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Disclaimer 

The United Nations Environment Programme (UNEP), the Technology and 
Economic Assessment Panel (TEAP) Co-chairs and members, the Technical 
Options Committees Co-chairs and members, the TEAP Task Forces Co-chairs 
and members, and the companies and organisations that employ them do not 
endorse the performance, worker safety, or environmental acceptability of any of 
the technical options discussed.  Every industrial operation requires consideration 
of worker safety and proper disposal of contaminants and waste products.  
Moreover, as work continues - including additional toxicity evaluation - more 
information on health, environmental and safety effects of alternatives and 
replacements will become available for use in selecting among the options 
discussed in this document. 

UNEP, the TEAP Co-chairs and members, the Technical Options Committees 
Co-chairs and members, and the Technology and Economic Assessment Panel 
Task Forces Co-chairs and members, in furnishing or distributing this 
information, do not make any warranty or representation, either express or 
implied, with respect to the accuracy, completeness, or utility; nor do they assume 
any liability of any kind whatsoever resulting from the use or reliance upon any 
information, material, or procedure contained herein, including but not limited to 
any claims regarding health, safety, environmental effect or fate, efficacy, or 
performance, made by the source of information. 

Mention of any company, association, or product in this document is for 
information purposes only and does not constitute a recommendation of any such 
company, association, or product, either express or implied by UNEP, the 
Technology and Economic Assessment Panel Co-chairs or members, the 
Technical and Economic Options Committee chairs, Co-chairs or members, the 
TEAP Task Forces Co-chairs or members or the companies or organisations that 
employ them. 

 

Acknowledgements 

The Technology and Economic Assessment Panel, its Technical Options 
Committees and the Task Forces Co-chairs and members acknowledges with 
thanks the outstanding contributions from all of the individuals and organisations 
that provided support to Panel, Committees and Task Forces Co-chairs and 
members.  The opinions expressed are those of the Panel, the Committees and 
Task Forces and do not necessarily reflect the reviews of any sponsoring or 
supporting organisation. 

The TEAP thanks the FAO, Rome, for hosting the TEAP meeting, 26-30 March 
2007, where this report was composed and reviewed, and thanks in particular its 
co-chair Lambert Kuijpers, for making all necessary arrangements for the 
meeting. 



 

April 2007 TEAP Progress Report vi 

Foreword 

In April 2007, The Technology and Economic Assessment Panel submitted two reports to the Montreal 
Protocol Parties: 

1. April 2007 TEAP Progress Report 
 
The annual TEAP Progress Report reports on and responses to various requests of the Parties.  It also 
contains separate progress reports by the Technical Options Committees and a TEAP progress report 
on TEAP and TOC organisation (chapter 11). 
 
Chapter 1 considers the essential use nominations by Parties, specifically by the European Community, 
the Russian Federation and the United States and recommends essential use CFC quantities for MDIs 
for the years 2008 and 2009.  Chapter 2 contains the response by the MTOC to Decision XVIII/16 on 
the difficulties faced by some Article 5 Parties manufacturing MDIs using CFCs.  It also contains 
information on the progress and the difficulties in the transition out of CFCs in separate Article 5 
countries.  Chapters 3 to 8 contain the progress reports by the Medical, Chemicals, Foams, Halons, 
Refrigeration and Methyl Bromide Technical Options Committees.  The Progress Report by the CTOC 
(chapter 4) contains responses to Decision XVII/6, 7 and 8 on process agents; to Decision XVIII/8 on 
the essential use for CFC-113 by the Russian Federation; to Decision XVIII/11 on the update 
information for nPB; to Decision XVIII/10 on sources of CTC emissions and reduction options; and to 
Decision XVII/10 on laboratory and analytical uses for methyl bromide.  Chapter 9 evaluates the 
Methyl Bromide Critical Use Nominations submitted in 2007 for the years 2008 and/or 2009.  After the 
presentation of general issues, the TEAP progress report contains interim reports on the evaluations of 
the 2007 submissions presented by (1) the MBTOC Soils Subcommittee and (2) the MBTOC 
Quarantine, Structures and Commodities Subcommittee.  Chapter 10 contains a description of how 
TEAP and its Task Force plan to respond to the requests made by Parties in Decision XVIII/12: 
“Future work following the Ozone Secretariat Workshop on the Intergovernmental Panel on Climate 
Change/ Technology and Economic Assessment Panel Special Report”. 
 
Three annexes give TEAP and TOC member information: (i) Annex I contains the TEAP member 
biographies (and Disclosure of Interest statements), (ii) Annex II lists the TEAP and TOC membership 
as of March 2007 and (iii) Annex III contains Disclosure of Interest statements by all TOC co-chairs 
and members, as requested by Parties. 
 
2. Task Force Report on the Continuing TEAP Legacy 
 
This report was produced by a Task Force which was formed on the occasion of the Twentieth 
Anniversary of the signing of the Montreal Protocol, to consolidate records of TEAP, its TOCs and 
Subsidiary Bodies such as Task Forces.  It summarizes the history of TEAP assessments, assembles a 
comprehensive list of the publications, documents the membership over the years and reflects on how 
TEAP responded to the requests of the Parties. 
 

The UNEP Technology and Economic Assessment Panel: 

Stephen O. Andersen, co-chair USA Thomas Morehouse USA 
Jose I. Pons, co-chair VEN Marta Pizano COL 
Lambert Kuijpers, co-chair  NL Ian Porter  AUS 
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1 Essential Uses 
 
1.1 Executive Summary 
 
The following table summarises the recommendations of the Technology and Economic 
Assessment Panel (TEAP) and its Medical Technical Options Committee (MTOC) on 
nominations for essential use production exemptions for chlorofluorocarbons (CFCs) for 
metered dose inhalers (MDIs). 
 
Table ES-1: Recommendations for essential use nominations 

 European Community Russian Federation United States 

2008 Recommend exemption for 
CFCs for MDIs for 
316 tonnes (not for single-
moiety salbutamol to be sold 
within Member States of the 
EC). 

Recommend exemption for 
CFCs for MDIs for 
212 tonnes (for single-
moiety salbutamol to be 
sold within the Russian 
Federation). 

