHL with other couriers represented in small numbers. Even though the 
vast majority of collections were shipping according to Part 3;5 of the Technical Instructions and DOT 49 
CFR 173.4 and all collections staff were trained to pack, handle or ship (in no small part due to our 
organizations efforts at bringing everyone into compliance through organized workshops and training 
sessions like those held in Oklahoma), a more worrying indication was that some collections were still 
shipping internationally using USPS – either oblivious to the regulations or blatantly ignoring them due to 
the high costs involved.  
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1.6 The list of countries to which packages were sent and were bring returned from spanned 
the globe band included Argentina, Australia, Austria, Belgium, Bermuda, Brazil, Canada, Chile, 
Colombia, Costa Rica, Czech Republic, Denmark, France, French Polynesia, Germany, Greece, Hungary, 
Iceland, India, Indonesia, Italy, Japan, Mexico, New Caledonia, Netherlands, Netherland Antilles, New 
Zealand, Norway, Panama, Philippines, Poland, Portugal, Puerto Rico, Romania, Russia, Singapore, 
Slovakia, South Africa, South Korea, Spain, Sweden, Taiwan, Thailand, Turkey, United Kingdom and the 
United States.  

1.7 Most respondents mentioned that with tightening budgets in Natural History Museums, 
they are having to employ mechanisms to save costs – either by curtailing shipping, or requesting that 
researchers pay for the shipping or visit the collection in person. Shipping costs were eroding budgetary 
lines earmarked for supplies and thus limiting the purchase of other much needed materials for collections 
care. Smaller museums in some cases simply cannot afford to process any material for shipment thus 
limiting access to important research materials. Museums could also no longer afford to pay for tracking 
and insurance on these packages due to the high costs of shipping via courier.  

1.8 It was also revealed that collections were having problems with shipping packages to 
certain areas and even though some related to restrictions other than dangerous goods (permitting, 
veterinary inspection etc.); others were directly related to dangerous goods regulations. Chief amongst 
these were restrictions on dangerous goods shipping imposed by destination countries on the courier 
companies. These courier companies do not have the rights to trans-ship dangerous goods within certain 
destination countries and as such, packages could be shipped to international airports and no further either 
requiring the recipient to travel to the airport to receive the package or not receive it at all. The fact that 
the list of countries affected is ever changing, and varies by carrier, makes shipping a constantly changing 
landscape causing problems and frustration. The potential for package delays (causing damage to 
specimens through desiccation) and even destruction are greatly increased due to this factor. Specific 
countries mentioned were all South and Central American countries, Mexico, some European countries 
and Australia. These restrictions and problems are stifling international collaboration and taxonomic and 
ecological research efforts by a large number of scientists.  

1.9 Of concern is also the fact that in a large number of cases material is shipped to 
researchers who are not themselves trained to pack and ship materials for return and do not have access to 
anyone who is. Museums thus struggle to get these packages returned in a proper manner even though 
guidelines are provided on the correct repackaging of these materials for return.  

1.10 Another major concern was the large variation in interpretation of the regulations by 
customs officials, courier staff and museum staff. A huge amount of effort has been invested in 
attempting to navigate the regulations and present them in as legible a means as possible to our 
membership in order to avoid any confusion and potential fines and destruction of material due to non-
compliance. Andy Bentley of the KU Biodiversity Institute recently wrote an article for Collection Forum 
(the peer reviewed journal of the Society for the Preservation of Natural History collections) entitled 
“Shipping and Handling of Natural History Specimens in Dangerous Goods” in an attempt to address 
numerous email questions received in this regard. A copy of this publication is enclosed.  

1.11 Some collections had resorted to placing specimens in lower concentrations of ethanol 
(<24%) or water moistened cheesecloth to circumvent regulations even though this has distinct negative 
effects on the specimens through swelling and contraction of tissues and cell walls due to the numerous 
changes in concentration during the shipping and return process (from 70% to 24% to 70% to 24% to 
70% again), especially if these specimens are shipped multiple times which is often the case over the life 
of a specimen.  
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1.12 Current shipping procedures vary depending on the type of specimen being sent. Superior 
packing is of critical importance since the specimens can suffer significant, permanent damage if allowed 
to dry out. Thus we take great pains (such as triple-bagging and the addition of both absorbent and shock-
absorbing material) to ensure the specimens are well-protected. Great care and effort is taken to ensure 
specimens are not damaged in transit - each specimen is unique and irreplaceable.  

1.13 The larger vertebrate and invertebrate specimens are removed from their storage jars and 
wrapped in cheesecloth moistened with 70% ethanol. The cheesecloth-wrapped specimens are then placed 
into a plastic bag. Next the bag is closed with a heat sealer. This bag is subsequently heat-sealed inside a 
second bag, which is then heat-sealed inside a third bag, along with an appropriate amount of absorbent 
material. The bags are then packed in sturdy cardboard boxes (200 lb test weight) and cushioned by 
Styrofoam packing “peanuts”.  

