
 
 

 

Assessment of the Impact of the European Pharmacopoeia 

Monograph for Norflurane  

(HFA 134a, 1,1,1,2-Tetrafluoroethane) 

 

1. Overview 

 
A draft monograph for HFA 134a (norflurane) was first published in the April 2011 edition of 

PHARMAEUROPA (Volume 23, No.2), with the usual period for comment and review. Koura 

provided comments on this draft via the appropriate national pharmacopoeia authority, in 

this case the British Pharmacopoeia. 

 

The final monograph was included in Supplement 7.7 (published 1 October 2012) to the 7th 

Edition of European Pharmacopoeia (Ph Eur). Supplement 

7.7 has an implementation date of 1 April 2013. 

 

It is anticipated that customers for ZEPHEX® 134a [Koura’s pharmaceutical grade of 1,1,1,2-

tetrafluoroethane] will want to know the impact of this monograph upon ZEPHEX® 134a, its 

use, its testing and its supply. 

 

The following five points should be therefore be noted.  

 

Compliance 

If tested, ZEPHEX® 134a would comply with the monograph for norflurane. 

 

ZEPHEX® 134a Specification 

The specification for ZEPHEX® 134a applies limits which are equal to or tighter than those 

required by the monograph for norflurane. 

 

Test Methods 

There is no obligation on Koura to use the methods described   in the monograph. In the 

context of an established supplier they are for reference purposes, and if appropriate would 

be used as such. 

There is no obligation on Koura’s customers to establish and use the methods described in 

the monograph. 
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ASSESSMENT OF THE IMPACT OF THE EUROPEAN PHARMACOPOEIA MONOGRAPH FOR 
NORFLURANE (HFA 134a, 1,1,1,2-TETRAFLUOROETHANE): VERSION 1 



 

Regulatory Position 

Koura’s specification for ZEPHEX® 134a and test methods are registered with regulatory 

agencies in all regulated markets and are therefore linked to product approvals in all 

regulated markets. As such, Koura is required to supply product which complies with the 

registered specification, and to use the registered test methods. 

 

Non Compliance with IPACT-1 Specification 

Although ZEPHEX® 134a meets the requirements of the norflurane monograph, Koura have 

serious concerns about the monograph. The level of unsaturated impurities allowed by the 

monograph is not compliant with the IPACT-1 specification for pharmaceutical grade 1,1,1,2-

tetrafluoroethane. 

 

 

2. Causes for Concern with the Monograph as Published 

 
As noted above, Koura provided comments on the draft monograph when published in 

PHARMAEUROPA (Volume 23, No. 2, April 2011). These comments principally outlined 

concerns which Koura had with the proposed limits on unsaturated related substances and 

with disregard limits. It would appear these concerns did not prevail in the final monograph 

as published (Supplement 7.7 to the 7th Edition of European Pharmacopoeia, October 

2012). Notwithstanding, THESE CONCERNS WITH THE MONOGRAPH REMAIN. 

 

Unsaturated Related Substances (Impurities) in Pharmaceutical Grade 1,1,1,2-

Tetrafluoroethane 

 

Control over the level of unsaturated related substances (impurities) has been a key 

component of specifications for pharmaceutical grade 1,1,1,2-tetrafluoroethane from the 

outset. 
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Toxicology studies undertaken at the time of its initial assessment and introduction as a 

medical propellant determined a control limit total of 5 ppm w/w for unsaturated related 

substances. This limit has been included in all published specifications for pharmaceutical 

grade 1,1,1,2-tetrafluoroethane (e.g. CPMP Opinions [1994]1, FDA Draft Guidance [1998]2). 

This limit has always been applied by Koura and has been applied by all other reputable 

manufacturers of the product. 

 

This control limit for the total of unsaturated related substances is not included in the 

norflurane monograph. Koura’s view is that in the absence of additional studies and new 

data, the specification limit of 5 ppm w/w for unsaturated related substances, which was 

determined by the initial toxicology studies, must be applied. This limit is considered a key 

element of both product quality and safety. 

 

As published, the following clause of the monograph allows for each of four named 

unsaturated impurities (CFC 1112a, HCFC 1122, HFC 1225ye and HFC 1243zf) to be present 

at 5 ppm, and therefore a total of 20 ppm: 

 

 

 

Additionally, the monograph has the clause for ‘Other detectable impurities’: 

 

 

 

 

 

 

 

 

 
1Committee for Proprietary Medicinal Products: Results of the Co-ordinated Review of 1,1,1,2-
Tetrafluororoethane HFA 134a, Meeting of 12-13 July 1994 

2Guidance for Industry: MDI and DPI Drug Products, Chemistry, Manufacturing and Controls 
Documentation, Draft Guidance, October 1998 
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Unsaturated Impurities 

- CFC 1112a (impurity F), HCFC 1122 (impurity G), 

HFC 1225ye/c (impurity H), HFC 1243zf (impurity I): for 

each impurity, maximum 5 ppm. 