 

2009   Recommend exemption for 
CFCs for MDIs for 
282 tonnes (not for single-
moiety salbutamol). 

 
The quantities requested by the European Community for 2008 are similar to those allocated 
in 2006 and 2007.  It is not clear from the nomination how final phase-out of CFC use within 
the European Community will be achieved, nor how the European Community intends to 
reduce its production to zero.  
 
The Russian Federation states that it will not make a nomination for 2009.  However, MTOC 
is uncertain that a complete phase-out will be feasible within the timeframe stated in the 
nomination.  It is important that measures be considered to avoid jeopardizing patient health 
due to an overall shortfall in inhaled therapy. 
 
The United States’ nomination shows a decrease in requested quantities compared to 2008.  
The active moieties for which these quantities are requested will shortly be subject to a US 
FDA rule-making process that may be completed in 2008.  The recommendation by MTOC is 
made under the assumption that all the active moieties remain essential under US FDA rules 
in 2009.  In order to better inform the Parties’ essential use decision, the United States could 
clarify its stockpile status by the Meeting of Parties in 2007.  Transfer of stocks between 
companies could more than offset the need for manufacture of CFCs.  Companies producing 
MDIs other than single-moiety salbutamol may not have access to stockpiles held by other 
companies.   
 
While MTOC recommends approval of these nominations, Parties may wish to consider the 
following issues in making its essential use decisions. 
 
MTOC notes that the timelines for drug development and approval in non-Article 5 countries 
mean that any formulation that is going to be available by 1 January 2010 will already have to 
be a final commercial formulation in phase 3 regulatory studies in 2007 (assuming phase 3 
studies take 18-24 months and regulatory approval 12 months).  This means that several of 
the drugs, which are included in CFC quantities requested in the current nominations, will not 
be reformulated within this timeline.  This raises the question for the nominations for 2008 
and 2009, whether the quantities requested for certain active ingredients could be considered 
essential.  Parties may wish to consider reducing the quantities approved for essential use 
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contingent on receiving further information from nominating Parties confirming the absence 
of active research and development on these moieties.  Parties may also wish to consider not 
allocating CFCs to companies without a final CFC-free formulation in phase 3 studies. 
 
For combination products for which the separate moieties are available as CFC-free 
alternatives, MTOC believes that these combination products continue to be used for patient 
convenience and commercial considerations.  Patients will not come to any harm by using the 
drugs in separate inhalers.  The combination inhalers cannot therefore be considered to be 
essential under Decision IV/25.  Parties may wish to consider a decision not to allocate CFCs 
for these combination products.   
 
MTOC emphasises that the management of stockpiles will be extremely important to avoid 
unnecessary production of CFCs and the potential need for excessive destruction.  MTOC 
believes that complete accounting frameworks of CFC stockpiles, including pre-1996 stocks, 
should be provided.  Parties may wish to consider the advantages of requiring that plans for 
use or disposal of stockpiles be included in future nominations.   
 
1.2 Essential Use Nominations for Metered Dose Inhalers 
 
1.2.1 Criteria for Review of Essential Use Nominations for MDIs 
 
Decision IV/25 of the 4th Meeting and subsequent Decisions V/18, VII/28, VIII/9, VIII/10, 
XII/2, XIV/5, XV/5, XVI/12, XVII/5, and XVIII/7 have set the criteria and the process for the 
assessment of essential use nominations for metered dose inhalers (MDIs). 
 
1.2.2 Review of Nominations 
 
The review of essential use nominations by the Medical Technical Options Committee 
(MTOC) was conducted as follows. 
 
Three members of the MTOC independently reviewed each nomination, each preparing an 
assessment.  Further information was requested where necessary.  The MTOC considered the 
assessments, made recommendation decisions and prepared a consensus report.  Where 
appropriate, members declared a potential conflict of interest ahead of the discussion. 
 
Nominations were assessed according to the guidelines for essential use contained within the 
Handbook on Essential Use Nominations (TEAP, 2005) and subsequent Decisions of the 
Parties. 
 
Concurrent with the evaluation undertaken by the MTOC, copies of all nominations are 
provided to the Technology and Economic Assessment Panel (TEAP).  The TEAP and its 
TOCs can consult with other individuals or organisations to assist in the review and to prepare 
TEAP recommendations for the Parties. 
 
1.2.3 Summary of Parties’ Essential Use Nominations and Quantities for 2008 and 2009 
(in tonnes) 
 
 European 

Community 
Russian 

Federation 
United States 

2008 316 212 - 
2009 - - 282 
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1.2.4 Observations 
 
Three essential use nominations were submitted for consideration in 2007: the European 
Community for 2008, the Russian Federation for 2008, and the United States for 2009.   
 
Accounting frameworks for 2006 were not received from the Japan and Ukraine, which had 
previously reported end of year stock for 2005 of 13.68 and 47.4 tonnes respectively.  MTOC 
understands that Japan has destroyed its stock, but has no information about the Ukraine. 
 
Decision VIII/10 (1) states “That Parties not operating under Article 5 will request 
companies applying for MDI essential-use exemptions to demonstrate ongoing research and 
development of alternatives to CFC MDIs with all due diligence and/or collaborate with 
other companies in such efforts and, with each future request, to report in confidence to the 
nominating Party whether and to what extent resources are deployed to this end and progress 
is being made on such research and development, and what licence applications if any have 
been submitted to health authorities for non-CFC alternatives”.  Decision XVIII/7 reiterated a 
similar request.   
 
The nominations for the European Community and the United States state that they have 
requested information on on-going research and development from individual companies, 
which remains confidential and is not provided for review by MTOC.  While MTOC is 
confident nominating Parties received information regarding levels of research and 
development activity towards reformulation, MTOC believes that both nominations contain 
quantities for companies that could not be considered to be actively conducting research and 
development.  For example, the European Community states “Companies targeting the export 
of generic type of CFC MDI to developing countries tend not to pursue very active research 
and development activities to develop alternative products.  This is a remaining issue to be 
dealt with consistently with the phase-out of CFC MDI in Article 5 Parties.”   
 
