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Much has been written about, speculated on and even mandated as to what clothing materials are suitable for use in a hyperbaric chamber. This article is intended to provide the reader with some of the factual and practical considerations when deciding on what materials to select for regular chamber clothing.
All clothing fabrics burn; especially in the presence of elevated concentrations of oxygen. There are also other considerations to take into account, including static-electricity control, comfort, fit, functionality, appearance, soil-resistance, laundering suitability and even control of dedicated clothing within a unit.  However, the overriding consideration remains fire safety and this largely affects the final decisions to be taken.
Traditionally, and as still evident in many hyperbaric standards and guidelines, cotton has been the material of choice.  This is largely based on perceptions that cotton burns slower, does not release especially toxic combustion products and does not melt onto human skin.  However, this is only partially true and in fact the fire-safety record of cotton needs to be reviewed in more detail.  The main factors that render cotton more or less burnable are the density of the weave, the thickness of the material, the presence of a fluffy or loose pile and the individual fit on the person.   Being an open-cell or porous material, cotton does not retain oxygen once the environment changes.  Lastly, cotton does not promote a build-up of static electricity, rendering it less likely to serve as a source of ignition energy. 
In comparing like-for-like materials, in terms of weave, thickness and fit, cotton is not highly rated in terms of time to actually ignite.

In addition to cotton, there are two additional, practical options available, viz. (1) a “suitable” blend of cotton and synthetic (polyester) material, and (2) new generation fire-safe materials, such as a blend of viscose* and a natural fibre (an example of which is a fabric made of wool and viscose – used to produce children’s nightwear).
* Viscose is a natural polymer made from wood pulp, often referred to as Rayon, and commonly referred to as a semi-synthetic fibre.
However, reviewing these materials does provide additional, relevant information, such as a comparable measure for determining flame resistance called the Limiting Oxygen Index or LOI.  This is appropriate for hyperbaric operating conditions, especially as these indices are in reality the minimum concentration of oxygen required at the ambient environmental pressure to ignite the materials (once again, it is the relative scale that is important rather than the absolute values).

In essence, the term flame resistance when applied to the use of clothing in hyperbaric facilities, should read as “more time to act”; a precious commodity in the event of a chamber fire.
As with most decisions, there are a multitude of factors that influence the final choice.  In determining the most suitable, the safest and the most compliant product, the following decision factors need to be taken into account and prioritized according to actual situational requirements and existing risk factors:
· Permanent flame resistance regardless of how many times the garment is laundered

· Reasonable protection against radiant and convective heat

· Tight weave construction

· Good wear comfort

· Breathable and irritant-free for most patients

· Suitable for dyes and colours to enable regular laundering

· Durable for repeated use
· Control of static electricity
· Soil resistant (should not stain especially easily)

· Acceptable cost

The author has three personal opinions regarding clothing that do not relate specifically to the material of selection, but do having a bearing on clothing with respect to fire.  
(a) It is preferable to select clothing that can be removed without having to be pulled over a person’s head.  Garments that can be removed easily in the event of a fire will result in less severe burns, or possibly avoid burns completely. It has to be accepted, however, that the various fixtures such as buttons (which tend to get lost) or ties (which tend to result in modesty issues) are not ideal. 
(b) Pockets should not be installed in any chamber clothing. The added control requirement is one more step that can go wrong and too often pockets may be used to carry contra-band into the chamber; usually completely unwittingly.
(c) The more close-fitting the garments, the lower the flame spread rates tend to be; accordingly, this fit of garment is recommended.  Interestingly, and as a result of analyzing the Florida fire of 2009, the least burned surfaces of both patients were the areas covered by synthetic undergarments. This tends to support this opinion.
So, what about tie-strings versus elasticized waist bands?  In theory, loose pieces of clothing will ignite more easily; yet elasticized materials contain especially hazardous synthetic materials.  The best path to follow is that of full analysis and selection of materials that are most suitable, e.g., a tight-weave draw-string, or an elastic material with natural rubber and fire-resistant fibre.  However, in both cases, as long as these materials are kept away from direct exposure and are surrounded by other known fire-resistant material, the actual additional risk is not significant.
And static electricity? This almost natural occurrence results in the discharging of 3000V+ sparks between unsuspecting personnel or patients and any grounded object (like the chamber), and often causes distress and discomfort, even presenting as a possible ignition source.  In general, some clothing materials produced from natural fibers (cotton) tend to not produce a significant static charge, whereas polyester-containing materials will generate a static charge, with an almost direct relationship between the polyester content and the amount of charge.  Additional controls may be needed where static is a known issue, and these apply to both the inside and the outside of the chamber.  These could include grounding straps (which may be wrist, heel or shoes-based); washing with a suitable fabric softener or spraying materials with a 30:1 dilution of water to softener; applying a suitable anti-static spray; or using grounding mats located at key places (especially at the entrance to chambers). 
Conclusion:

It is evident that there is no ready answer to the question of what materials are best to use in a hyperbaric chamber. This short article has attempted to highlight the important aspects and to provide a basis for analyzing an appropriate solution.  Decisions should only be taken on the basis of sufficient knowledge of what has been selected, and the basis of decisions should be recorded in writing, and maintained with the facility’s documented safety program. 
No materials are perfect and none can mitigate general negligence.
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