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WHAT IS NAFION TUBING?
Competitor: Nafion
Source: http://www.co2meter.com/products/nafion-gas-sample-drying-tubing
· Removes water vapor from gas samples
· Does not affect gas samples
· Used for capnography, measuring ETCO2
Nafion tubing is a highly selective, semi-permeable membrane to water vapor. If gases inside Nafion tubing are wetter than gases surrounding the tubing, drying will occur. If the surrounding gases are wetter, humidification will occur. In normal use, a portion of Nafion tubing is used as a portion of the tube between a gas sample stream and a sensor. If the sample stream is much wetter than ambient air (such as breath samples), the sample falls to ambient humidity. If the sample stream inside is much drier than ambient air (such as calibration cylinder gases), the sample rises to ambient humidity.
Because Nafion uses sulfur ions to selectively transport water molecules out of the tubing, it is not gas permeable. Therefore, Nafion can be used successfully to dry virtually any gas.  Nafion is also recommended to be used with water traps & hydrophobic filters that are included with all sampling devices.  Install the tubing after the filters for optimum performance & protection of the sensor.
Caution: While Nafion can remove virtually any humidity from a gas sample, filling it with liquid water will result in the loss of the ability to remove water vapor. Normally, drying the tubing completely will restore functionality.
Specifications
· 24 in. (61cm) long
· Inside Diameter (IN): Minimum 0.054 - Maximum 0.066
· Outside Diameter (IN): Minimum 0.065 - Maximum 0.079
· Wall Thickness (IN): 0.006
· Standard female and male Luer-Lok connectors
· Can be sterilized or cleaned between uses
· Latex free
---
· Selective membrane technology removes only water vapor, leaving what you want to analyze intact
· Eliminates water interference in Infrared CO2 monitoring
· Removes up to 90% of the water with only a short length of Nafion® tubing
· Low dead volume = Fast response time
· Wide variety of common medical connectors available interface with existing equipment designs – View connector types here.
· Proven results in capnography, anesthesia monitoring, and metabolic testing
USD Price: $149.00 (£99.07) for 1 line.


Manufacturer/Source: http://www.permapure.com/products/nafion-tubing/nafion-dryer-performance-and-selectivity/ 
This may be useful when speak with customers if available from Bluepoint, if applicable.
Below is a list of common chemicals that we have performance and selectivity information for. This information has been collected from our customers and represents our collective experience drying gas streams with Nafion® based dryers. 