MTOC notes that the timelines for drug development and approval in non-Article 5 countries 
mean that any formulation that is going to be available by 1 January 2010 will already have to 
be a final commercial formulation in phase 3 regulatory studies in 2007 (assuming phase 3 
studies take 18-24 months and regulatory approval 12 months).  This means that several of 
the drugs, which are included in chlorofluorocarbon (CFC) quantities requested in the current 
nominations, will not be reformulated within this timeline.  This raises the question for the 
nominations for 2008 and 2009, whether the quantities requested for certain active ingredients 
could be considered essential.  Parties may wish to consider reducing the quantities approved 
for essential use contingent on receiving further information from nominating Parties 
confirming the absence of active research and development on these moieties.  Parties may 
also wish to consider not allocating CFCs to companies without a final CFC-free formulation 
in phase 3 studies. 
 
For combination products for which the separate moieties are available as CFC-free 
alternatives, MTOC believes that these combination products continue to be used for patient 
convenience and commercial considerations.  Patients will not come to any harm by using the 
drugs in separate inhalers.  The combination inhalers cannot therefore be considered to be 
essential under Decision IV/25.  Parties may wish to consider a decision not to allocate CFCs 
for these combination products.   
 
MTOC notes that both the European Community and the United States have now reported 
pre-1996 stockpiles.  MTOC emphasises that the management of stockpiles at this final stage 
of the phase-out will be extremely important to avoid unnecessary production of CFCs and 
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the potential need for excessive destruction.  Parties may wish to remind CFC MDI 
manufacturers that any CFCs obtained under essential use exemptions must be used for this 
essential use (including through a transfer), transferred to an Article 5 country for basic 
domestic needs, or destroyed.  In addition, Decision IV/25 (Report of the TEAP, May 2005, 
Progress Report, section 1.1.4.1, pg 35) requires companies that hold pre-1996 stocks to use 
them first before using newly produced CFCs. 
 
MTOC believes that complete accounting frameworks of CFC stockpiles, including pre-1996 
stocks, should be provided.  Parties may wish to consider the advantages of requiring that 
plans for use or disposal of stockpiles be included in future nominations.  
 
1.2.5 Committee Evaluation and Recommendations 
 
Quantities are expressed in metric tonnes. 
 
1.2.5.1 European Community 

 
Year Quantity 
2008 316 tonnes 

 
Specific Use: MDIs for asthma and COPD 
 
Active ingredients and intended markets for which the European Community 
nomination applies  
 

Active Ingredients Intended market 
Salbutamol Central and South America 

Beclomethasone European Community, Asia-Pacific, Central and 
South America 

Budesonide Africa, Central and South America 

Cromoglicic acid European Community, United States, Central and 
South America 

Nedocromil United States 

Salbutamol+Ipratropium bromide 
(combination) 

European Community, New Zealand, Asia-Pacific, 
Middle-East, Mexico, Africa 

Salbutamol+Flunisolide 
(combination) 

European Community 

Salbutamol+Beclomethasone 
dipropionate (combination) 

European Community, Central and South America* 

Isoproterenol HCl+Fenilefrina HCl 
(combination) 

European Community 

*MTOC understands this combination product is also exported to the Middle East 
 
Recommendation: Exemption for CFCs for MDIs – 316 tonnes (not for single-
moiety salbutamol to be sold within Member States of the European 
Community). 
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Comments 
 
While MTOC accepts the European Community nomination and recommends its 
approval, there are several concerns noted by MTOC in addition to those 
discussed above.   
 
MTOC notes that within the European Community the transition had proceeded 
well in the past, but now seems to have stalled.  The quantities requested by the 
European Community for 2008 are similar to those allocated in 2006 and 2007.  It 
is not clear from the nomination how final phase-out of CFC use within the 
European Community will be achieved, nor how the European Community 
intends to reduce its production to zero.  An explanation of the final phase-out 
plan for the European Community is needed, especially for amounts requested for 
export to Article 5 countries and for products for which a CFC-free alternative 
will not become available. 
 
MTOC notes that the requested quantities for use within the European 
Community appear to be primarily for combination products, the majority of 
which are separately available as single ingredient alternatives.  MTOC also notes 
a significant proportion of the request is intended for export.  While much of this 
export is to Article 5 countries, particularly for salbutamol for Central and South 
America (98 tonnes), it is not clear how this export will be handled into the 
future.  Specifically, it would be helpful to understand better the details of these 
exports and the plans to assure availability of essential products as the transition 
is completed globally. 
 
The reported stockpiles are low and appear reasonable.  While significant pre-
1996 stocks (~172 tonnes) have been recently reported, it is not clear these would 
be available to the companies still producing CFC MDIs.  Transfer of stocks 
between companies could offset the need for manufacture of CFCs.  
 

1.2.5.2 Russian Federation 
 

Year Quantity 
2008 212 tonnes 

 
Specific Usage: MDIs for asthma and COPD, for active ingredient salbutamol for 
use solely within the Russian Federation 
 
Recommendation: Exemption for CFCs for MDIs – 212 tonnes (for single-moiety 
salbutamol to be sold within the Russian Federation) 
 
Comments 
 
The Russian Federation has made progress in reducing the annually nominated 
amounts for essential use, and states that it will not make a nomination for 2009.  
The current nomination for 2008 is for 212 tonnes; the exempted amounts for 
2006 and 2007 were 400 and 243 tonnes, respectively.  The nominated CFCs are 
for use only for salbutamol MDI, and for use solely within the Russian 
Federation.  Finished MDIs (CFC-containing and CFC-free) are also imported.  
The market share of these imported products was 50 per cent in 2006.  There is 
no CFC production in the Russian Federation.  CFC is imported from Korea, 
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India and China and is purified in the Russian Federation before use in MDI 
manufacture.   
  
MTOC estimates that there may be a sufficient supply of CFCs from stockpile 
and exempted/nominated quantities to continue manufacture of salbutamol MDIs 
through to phase-out by 2009 assuming current levels of utilization.  However, it 
is uncertain that a complete phase-out will be feasible within the timeframe stated 
in the nomination.  Domestic alternatives are still in early stages of development.  
Furthermore, relying on the importation of CFC-free MDIs to avert a potential 
domestic shortfall may not be feasible due to the higher price of imported 
products.  It is important that measures be considered to avoid jeopardizing 
patient health due to an overall shortfall in inhaled therapy. 
 
MTOC recommends that the Russian Federation establishes educational 
programs as it embarks on the final phase of the transition.   
 