Other detectable impurities 

- other saturated or unsaturated impurities or unknown 

impurities: for each impurity, maximum 5 ppm; 

- sum of other detectable impurities: maximum 10 ppm. 



 

This clause would therefore allow for an additional 10 ppm of unsaturated impurities to be 
present in norflurane. The potential total of unsaturated 

impurities could therefore be 30 ppm, comprising: 

 

 

CFC 1112a (impurity F):      5 ppm 

HCFC 1122 (impurity G):     5 ppm 

HFC 1225ye/c (impurity H):     5 ppm 

HCFC 1243zf (impurity I):     5 ppm 

sum of other detectable (unsaturated) impurities:  10 ppm 

 

with the potential TOTAL being:    30 ppm 

 

 

This potential limit of unsaturated impurities in norflurane (1,1,1,2-tetrafluoroethane) does 

not even comply with the limit applied to unsaturated impurities in manufacturing 

specifications for industrial grades of 1,1,1,2tetrafluoroethane. 

 

Disregard Limits 

The inclusion of disregard limits for related substances is a curious development in 

specifications for pharmaceutical propellants, and is not a concept which in Koura’s twenty 

years’ experience with norflurane has been countenanced by either pharmaceutical 

customers or regulatory agencies. Conventional gas chromatography techniques, utilising 

flame ionisation detectors are well capable of measuring propellant impurity levels at and 

below 1 ppm w/w levels. Moreover, in the case of unsaturated impurities where a total limit 

of 5 ppm w/w has always been applied, Koura would not condone a specification feature 

which permitted six impurities at 0.9 ppm (total 5.4 ppm w/w) to be disregarded, 

irrespective of whether such a practical possibility existed. Such a possibility should not be 

allowed to exist. 
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Non-Volatile Material and High Boiling Material 

In considering the concerns which Koura has with the monograph as published, some 

comments are appropriate on the issue of residues in propellants. It must first be noted 

however that even from the earliest specifications for pharmaceutical grade 1,1,1,2-

tetrafluoroethane there has been some confusion over tests for Non-Volatile Material and 

High Boiling Material. To clarify: 

 

High Boiling Material (Residue) is an historic test, of CFC heritage, which reports on any 

material in the product boiling significantly above 0°C. Its functionality has largely been 

superseded by advances in gas chromatography techniques. However, for historic reasons 

it remains within specifications; moreover, when the test is undertaken it simultaneously 

functions as the appearance test. Its continued use is not therefore entirely without value. 

 

Non-Volatile Matter is a sensitive test which measures to an accuracy of less than 1 ppm 

w/w the amount of matter in the propellant that evaporates at greater than 105 °C. It 

therefore provides an accurate determination of any contamination of the propellant by non-

volatile materials, such as lubricants and metal oxides. 

 

There are two particular features of these non-volatile residue materials which give rise to 

some concern when they are present in propellants intended for use in metered dose 

inhalers. Firstly, through their non volatility they are unlikely to be exhaled and will remain in 

the respiratory tract. 

 

Secondly, they are by definition chemically unknown, and should, logically, be subject to the 

same level of control as the (volatile) unknown related impurities. The monograph applies a 

limit of 5 ppm per (volatile) unknown which is detected, with a limit of 10 ppm for the sum of 

such impurities. 

 

There is therefore an inconsistency with the higher limit of 50 ppm that the monograph 

applies to non-volatile (unknown) material. Such an inconsistency is difficult to defend. 

 

Koura would not attempt to defend such an inconsistency; moreover, a limit of 5 ppm w/w 

is applied to the total non-volatile material which can be present in ZEPHEX® 134a. 

 

 

 

 

 

 

 

 

 

 

 

Version 1          Page 5 of 9 



 

3. Status of the Monograph with respect to current and future 

Metered Dose Inhaler Products 

 
Within the European Union, Directive 2003/63/EC articulates the general principle that 

monographs of the European Pharmacopoeia are applicable; as noted above ZEPHEX® 134a 

complies with the requirements of the norflurane monograph. 

 

Directive 2003/63/EC [Annexe 1, Part 1, Section 3.2(5)] also states that where a 

specification within a monograph of the European Pharmacopoeia is insufficient to ensure 

the quality of the substance the competent authorities (e.g. national regulatory agencies) 

may request more appropriate specifications from marketing authorisation holders and 

applicants. 

 

As noted above the level of unsaturated impurities allowed by the norflurane monograph is 

not compliant with the IPACT-1 specification for pharmaceutical grade 1,1,1,2-

tetrafluoroethane. This specification, with its limit of 5 ppm w/w total unsaturated 

impurities, was a key component of the data under review by the then Committee for 

Proprietary Medicinal Products when it gave its favourable opinion concerning the 

pharmaceutical use of 1,1,1,2-tetrafluoroethane3.This opinion was given in 1994, nearly 20 

years ago. All product approvals containing 1,1,1,2-tetrafluoroethane as the propellant in 

metered dose inhalers since its introduction will have required compliance with this 

particular specification limit. 

