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b) UN 1660 Nitric oxide, compressed; 

c) UN 2031 Nitric acid, other than red fuming, with more than 20% but less than 
65% nitric acid, Packing Group II  

1.2 Sterilization with these gases or liquids does not require electricity and offers improved 
compatibility and safety over other materials used for sterilization of medical equipment and devices.  
The gases are common, well-studied gases that while toxic at high concentrations present a lower risk 
than other sterilant gases such as hydrogen peroxide, ethylene oxide, or chlorine dioxide.  The gases are 
compatible with most reusable medical equipment as well as many drug-device combination products and 
are extremely effective against bacteria, viruses, and spores. Their relatively low saturated vapour 
pressures and boiling points coupled with the low concentrations employed during sterilization translate 
into improved safety. Although toxic in high concentrations, there is little risk in transport or to personnel 
using the equipment because the quantity of material is minimal and the intended packaging is robust 
including metal pressure receptacles placed in outer packaging tested to the Packing Group I performance 
level.  These gases are effective sterilants at low concentrations, often between 8 and 10 mg/L and 
typically less than 21mg/L, depending on the application. They are non-explosive and non-flammable.  
The liquid sterilant is authorized on cargo aircraft and can be transported in accordance with Packing 
Instruction 855.   

1.3 For decades hospitals and medical device manufacturers have sterilized their products 
using ethylene oxide, radiation (gamma or e-beam), or heat (steam or dry) processes. In resource-limited 
settings ranging from the developing world, to the battlefield, to the aftermath of a major natural disaster, 
the limitations of these sterilization technologies has been observed and documented. Despite 
improvements and refinements, inherent limitations persist: the need for electricity and water, material 
compatibility, high costs, long sterilization cycles, sterilant residues, high temperatures, and operator risk. 
Sterilization devices that utilize Nitrogen dioxide, UN1067, Nitric oxide compressed, UN 1660 or 
Nitric acid, UN 2031, Packing Group II provide alternatives to the current systems without the many 
limitations.  These systems will provide a vital life line for performing medical procedures in low 
resource environments and will save lives. 

1.4 DGAC is interested in including provisions in the Technical Instructions for the transport 
of these sterilization devices. The provisions will be patterned after the provisions currently in A131 
except that the gases will be contained in metal receptacles that will be designed with a 4:1 safety factor 
in quantities not exceeding 30 ml per inner metal receptacle and 500 ml per outer package that are placed 
in rigid outer packagings meeting the Packing Group I performance level. The nitric acid, UN 2031 
would be transported in inner packagings consistent with the requirements in Part 3;5.1 placed in a rigid 
outer packaging that meets the Packing Group I performance level. 

2. ACTION BY THE DGP-WG 

2.1 The DGP-WG is invited to consider incorporating a new special provision assigned to 
UN 1067 and UN 1660 to authorize the transport of sterilization devices containing these gases aboard 
passenger and cargo aircraft. DGAC is requesting comments to facilitate the development of a formal 
paper for the 2015 meeting of the Working Group of the Whole. 

— — — — — — — — 
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PROPOSED AMENDMENT TO PART 3 OF THE TECHNICAL INSTRUCTIONS 

. . .  

Part 3 
 

DANGEROUS GOODS LIST, 
SPECIAL PROVISIONS AND 

LIMITED AND EXCEPTED QUANTITIES 
. . .  

Chapter 3 
 

SPECIAL PROVISIONS 
 
 
 

Parts of this Chapter are affected by State Variations AE 3, AU 1, AU 2, CA 7, 
HR 3, IR 3, JM 1, KP 2, MO 2, NL 1, US 11, ZA 1; see Table A-1 

. . .  

Table 3-2.    Special provisions 
 

 TIs UN  
    

 . . .    

 AXXX  Sterilization devices when containing less than 30 mL per inner gas cartridge with not more than 500 mL per 
outer packaging of UN 1067 or UN 1660 may be transported on passenger and cargo aircraft in accordance
with the provisions in 3;5.1 (excepted quantities), irrespective of the indication “EO” in column 9 of Table 3-1 
provided that: 
 
Each inner metal gas cartridge must be designed with a safety factor of at least 4 times the working
pressure of the receptacle.  Each gas cartridge will be packaged with an absorbent material capable of
absorbing any leaked material in a sealed compatible plastic bag. Inner packagings must be placed in a rigid 
outer packaging that meets the packing group I performance standard. 
 

 AYYY  Sterilization devices when containing less than 30 mL in inner packagings with not more than 500 mL per 
outer packaging of Nitric acid (other than red fuming, with more than 20% but less than 65% nitric acid ) UN
2031, PG II  may be transported on passenger and cargo aircraft in accordance with the provisions in in
3;5.1 (excepted quantities), irrespective of the indication “EO” in column 9 of Table 3-1 provided that: 
 
Each inner packaging must be packaged with an absorbent material capable of absorbing any leaked
material in a sealed compatible plastic bag. Inner packagings must be placed in a rigid outer packaging that 
meets the packing group I performance standard.

 . . .    

 
— — — — — — — — 

 
 





 

 

  

PORTA
TO OV

Overview

The Syste
following
 
1. A ro

devic
2. A po

perfo
3. Tray

instru
place

4. Gas 
and 
the e

5. Scrub
consu
case 

6. A ch
the st

Safety M
 
The syste
designed 
nitrogen d

1. Inhib
until 

2. Inhib
steril
scrub
such 
Occu
Adm
limit

ABLE STER
VERCOME T

w of the Syste

em as depicted
g: 

obust gas c
ce. 
ortable, rugged
ormance level
s for the p
uments to be
ed in the case
cartridges or
introduction 
nclosure. 
bber/absorben
umption of t
of an inadver

hemical indic
terilizer gas. 

echanisms 

em employs 
to prevent th

dioxide by: 

biting the sta
the enclosure

biting the op
lization proc
bber has abs

that the 
upational 

ministration (O
s (PEL). 

RILIZER TH
THE LIMIT

em 

d in Figure 1 

cartridge wit

d enclosure te
l. 
placement o
e sterilized th
. 
r ampoules f
of the sterili

nt materia
the entire gas
rtent release. 
cator to confi

 

a safety lock
he exposure 

art of the ste
e is closed. 

pening of the
ess has com
sorbed the n

levels ar
Health 

OSHA) permi

AP

HAT USES AL
ATIONS OF

RESOUR

consists of th

thout a rele

ested to the P

of the medi
hat can then 

for the transp
izing agent i

al for 
s content in 

irm exposure

king mechani
of personnel

erilization cy

e case until 
mpleted and 
nitrogen diox
re below 

and Saf
issible expos

—

 
PPENDIX B

 
LTERNATIV

F OTHER ST
RCE SETTIN

 
 

he 

ase 

G I 

ical 
be 

port 
into 

the 
the 

e to 

 

ism 
l to 

ycle 

the 
the 

xide 
the 

fety 
sure 

 

 
 

— END — 

VE STERIL
TERILIZAT
NGS 

Figure 1. T
and i

Figure 2. Ste
the Po

LIZATION T
TION METH

 

The Portable 
its consumabl

 

erilization opt
ortable Sterili

DGP-WG/14
Appendix B

TECHNOLO
HODS IN LO

Sterilizer  
les. 

tions using 
izer. 

4-IP/4 

OGY 
OW-