1.2.5.3 United States 
 

Year Quantity 
2009 282 tonnes 

 
Specific Use: MDIs for asthma and COPD, for the following active ingredients 
for use solely within the United States: cromolyn, epinephrine, 
ipratropium/salbutamol (combination), nedocromil, pirbuterol, triamcinolone. 
 
Recommendation: Exemption for CFCs for MDIs – 282 tonnes (not for single-
moiety salbutamol). 
 
Comments  
 
The nomination was completed in accordance with the Handbook on Essential 
Use Nominations (TEAP, 2005).  It shows a decrease in requested quantities 
compared to 2008.  The active moieties for which these quantities are requested 
will shortly be subject to a US FDA rule-making process that may be completed 
in 2008.  The recommendation by MTOC for the nominated 282 tonnes is made 
under the assumption that all the active moieties remain essential under US FDA 
rules in 2009.  In the opinion of MTOC, comparable alternative therapies already 
exist in the United States market for all of these moieties.  If it is determined by 
the US FDA that any of these moieties is no longer essential under United States’ 
law, depending on the timing of rulemaking, the CFC quantities for that moiety 
should be removed from the nomination, or not be allocated.  The United States 
could provide in 2008 a revised nomination for 2009, based on the outcome of 
this rule-making. 
 
The aggregate stock reported in the accounting framework at end of year 2006 is 
2,466 tonnes.  The proposed United States allocation of CFCs to MDI 
manufacturers for 2007 is about 1,000 tonnes less than its approved essential use 
quantity for this year, which means that the stockpile may be reduced accordingly 
by the end of 2007.  While the remaining stock still appears to be in excess of the 
amount of CFCs needed for MDI manufacture (1,283 tonnes in 2006), MTOC 
does not know how much of this will be readily available to companies that are 
expecting to manufacture CFC MDIs in 2009, nor how the mix of different CFCs 
in stock matches the mix needed in 2009.  Companies producing MDIs other than 
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single-moiety salbutamol may not have access to stockpiles held by other 
companies.  The size of the stockpile will also be affected by the speed of phase-
out of salbutamol CFC MDIs over the course of 2007 and 2008.  Approval of the 
2009 quantities assures availability of CFCs for MDIs other than single-moiety 
salbutamol if the CFC stockpile proves to be inaccessible due to business 
considerations.  At the end of phase-out, the United States could hold a 
substantial stockpile of CFC, which may require destruction.   
 
In order to better inform the Parties’ essential use decision, the United States 
could clarify its stockpile status by the Meeting of Parties in 2007.  Transfer of 
stocks between companies could more than offset the need for manufacture of 
CFCs.   
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2 Decision XVIII/16: Difficulties faced by some Article 5 Parties 
manufacturing metered-dose inhalers which use 
chlorofluorocarbons 

 
2.1 Background to Decision XVIII/16 
 
At the Seventeenth Meeting, the Parties to the Montreal Protocol discussed the difficulties 
faced by some Article 5 Parties with respect to the phase-out of chlorofluorocarbons (CFCs) 
used in the manufacture of metered dose inhalers (MDIs).  In Decision XVII/14 the Parties 
expressed their concern that Article 5 Parties that manufacture CFC MDIs might find it 
difficult to phase out these substances without incurring economic losses to their countries.  
There was the further risk that, for some Article 5 Parties, consumption levels in 2007 of 
CFCs for MDIs might exceed the amounts allowed for all CFC uses under the Protocol.   
 
The Parties considered the issue again at their Eighteenth Meeting and took Decision 
XVIII/16.   Paragraph 12 of this Decision requests: 
 

“…TEAP to assess and report on progress at the twenty-seventh meeting o f the Open-
ended Working Group and to report to the NineteenthMeeting of the Parties on the 
need for, feasibility of, optimal timing of, and recommended quantities for a limited 
campaign production of chlorofluorocarbons exclusively for metered-dose inhalers in 
both Parties operating under paragraph 1 of Article 5 and Parties not operating under 
paragraph 1 of Article 5.” 

 
In responding to the Parties’ request under Decision XVIII/16, the Medical Technical Options 
Committee (MTOC) considered information from an Executive Committee report, Options 
for Addressing the Situation of Countries Referred to in Decision XVII/14 of the 17th Meeting 
of the Parties (Follow-up to Decision 49/33)1.  This included data from a questionnaire 
distributed to 138 Article 5 Parties, national phase-out plans under current implementation, 
and reports submitted by Article 5 Parties to the Ozone Secretariat pursuant to Decision 
XIV/5.  MTOC also considered other sources of information on the MDI sub-sector in Article 
5 Parties, including the May 2006 Progress Report of the Technology and Economic 
Assessment Panel, and industry sources. 
 
2.2 Progress in transition in Article 5 Parties 
 
It is clear from the experience in non-Article 5 countries that a successful transition strategy 
must have a clear, final date by which time the country expects no longer to need CFC MDIs 
for its patients with asthma and COPD.  The details of a strategy required for a country to 
successfully meet that date, while protecting patient’s health, vary by the circumstances of the 
country, its health system and whether it imports or locally produces CFC MDIs.  Elements 
that must be considered include the following: 
 

• Date for completion; 

• Measures to assure the timely introduction of CFC-free alternatives into the 
market through technology development/transfer (for producers) and 
regulatory approval (for both producers and importers); 

                                                 
1 UNEP/OzL.Pro/ExCom/51/39, http://www.multilateralfund.org/files/51/5139.pdf 
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• Phase-out plan for CFC MDIs when acceptable alternatives are available; 

• Promotion of discussions between environmental and health authorities, and 
efforts to inform practitioners and patients about the transition. 

Many countries have not yet submitted transition strategies.  MTOC recommends that any 
country producing or importing CFC MDIs consider developing a transition strategy as a 
matter of urgency, taking into account the above considerations.  Their timely development 
will help assure patient access to adequate inhaled therapies as the final phase-out date 
approaches.  In particular, it is critical that all CFC MDI producing countries now implement 
a transition strategy. 
 
The following section outlines information on the current status of transition in some 
countries that manufacture MDIs.  Unfortunately, this does not represent a complete picture, 
with information missing for some countries with domestic production of CFC MDIs, such as 
Algeria and South Africa.  Most of the data are derived from the Executive Committee 
report2. 
 