 

It is not anticipated that this requirement will be relaxed, either within the European Union 

or other jurisdictions such as the USA and Japan. 

 

Compliance with the European Pharmacopoeia monograph for norflurane alone will not 

therefore be sufficient for regulatory approval of metered dose inhaler products containing 

1,1,1,2-tetrafluoroethane in these territories. Regulatory agencies will continue to require 

compliance with the stricter, and more appropriate, requirements of the IPACT-1 

specification. 

 

As the use of 1,1,1,2-tetrafluoroethane in metered dose inhaler products broadens into 

developing countries it will be for the individual national regulatory agencies to determine 

their requirements with respect to propellant specification, and the status which is given to 

the norflurane monograph. However, it is difficult to conceive of the possibility that a lower 

standard than that currently and widely applied will be selected. 

 

 

 
 
3Committee for Proprietary Medicinal Products: Results of the Co-ordinated Review of 1,1,1,2-Tetrafluoroethane 

HFA 134a, Meeting of 12-13 July 1994. 
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4. Certificate of Suitability 
 

The purpose of a Certificate of Suitability is to demonstrate that the quality of a given 

substance can be suitably controlled by the relevant Ph. Eur. Monograph. Additional tests 

may be necessary to provide this control and would be stated on the Certificate. 

 

ZEPHEX® 134a is manufactured to a specification which permits a total related substances 

level of 100 ppm w/w, whereas the monograph would permit 1000 ppm w/w. Additionally, 

ZEPHEX® 134a is manufactured to a specification which limits the total level of unsaturated 

related substances to 5 ppm w/w; the monograph has no such restriction. 

 

As it stands, the monograph could neither control the quality of Koura ‘s pharmaceutical 

grade 1,1,1,2-tetrafluoroethane (ZEPHEX® 134a), nor demonstrate the product quality, in 

any way which would be additive to the controls and testing procedures applied by Koura 

through its standard operating procedures. Koura does not intend to apply for a Certificate 

of Suitability. 

 

As an integral part of the application for a Certificate of Suitablitiy, the manufacturer has to 

confirm that the substance in question is produced according to GMP requirements. 

However, evaluation of the application does not evaluate GMP compliance. A Certificate of 

Suitability therefore cannot indicate GMP compliance; it is neither equivalent to GMP 

certification, nor does it replace it. 
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5. GMP Status of Koura Manufacturing Facilities 

 
ZEPHEX® 134a is manufactured, tested and released in accordance with current Good 

Manufacturing Practice (cGMP), as expected by leading regulatory agencies, such as the US 

Food and Drug Administration and the UK’s Medicines and Healthcare Products Regulatory 

Agency (MHRA). 

 

The production and testing facilities for ZEPHEX® 134a have been inspected by the MHRA 

on a voluntary and regular basis since August 2000. The scheme then ceased for excipient 

manufacturers and the final inspection for Koura was in 2012. Following these inspections 

Koura has received written confirmations that ZEPHEX® 134a is produced in accordance 

with the ICH guide to GMP for active pharmaceutical ingredients. 

 

6. Conclusion 

 
Koura has been manufacturing, testing and supplying pharmaceutical grade 1,1,1,2-

tetrafluoroethane (norflurane) from its Runcorn based facility since 1995. In the period 

1995-2020 it is estimated that Koura have supplied 95,000 tonnes of propellant to the 

pharmaceutical industry. This quantity of propellant equates to approximately 

6,000,000,000 metered dose inhalers. 

 

If tested, ZEPHEX® 134a would comply with the requirements of the monograph. 

 

Although an interesting reference document, Koura operations and practices meet or 

exceed the requirements of the norflurane monograph. This is particularly relevant with 

respect to specification limits for unsaturated impurities. In this respect the monograph fails 

to apply the specification limit for such impurities which was determined to be acceptable 

by the original toxicological studies on norflurane. Accordingly, Koura does not anticipate 

labelling or supplying its pharmaceutical grade 1,1,1,2-tetrafluorane as Norflurane Ph Eur. 

 

In the context of the manufacture, testing and supply of ZEPHEX® 134a, the norflurane 

monograph can therefore be considered to be otiose. 
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Current Version:   1 
Implementation Date:  January 2020 

Review Period:   3 years 

Next Review Due:   January 2023 

Author:    Chris Dodd   

 

 

Amendments from previous issue: 

 
1. Document format standardised 
2. Mexichem Fluor to Koura 
3. Section 5: MHRA inspection scheme ceased and last inspection 2012 
4. Section 6: tonnage & MDI figures updated to current year 1995 – 2020 
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