	Analyte
	Retention within Nafion

	Ammonia
	Variable losses in the form of ammonium hydroxide

	Ammonium Hydroxide
	Over 90% loss

	Acetaldehyde
	100% Retained in the Sample

	Acetic Acid
	Over 90% loss due to acid catalysis

	Acetone (Dimethyl ketone)
	Over 90% loss

	Acetonitrile (Methyl Cyanide)
	75% loss

	Acrolein (vinyl aldehyde)
	Variable losses

	Anisole
	100% Retained in the Sample

	Benzaldehyde
	75% loss

	Benzene
	100% Retained in the Sample

	Benzonitrile (Phenyl Cyanide)
	50% loss

	Boron Trifluoride
	100% Retained in the Sample

	Bromoform
	100% Retained in the Sample

	Carbon Dioxide
	100% Retained in the Sample

	Carbon Disulfide
	100% Retained in the Sample

	Carbon Monoxide
	100% Retained in the Sample

	Chlorine
	100% Retained in the Sample

	Chloroethane
	100% Retained in the Sample

	Chloroform
	100% Retained in the Sample

	Crotonaldehyde
	Over 90% loss

	Cumene
	100% Retained in the Sample

	Diacetyl
	Over 90% loss

	Diethyl carbitol
	Variable losses

	Dimethylacetamide
	Over 90% loss

	Dioxane
	Over 90% loss

	Dimethylformamide (DMF)
	Over 90% loss

	DMS
	100% Retained in the Sample

	DMSO
	Over 90% loss

	Ethane
	100% Retained in the Sample

	Ethanol
	Over 90% loss

	Ethyl acetate
	15% loss

	Ethyl amyl ketone
	20% loss

	Ethylbenzene
	100% Retained in the Sample

	Ethyl ether
	Over 90% loss

	Ethylene
	100% Retained in the Sample

	Ethylene oxide
	50% loss

	Fluorine
	100% Retained in the Sample

	Fluorobenzene
	100% Retained in the Sample

	Formaldehyde
	100% Retained in the Sample

	Formic acid
	Variable loss

	Helium
	100% Retained in the Sample

	Heptane
	100% Retained in the Sample

	Hexane
	100% Retained in the Sample

	Hydrogen
	100% Retained in the Sample

	Hydrogen Chloride
	100% Retained in the Sample, high purge flow required

	Hydrogen Cyanide
	100% Retained in the Sample

	Hydrogen Fluoride
	100% Retained in the Sample

	Hydrogen Sulfide
	100% Retained in the Sample

	Isopropyl Benzene
	100% Retained in the Sample

	Isobutyl acetate
	Over 90% loss

	Isovaleric acid
	Variable losses

	MEK
	Over 90% loss

	Mesitylene
	100% Retained in the Sample

	Methane
	Retained

	Methanol
	Over 90% loss

	Methyl Acetate
	100% Retained in the Sample

	Methyl Bromide
	100% Retained in the Sample

	Methyl Chloride
	100% Retained in the Sample

	Methyl isobutyl ketone (MIBK)
	Over 90% loss

	Methyl Methacrylate
	100% Retained in the Sample

	Methyl Nitrate
	Variable losses

	Methyl Sulfide
	100% Retained in the Sample

	Nitrobenzene
	30% loss

	Nitrogen
	100% Retained in the Sample

	Nitrogen dioxide
	100% Retained in the Sample

	Octane
	100% Retained in the Sample

	Oxygen
	100% Retained in the Sample

	Ozone
	100% Retained in the Sample

	Propane
	100% Retained in the Sample

	Phosgene
	100% Retained in the Sample

	Propionic acid
	Variable losses

	Propylene
	100% Retained in the Sample

	Propylene oxide
	25% loss

	Pyridine
	100% Retained in the Sample

	Sulfur Dioxide
	100% Retained in the Sample

	Tetrahydrofuran
	Over 90% loss

	Thiosinamine
	Over 90% loss

	Toulene
	100% Retained in the Sample

	Trichloroethene (TCE)
	100% Retained in the Sample

	Water
	Over 90% loss

	Xylene
	100% Retained in the Sample


NAFION TUBING ADVANTAGES COMPARISON TO VERSASTREAM?
Source: http://www.permapure.com/products/gas-sample-dryers/me-series-medical-dryers/
*Same advantages as VersaStream*
How cost effective is the ME Dryer (Nafion)?
Significant cost savings can be realized by the elimination of repairs and downtime of equipment caused by wet samples. No one can place a dollar value on preventing a gas monitor failure at a critical juncture during a medical procedure.
No water trap required.
Should the ME Dryer be replaced after every procedure?
Since it is part of the sampling line, it should be treated as such. Some customers treat these dryers as disposable for hygiene reasons. The dryers are very durable and can theoretically be used for months without replacement. Each hospital, however, has its own guidelines and we defer to individual institutional policies.
What are the advantages of an ME Dryer compared to a water trap or HME?
Simplicity – A water trap collects liquids that must be drained periodically. Since the ME dryer is removing water vapour, no condensate is formed, and the potential for liquid carryover is eliminated. Further there is absolutely no operator interaction or maintenance required. This lessens the effect of cross-contamination.
Performance – The breath sample at the outlet of a water trap is still saturated (100% RH), whereas the ME will reduce the sample humidity to room levels (generally 30-50%RH). ?? No figures from BP.
Analytical Accuracy – Using a water trap for moisture removal in the presence of water soluble compounds such as NO2 causes sample integrity problems, since they can dissolve out in the condensate. An ME Dryer will selectively remove water vapour without affecting the gases being measured. Performance and accuracy readings.


COST COMPARISON OF NAFION VS VERSASTREAM AND STANDARD SAMPLING LINES 
Source:  https://www.medexsupply.com/respiratory-anesthesia-circuits-portex-nafion-braided-dryer-line-1-50-bx-x_pid-48676.html

Nafion Braided Dryer Line, 1' (12”), 50/bx - Luer Lock Connectors each end.
Portex Model: 34-01 - RRP: $675.05 (£448.84) = £8.98 per line, Available End User Price: $669.49 (£445.14) = £8.90 per line
Nafion tube also requires a filter or water trap and sampling technique i.e. nasal cannula. i.e. gas sampling line with hydrophobic filter. 
VersaStream does the same job as the Nafion tube by removing the water but is a single piece line which includes the requires hydrophobic filter to also remove the bacteria.
Please find below price comparisons of the different options available using VersaStream and Nafion:
· Nafion tube £8.90 each plus nasal sampling line with filter £?.?? = £?.??
Can’t seem to find a price for nasal sampling line with filter for above price comparison, must be using with water trap or price just hidden well.

· LLM VersaStream 4420880 £84.00 for box of 25 
= £3.36 each

· Viamed Nasal Sampling line £85.00 box of 40 = £2.13 each
plus Nomo (last 2 weeks continuous use) = £34.00

· Viamed Nasal Sampling line £85.00 box of 40 = £2.13 each (standard sampling lines can be purchased a lot cheaper on NHS supply chain, please see below) 
Hydrophobic Disk Filter ($99.37(£66.07)/50) = £1.32 each 
Nafion tube £8.90 each (hospital policy dependable) 
= £12.35 each 
(£8.99 more expensive than LLM VersaStream)

· NHS Supply Chain Sampling Line – 40p each
Nafion tube £8.90 each
Filter - £1.32 each 
= £10.62 (£7.26 more expensive than LLM VersaStream)

· Standard sampling lines available in NHS Supply Chain Catalogue (2011) – 
30 - 40p each inc VAT (Viamed £2.13 ex VAT)

· Nasal CO2 Sampling Cannula Adult LLM – Proact - £89.00/25 = £3.56 (20p per line more expensive than LLM VersaStream)

· Unsure of this one?
Insufflator gas line filter Hydrophobic FTC142 - with 2.5m tubing MALE LUER LOCK MACHINE END Pall Medical – £62.91/20 (inc VAT NHS Supply 2011) - £2.62 ex VAT requires nasal sampling line???