2.2.1 Argentina  
 
CFC consumption for the production of MDIs in Argentina increased from 86 tonnes to 188 
tonnes between 2003 and 2005.  The Government of Argentina has indicated that the 
maximum allowable level of CFCs for all uses for each year from 2007 to 2009 is 704.6 ODP 
tonnes for consumption and 686.0 ODP tonnes for production.  As the total CFC production 
will be entirely for domestic consumption, Argentina could import a maximum of only 18.6 
ODP tonnes of CFCs each year for use in the MDI sector, which is much lower than the 188 
ODP tonnes used for MDI production in 2005.  Given those circumstances, Argentina may 
not be able to meet the demand for pharmaceutical-grade CFCs.  However, Argentina has also 
reported that hydrofluorocarbon (HFC) MDIs have been produced there since 2005. 
 
2.2.2 Bangladesh  
 
There are 4 companies manufacturing CFC MDIs in Bangladesh (one a multi-national 
company with 18 per cent local ownership); all production lines were established after July 
1995.  CFC consumption for the production of MDIs has increased from 39 to 62 tonnes 
between 2003 and 2005, and to an estimated 76 tonnes in 2006.  During 2006, one company 
announced the introduction of the country’s first HFC salbutamol and beclomethasone MDIs, 
but that it will not cease its current production of CFC salbutamol and beclomethasone MDIs.  
 
2.2.3 Brazil  
 
Brazil has identified two national MDI manufacturing plants, as well as two multi-national 
companies manufacturing CFC MDIs, that used 134.5 ODP tonnes of CFCs in 2006 for the 
production of CFC MDIs for local use and for export to other Parties.  
 
The locally owned manufacturers of MDIs were recently estimated to consume about 
10 ODP tonnes of CFCs.  
 

                                                 
2 UNEP/OzL.Pro/ExCom/51/39, http://www.multilateralfund.org/files/51/5139.pdf 
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2.2.4 China 
 
Approximately 15 million CFC MDIs are locally manufactured in China, multi-national 
companies sell about 2.5 million MDIs each year, and a small quantity of HFC MDIs has 
been imported since 2004. 
 
Some locally owned companies have developed and patented new technology for CFC-free 
MDIs (clinical trials are ongoing).  Adequate bulk pharmaceutical-grade HFC is readily 
available from three multi-national producers and will likely be available from one local 
producer.  China is committed to cease CFC manufacture for MDIs by the end of 2009. 
 
2.2.5 Colombia 
 
Colombia has reported that all CFC MDIs were imported into the country and that no CFC 
MDIs were manufactured in Colombia.  The Government of Colombia and the health 
authorities were concerned about the MDI sub-sector and requested funding for the 
development of an MDI transition strategy that would establish a clear schedule for import 
substitution of CFC MDIs.  However, one local company has recently been reported to be 
producing CFC MDIs in Colombia since 2003, although CFC quantities are small, estimated 
at 2 tonnes annually. 
 
2.2.6 Croatia 
 
One local company (Pliva Hrvatska) has been producing CFC MDIs in Croatia since 1975.  
By the end of 2004, the company had ceased production of CFC MDIs, and started 
manufacturing salbutamol HFC MDIs (128,190 units).  By 2005, about 378,700 HFC MDI 
units were produced.  This Croatian company has successfully effected a complete transition 
to CFC-free MDIs without external financial support. 
 
2.2.7 India 
 
There are 19 different MDIs currently produced in India by 7 manufacturing enterprises (less 
than 2 per cent of total production is by multi-national companies).  The total CFC 
consumption for the production of MDIs increased from 635.5 tonnes to 748.3 tonnes 
between 2003 and 2005.  India has a substantial number of affordable dry powder inhaler 
(DPI) alternatives and one company has had under-used HFC MDI production capacity for 
several years.  MTOC understands that India should be able to phase out CFCs from MDIs by 
the end of 2009. 
 
2.2.8 Indonesia 
 
Indonesia indicated that some 30 ODP tonnes were used for the production of MDIs and other 
aerosol pharmaceutical products by several local (Daya Varia and Konimex) and multi-
national companies (AstraZeneca, Boehringer Ingelheim, GlaxoSmithKline) (it would appear 
that a large portion of the 30 ODP tonnes of CFCs reported in the phase-out plan is used for 
the manufacturing of pharmaceutical aerosols). 
 
2.2.9 Iran 
 
One locally owned company (Sina-Darou) has produced CFC MDIs in Iran since April 1993.  
Iran previously reported that some 50 tonnes of CFCs were used for manufacturing MDIs.  
MTOC understands that approximately 90 tonnes of CFC was used to make MDIs in 2006.  
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2.2.10 Mexico 
 
According to a recent report, CFC MDIs have been produced in Mexico since 1999 by a 
locally owned company and by a multi-national company that requested imports of some 20 
tonnes of CFC-114 for 2007.  The national phase-out plan stated “the Government of Mexico 
will manage to phase out the MDI usage of CFCs without any assistance from the Multilateral 
Fund”.  
 
2.2.11 Pakistan 
 
There are two MDI manufacturing companies in Pakistan.  One is a joint venture between a 
multi-national company and a local company (with 21 per cent ownership), which started 
production of MDIs in 1983; the other company started production of CFC MDIs in 2005.  
The number of MDIs imported into the country increased from about 450,000 units in 2003 to 
about 1,000,000 units in 2005.  Of the total MDIs imported in 2005, about 500,000 units were 
imported for the first time, from one MDI manufacturing company in China. 
 
2.3 Difficulties in the transition in Article 5 countries 
 
In most developing countries there is limited inhaler use compared to developed countries, as 
a result of many factors, some of which are cost, prescribing practices, and patient and 
physician awareness.  Further, transition to CFC-free MDIs has not been a high priority 
among many healthcare providers, who are generally the main point of contact with patients.  
Educational efforts and marketing by pharmaceutical companies have, for the most part, been 
the driving force in the uptake of CFC-free alternatives.  
 
Based on the experience in non-Article 5 countries, Article 5 countries that do not have an 
MDI manufacturing plant, or where MDIs are locally manufactured but predominantly by 
multi-national companies, national transition approaches may not have a large impact in the 
absence of support for transition to CFC-free alternatives from the multi-national MDI 
manufacturers or importers  

 

All countries need a national CFC MDI transition plan involving all stakeholders, 
Government regulatory authorities, medical societies, and industry.  As pharmaceutical-grade 
CFCs become less available, multi-national companies will need to rapidly introduce already 
developed CFC-free alternatives in Article 5 Parties.  Prompt government regulatory support 
actions to approve new alternative products are important to assure seamless availability of 
inhaled therapy.  Such transition strategies should ensure adequate supplies of inhaled therapy 
throughout the transition period, including adequate supplies of pharmaceutical-grade CFCs 
to complete the transition as well as CFC-free alternatives.  
 