1.14 For delicate specimens, as well as tissue samples used in genetic research, that cannot 
withstand being wrapped in cheesecloth, the packing protocol varies slightly. Small specimens or tissues 
are placed in sealed glass or polypropylene vials which are filled with 30 mL or less of either 70% or 95% 
ethanol. These vials are then sealed in secondary and tertiary bags, again using a heat sealer, together with 
sufficient absorbent material. 

1.15 The various scenarios thus include:  

— Specimens wrapped in cheesecloth wet with 70% ethanol with little or no visible 
fluid at time of packaging, and  

— Specimens (or parts thereof) placed in vials or other rigid containers with 30 mL or 
less of 70% or 95% ethanol visible fluid  

1.16 An exception is thus requested to cover these various scenarios. This would have wide 
ranging implications for museums in monetary terms (training costs and shipping costs) as well as a 
substantial impact on research collaboration between international countries. There are obviously large 
quantities of these packages traversing the globe annually – a conservative estimate is that 100 times the 
packages collated from the survey are being sent on a yearly basis. It would be advantageous to everyone 
concerned to be “on the same page” so to speak.  

1.17 There are also specimens that are shipped in 3.7% formaldehyde which, according to the 
DOT and ICAO dangerous goods tables are not regulated, but have been known to be rejected given that 
in some instances the material is deemed to be aviation regulated liquid - UN3334, due to the stipulation 
that "Any material, which has narcotic, noxious, irritating or other properties such that, in the event of 
spillage or leakage on an aircraft, could cause extreme annoyance or discomfort to crew members so as to 
prevent the correct performance of assigned duties. The materials included under this proper shipping 
name must not meet any of the definitions for Classes 1 through 8." Could we get clarification on this 
issue – are specimens packaged in the above way in 3.7% formaldehyde regulated and if so, is there a 
way this scenario could be included in the requested exception?  

1.18 Another major area of concern was the carrying of specimens onto passenger aircraft as 
either hand carried or checked luggage. Large numbers of researchers collecting specimens in the field 
(sometimes in remote areas) have a need for bringing specimens back to their home institutions using this 
method. The specimens in question fall into the above categories – specimens wet with 70% ethanol 
wrapped in cheesecloth, tissues in small quantities of 95% ethanol, specimens wet with 3.7% 
formaldehyde wrapped in cheesecloth and small specimens in free 70% ethanol. These specimens are 
usually carried onboard in hand carry or checked baggage packaged as above, however they are usually 
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placed triple bagged directly into baggage (without the cushioning material or outer container).  It would 
be greatly advantageous if a similar exception could be included for these specimens. 

2. ACTION BY THE DGP-WG 

2.1 The DGP-WG is invited to consider the adoption of a new special provision that would 
be assigned to the entries for UN 1170, Ethanol, Ethanol solution, Ethyl alcohol, and Ethyl alcohol 
solution, UN 1987 alcohol (denatured ethanol) and UN 1219, Isopropanol and Isopropyl alcohol.  

2.2 The wording proposed for SP AXXX is as follows: 

 AXXX  Museum specimens containing small quantities of UN 1170, UN 1987 or UN 1219 are not subject to these
Instructions provided the following packing and marking requirements are met:  
 
a) large specimens: 
 

1) are wrapped in paper towel and/or cheesecloth moistened with ethanol or isopropanol; 
 
2) the wrapped specimen is then placed in two layers of plastic bags, with each bag being individually

heat sealed; 
3) the bagged specimen is then placed inside a third plastic bag with absorbent material then heat

sealed; 
4) the finished specimen is then placed in a strong outer packaging with suitable cushioning material.  

 
b) small specimens: 
 

1) are placed in a plastic inner packaging with no more than 30 mL of ethanol or isopropanol; 
 
2) the inner packaging is then placed in two layers of plastic bags, with each bag being individually 

heat sealed; 
 
3) the bagged specimen is then placed inside a third plastic bag with absorbent material then heat

sealed; 
 
4) the finished specimen is then placed in a strong outer packaging with suitable cushioning material.  

 
c) the completed package must be marked “scientific research specimens, not restricted special provision

Axxx applies. 

2.3 The DGP-WG is invited to consider if specimens packed with similar quantities of 3.7% 
formaldehyde are subject to the Technical Instructions. Packaging and marking would follow SP AXXX.  

2.4 The DGP-WG is also invited to consider if provision should be made to permit the 
carriage of such specimens in checked and/or carry-on baggage. Packaging and marking may vary from 
SP AXXX in that heat sealing inner packages may not be feasible in remote collecting localities (in which 
case multiple Ziplock bags may be used.  Specimens may sometimes be placed triple bagged, directly into 
luggage (in small quantities) but would usually be placed within a rigid outer container of some kind 
(drum, plastic vessel or liquipak). 

 

— — — — — — — — 
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