· “The gas-selective non-porous materials facilitates fast and complete removal of condensation from the sampling line” 
· Can we get evidence of this from Bluepoint? Specification comparing to Nafion.

· “The integrated bacterial filter prevents contamination”
· Hands used to put the line together with individual elements as the VersaStream already is a complete line it lessens the ability for germs to get into the line.

· “Reliable measured gas values, due to negligible dead space volume of the filter – even in cases of high respiration rates”  
· Nafion tubes state “Low dead volume = Fast response time”
· “The Nomoline connector does not suffer from this dead space, resulting in the uninterrupted flow characteristic—a seamless, turbulence-free flow, where the Nomoline connector and socket are completely transparent to the sample flow dynamics.” http://www.masimo.co.uk/pdf/capnography/LAB8173A_Whitepaper_Nomoline_Trouble-free_Sidestream_Gas_Analysis_British.pdf

· Can Bluepoint quantify the dead space of the VersaStream like Philips do?

“What is the deadspace of your adapter?
CAPNOSTAT 5 sensor adapters
Pediatric/Adult = 5 cc of deadspace
Infant/Neonatal = <1 cc of deadspace 

LoFlo sensor sampling adapter kits 
Pediatric/Adult = 7 cc of deadspace 
Infant/Neonatal = <1 cc of deadspace”
· “Integrated bacteria filter and water removal reduces the number of patient circuit parts and speeds up patient monitoring preparation time”
· The current VersaStream range covers the majority of units apart from the Oridion ones which we currently are unable to supply due to patents.
· One line therefore reduces the need for time spent joining parts together to do the same job.
SN quote – “There isn`t an increased performance between Nomo and VersaStream. Its increased performance over standard lines.” 
WHO PURCHASES OR SPECIFIES?
Purchasing is usually requested by the end user but can be specified by the EBME department and can be processed through both the individual departments or through the Procurement department. 

For example Luton & Dunstable Hospital have a VM-2500 Capnograph, their requirements are requested by the end user Atif Hussain in Clinical Engineering but the order is processed by Kiran Mudhar in Procurement. The Capnographs are used in 
WHAT IS THE COMPETITION?
Variants found by Viamed to be used by hospitals are:- 
· Patient Spirometry Sets
· Intersurgical detailing 12 variants of this Patient Spirometry Set in different lengths, tidal volume ranges and dead space. I have detailed the part numbers below so that this issue will appear in future searches on any of these part nos: 2740000, 2741000, 2740003, 2741003, 2740004, 2741004, 2740005, 2741005, 2740006, 2741006, 2742000, 2743000.

These are designed for use with GE anaesthesia carestations, providing they include the spirometry option:GE Healthcare Aestiva, Aisys, Aespire and AvanceAs Keith points out, they contain an integral Luer Lok CO2 sampling line. The other 2 ports are actually used to measure lung function mechanics, such as volumes, flows and pressures. They are manufactured from material that contains silver ions to inhibit bacterial growth and they are also used with a single-use filter, the circuits are validated for 7 days use. As such, the hospitals change them weekly.

· GE capnographs. 
· It was pointed out their GE "set up" consists of a main anaesthetic gas delivery hose, attached to which are 3 sample lines. Two for agent/pressure sampling and one for CO2 sampling with a right angle Luer lock connection. These components are bought as a set and are replaced every 7 days. Therefore, no need for VersaStream as it is included in the set. 

· GE Dash 3000 & 4000 use the Capnoflex LF CO2 Module (part no. 2000966-233) - Respironics Technology and fittings.
· Capnostat - Nafion Tubing
· Physio Control Lifepack 15 uses Oridion
· Philips IntelliVue Monitors – Microstream FilterLine – Oridion connector
· Covdien – OmniLine/OmniStream (GE, Datex-Ohmeda, Welch Allyn, Spacelabs, Nonin, Smiths Medical/BCI). Water trap required.
It looks as though the majority of lines I’ve seen do not use filters – I am unsure at the moment why but this may be due to using a water trap system?
CURRENT SUPPLIERS TO NHS…
Suppliers of standard Nasal Sampling Lines to NHS Supply Chain:
· Intersurgical
· Meditech
· Datex-Ohmeda
· AFP
· GE Healthcare
· Draeger
· Meditech
· Proact – similar price to Viamed standard lines
· Flexicare Venticare
· Hudson
· Carefusion Airlife
· Nafion is not included in the NHS Supply Chain catalogue – therefore I am unsure whether this is a product which is sold within the UK, I have struggled to find a supplier for this within the UK.
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