For Article 5 countries with current local CFC MDIs manufacture, there are three choices for 
transition to CFC-free alternatives: 
 

Option 1 – Complete redevelopment and conversion of plant; 
Option 2 – Use of a third party to deliver a turnkey operation (as in Cuba); 
Option 3 – Cease local production and rely on importing CFC-free alternatives 
(HFC MDIs and DPIs) 
 

Transition will require an individualised solution.  Some companies in Article 5 countries 
have the technical knowledge for transition without the need for external technology transfer, 
or financial support.  Only a few countries that do not have access to modern 
aerosol/pharmaceutical technologies will need advice and support.   
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2.3.1 Technology transfer and product development  
 
While technology transfer would often appear most expedient to effect transition, as opposed 
to a wholly independent effort, there may be some challenges to the transfer of technology for 
some Article 5 countries.  Some of these challenges are discussed below: 
 
2.3.1.1 Finance 

 
Some companies may have significant barriers to financing the development and 
implementation of new inhaler manufacturing capacity.  A delay in seeking such 
funding, where needed, can introduce significant delays into the development 
whilst such funding is sought, obtained and negotiated. 
 

2.3.1.2 Knowledge 
 
Innovator pharmaceutical companies may be reluctant to transfer knowledge 
around formulations or processes to local companies since this may lead to direct 
competition for their markets in the region.  While there are generic companies 
prepared to offer a turnkey solution, this can prove very expensive and time-
consuming.  Nevertheless, this is a faster option than a local company starting 
now to develop this knowledge autonomously. 
 

2.3.1.3 Equipment 
 
In most Article 5 countries producing MDIs, orders are yet to be placed for the 
manufacturing equipment likely to be needed to produce HFC MDIs.  This 
equipment may take significant time to obtain, and will impact on the ability of 
these countries to effect transition by 2010.  There may also be lead times 
associated with the sourcing of valves and canisters suitable for new HFC 
formulations.  In this context, single-dose dry powder inhalers may be an 
excellent alternative in Article 5 countries.  The technology needed for 
production is simple and cheap, allowing the set up of manufacturing units even 
in the smaller and traditionally non-producing countries. 
 

2.3.1.4 Regulatory approvals 
 
Not all countries have yet developed guidelines on the content of the regulatory 
submission for an HFC MDI or for a DPI product approval.  In particular, the 
regulatory authorities in several Article 5 countries have not yet set a standard 
specification for pharmaceutical-grade HFC propellant and, therefore no standard 
samples exist.  It would be useful if these authorities could also consider an 
expedited approval process; an example of such a process exists in Japan where 
products were approved within 3 months.  At present, this is causing delay to the 
development and approval of substitute products.  
 

2.3.1.5 Price  
 
There has been concern about the potential price of CFC-free alternative MDIs.  
However, as transition has occurred and HFC MDI component prices have fallen, 
competition has kept prices comparable to those of CFC MDIs.  If there is a 
disincentive to treatment due to price, governments could consider actions to 
lower the cost to the patients.  An affordable supply of CFC-free MDIs may also 
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be available from the Asthma Drug Facility of the International Union Against 
Tuberculosis and Lung Disease (IUATLD) 
(http://www.iuatld.org/index_en.phtml).   
 

2.3.1.6 Patient acceptance  
 
This has not been an impediment to transition.  Transition has been relatively 
seamless because replacement MDIs are very similar to the CFC product.  
Nevertheless, patient and professional organisations need to respond to individual 
patient questions that may arise. 
 

2.3.2 Case Studies in Transition 
 
The following three examples show the varied experiences of Article countries in transition 
converting CFC MDI manufacture to CFC-free alternatives. 
 
2.3.2.1 Cuba 

 
Cuba received a turnkey solution (as in Option 2 above).  After a difficult process 
to procure technology, Cuba has now manufactured pilot batches with the 
assistance of a product development company, who are also assisting in 
registration and manufacturing installation 
 

2.3.2.2 Uruguay 
 
In Uruguay, the local manufacturer had a laboratory with experienced staff, so 
they were able to develop the CFC-free alternative products without the need for 
a technology provider.  Funding from the MLF covered the other costs of 
conversion.  Other enterprises and distributors of MDIs have entered into 
voluntary agreements with the Government on “a plan for transition to CFC-free 
MDIs”, which must be in accordance with the national MDI transition strategy.  
HFC MDIs should be available from this manufacturer in 2007. 
 

2.3.2.3 Croatia and Tunisia 
 
MTOC understands that local manufacturers in Croatia and Tunisia have 
transitioned to CFC-free MDI manufacture without any external financial support 
for technology transfer. 
 

2.4 CFC requirements to supply MDIs in 2010 and beyond 
 
Table 2.1 summarizes MTOC’s analysis of CFC consumption for MDI manufacture in Article 
5 countries.   
 
For Article 5 countries, MTOC estimated CFC needs for those countries with local production 
of CFC MDIs.  Calculations were based on information prepared by the MLF for the 51st 
meeting of the Executive Committee UNEP/OZl.Pro/ExCom/51/393, Table 1.  MTOC made 
additional assumptions regarding modest increases in annual consumption in line with general 
economic growth, along with estimated timing of full transition to local production of HFC 

                                                 
3 UNEP/OzL.Pro/ExCom/51/39, http://www.multilateralfund.org/files/51/5139.pdf 
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MDI alternatives.  This was based on information available regarding potential projects and 
existing availability of locally produced HFC MDIs.  Some of the data have been adjusted 
based on the local information available to MTOC: for example, the inclusion of Syria and 
new data for the Islamic Republic of Iran.  MTOC is aware of local CFC MDI manufacturing 
in certain other Article 5 countries, for example South Africa and Algeria, but has insufficient 
information to include them in this analysis.  Other countries, like Croatia and Tunisia, have 
already successfully converted domestic production of CFC MDIs to CFC-free alternatives. 
 
The information in the table only presents CFC use for MDIs up to and including 2010.  
However, given the current status of transition and technology development a few countries 
may require continuing production of CFC MDIs beyond 2010, which MTOC estimates 
should not exceed about 300 tonnes.  Estimates in Table 2.1 show continued growth until the 
phase-out date for each country.  Although this is an unlikely scenario for countries 
implementing transition, it was chosen to provide an upper estimate of CFC requirements. 
 
Table 2.1  Estimated CFC requirements for Article 5 countries with local CFC MDI 
production* 

*For 2006-2010 estimates do not include consumption by multi-national companies 
 
Although for 2005 the table shows about 400 tonnes of CFCs used by multinationals 
operating in Article 5 countries, it has been assumed that this use will decrease to zero in 
2009.  It should be noted, however, that the total quantities given for the years 2006 – 2010 do 
not include these quantities.  MTOC believes that in some cases, the data in the column for 
total CFC consumption for MDIs in 2005 may be over-estimated due to uncertainties about 
whether they include quantities for imports or local production by multinational companies. 
 
There may be a need for continued production of CFC MDIs beyond 2009 to supply the needs 
of Article 5 country patients for a limited period.  This supply of MDIs to Article 5 countries 
from either local manufacture or imported products would require a supply of pharmaceutical-
grade CFCs.  This would need to be produced under a mechanism under the Montreal 
Protocol.   
 
Based on this analysis, Parties may wish to consider whether the CFCs needed in 2010, and 
for any year beyond that, should be supplied either by: 

• Continued annual production of pharmaceutical-grade CFCs; or 

• A final campaign production in 2009.

2006 2007 2008 2009 2010
Total Nationally-owned Nationally - owned Projected Consumption

Countries with an approved project for the complete phase-out of CFCs for MDIs 
Cuba 109.00                  109.00                  114.45           120.17           126.18           
Egypt 159.50                  159.50                  163.00           171.15           179.71           188.69           198.13           
Uruguay 10.00                    10.00                    10.50             11.03             11.58             
Subtotal 278.50                  278.50                  287.95           302.35           317.46           188.69           198.13           
Countries without an approved project for the complete phase-out of CFCs for MDIs 
Argentina 187.70                  130.90                  143.99           158.39           174.23           191.65           210.82           
Bangladesh 61.80                    51.40                    76.00             83.60             91.96             101.16           111.27           
Brazil 156.90                  10.00                    11.00             12.10             13.31             14.64             
China 418.50                  369.00                  405.90           446.49           491.14           540.25           
Colombia 2.10                      2.10                      2.31               2.54               2.80               3.07               
India 748.30                  703.40                  773.74           851.11           936.23           1,029.85        
Indonesia 30.10                    30.10                    33.11             36.42             40.06             44.07             48.48             
Iran 68.20                    68.20                    96.40             106.04           116.64           128.31           141.14           
Mexico 47.50                    47.50                    52.25             57.48             63.22             69.54             76.50             
Pakistan 85.80                    1.96                      2.16               2.37               2.61               2.87               
Syria 20.00                    20.00                    22.00             24.20             26.62             29.28             32.21             
Subtotal 1,826.90               1,434.56               1,618.86        1,780.74        1,958.82        2,154.70        588.20           
Total 2,105.40               1,713.06               1,906.81        2,083.09        2,276.28        2,343.39        786.33           

CFC consumption for MDI (2005)
Country
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2.4.1 Technical Option Appraisal – Annual Production of CFCs in 2010 and beyond 
 
Bulk pharmaceutical-grade CFCs could theoretically be produced after 2009 by a number of 
current CFC producers in both non-Article 5 and Article 5 countries (Spain, the United States, 
India, China, Republic of Korea) through operating specific campaigns.  However, a number 
of constraints limit the feasibility of this option. 
 

• There is a certain minimum production quantity (estimated by one company 
as 200 tonnes) for a single CFC (CFC 11, 12 or 114) necessary for the 
efficient manufacture of pharmaceutical-grade CFCs.  Given the projected 
quantities, it is likely that several small orders would need to be aggregated to 
meet this minimum production level.  This would give rise to uncertainty as 
to the timing of any production and therefore also availability. 

• Orders made by CFC MDI manufacturers for CFCs can only be placed with 
those suppliers for which regulatory approval has been obtained for a specific 
drug formulation.  As CFC producers stop production through rationalisation, 
regulatory approval for a new supplier could take so long as to be impractical.  
This could further constrain the ability of the CFC producer to aggregate 
orders. 

• Producers have indicated that firm orders for pharmaceutical-grade CFCs 
would need to be placed at least 3 months in advance to allow planning of 
any campaign to a certain timeline.  CFC producing companies would require 
up-front, legally binding orders for production.  This process needs to take 
into account commercial issues such as anti-competitive practices.  The 
liability for future destruction of unsold CFCs would remain with the CFC 
MDI manufacturing company.  The requirements of the Basel Convention on 
the Control of Transboundary Movements of Hazardous Wastes and their 
Disposal would need to be considered. 

• Even where quantities exceed 200 tonnes, the production of pharmaceutical-
grade CFCs would generate 25-50 per cent of non-pharmaceutical-grade 
CFCs as a by-product.  After 2009, these non-pharmaceutical-grade CFCs 
would have to be destroyed since there would be no basic domestic use in the 
subsequent years.  Destruction costs of $3 - $5/kg would need to be built into 
the cost of production of pharmaceutical-grade CFCs, leading to an increase 
in price and making them comparable to HFCs.  It is also important to note 
that the smaller the production run the higher the proportion of non-
pharmaceutical-grade CFCs that would need to be destroyed and the higher 
the price of the final product. 

• Due to current laws and regulations, companies within the European 
Community and the United States cannot produce CFCs after 31 December 
2009 unless the CFCs are designated as production for “essential use.”  
Therefore if CFC production is required beyond 2009 for the manufacture of 
MDIs in Article 5 countries, and in the absence of regulatory change, 
production by CFC producers in the United States or the European 
Community would need to be designated by the Parties as being for essential 
uses.  

If annual CFC production to manufacture MDIs in Article 5 countries is considered, a 
mechanism very similar to that used currently for the essential use nominations by non-
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Article 5 countries would be required.  This mechanism would need to be put into effect by 
the Parties in 2007 to allow for the evaluation of nominations in 2008 so that production 
under this process could begin in or before 2010.   
 
MTOC notes that this option would allow CFC manufacture to take place beyond the final 
CFC phase-out date for Article 5 Parties of 31 December 2009.  MTOC believes that if an 
annual production process is developed, Parties may wish to set a future date beyond which 
any such annual production is no longer allowed.  This date could be chosen to allow the 
Article 5 countries to complete transition but would make clear the firm outer limits of all 
CFC production under the Montreal Protocol.  In the final period of any annual process, as 
quantities decrease, a final campaign will still be necessary in order to avoid an abrupt 
cessation of adequate product availability. 
 
2.4.2 Technical Option Appraisal – Final Campaign Production of CFCs in 2009 for use 

in 2010 and beyond 
 
A second option would be to allow the production of sufficient CFCs in 2009 to cover the 
manufacture of CFC MDIs needed to complete the transition in Article 5 countries.  While 
some CFC MDIs may need to be manufactured in Article 5 countries in 2010 and beyond, 
MTOC believes that CFCs for these MDIs can all be manufactured before the end of 2009.  
These CFCs could be manufactured in a final campaign production together with CFCs that 
are required for use in 2009.   
 
MTOC has provided an estimate of CFC needs for 2009 and 2010 in Table 3.1.  CFC 
requirements for years beyond 2010 are currently difficult to estimate due to uncertainties in 
the rate of transition but are likely to be small.  MTOC estimates that the total quantities 
required in such a campaign are modest (possibly 4,000 tonnes for Article 5 and non-Article 5 
countries) and would not exceed current CFC production capacity.  However, in order to 
assure patient health, and to avoid excess production of CFCs (that would later need to be 
destroyed), these estimates would need to be more precisely defined during 2008, to allow a 
final campaign production in 2009.   
 
It also would be necessary for the orders to be received by the CFC manufacturers sufficiently 
in advance to allow them to take these quantities into account for their 2009 production 
schedules.  CFC manufacturers would need firm orders early in 2009.  
 
From a CFC manufacturing point of view, it would be considerably easier to produce CFCs 
during a final campaign in 2009 rather than manufacturing CFCs annually for "essential 
uses".  A final CFC campaign could be an extension of a normal CFC production run; this 
would minimise the production of non-pharmaceutical-grade CFCs (which in 2009 and 
thereafter could not be used for basic domestic needs and therefore would require 
destruction).   
 
The major concern for a final campaign would be ensuring that adequate high-quality storage 
facilities were available, together with careful consideration of location, management and 
distribution.  MDI manufacturers would also need to pay upfront for the pharmaceutical-grade 
CFCs.   
 
Any campaign post-2010 to produce pharmaceutical-grade CFCs would have a number of 
disadvantages.  In particular, smaller production runs would result in relatively larger 
quantities of non-pharmaceutical-grade CFCs post-2010 that would require destruction and 
add to costs.  Another disadvantage would be the timing of such a production run.  It would 
be necessary for a CFC producer to collect sufficient orders for pharmaceutical-grade CFCs to 
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make a production run viable, with the result that it would be difficult to guarantee a date for 
production.  Alternatively, a producer could announce a date for production, but then the 
minimum quantity required to initiate a production run may still not be achieved by the 
announced date.  Either way, potential supply and delivery problems to the MDI 
manufacturers could result. 
 
MDI manufacturers in Article 5 countries would also need to consider liability issues for 
destruction of any remaining unused CFCs, including consideration of the Basel Convention 
on the Control of Transboundary Movements of Hazardous Wastes and their Disposal. 
 
A final campaign in 2009 would require Article 5 Parties to have developed and implemented 
CFC MDI phase-out strategies that define the quantities of CFCs required.  It would also be 
necessary to consider the specific situation of each country requiring CFCs to manufacture 
MDIs.  For instance, in a final campaign some countries may have overall requirements for 
CFCs for MDI manufacture that in 2009 would place them in potential non-compliance with 
the phase-out schedule for Article 5 countries under the Montreal Protocol.   
 
2.4.3 Information needed to define quantities for a final campaign production of 

pharmaceutical-grade CFCs in 2009 
 
Any Party (Article 5 and non-Article 5 countries) that might require CFCs for MDI 
manufacture for use in an Article 5 country for 2010 and beyond would need to provide 
specific information in early 2008, in order for Parties to make a decision at their meeting in 
late 2008 and authorise production in 2009.  For non-Article 5 Parties, the existing essential 
use process could be used to consider quantities for a final campaign.  However for Article 5 
Parties a process is needed to assess and grant quantities of CFCs for a final campaign 
production. 
 
In order to calculate the quantities to be produced in a final campaign, the following 
information will need to be taken into account on a country-by-country basis:   
 

• Country transition strategy for CFC MDIs, including a phase-out date for 
CFC MDI production 

• Quantity required for each year (2009 and beyond), and historical 3 year 
consumption data 

• Within the Party, a summary of conversion projects for CFC MDI 
manufacturing plants, including: timelines; availability of manufacturing 
equipment, delivery and commissioning dates; 

• Availability of CFC-free alternatives from local manufacture and from 
import, status of CFC-free MDI development and approval, timing of 
introduction, relative pricing of imports compared with locally manufactured 
products and whether this presents a barrier to transition 

• Information on storage capacity, facilities and capabilities, access to 
destruction facilities and consideration of Basel Convention requirements 

• The date CFC MDI production commenced (to avoid start-up in 2009) 

• Access to stockpile 
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An annual accounting process may also be needed to track the quantities of CFCs: produced 
for MDI manufacture; used in MDI manufacture; within exported finished product; 
stockpiled; and destroyed. 
 
The Technology Economic Assessment Panel (TEAP) and its MTOC can assist Parties at 
their request in their assessment of this information in 2008.   
 
There may be other mechanisms to source an affordable supply of CFC-free MDIs, for 
example the Asthma Drug Facility of the International Union Against Tuberculosis and Lung 
Disease (IUATLD) (http://www.iuatld.org/index_en.phtml).  Article 5 countries may also 
wish to consider stopping the import of CFC MDIs after a certain date. 
 
2.4.4 Conclusions 
 
MTOC believes that there should be no need for new manufacture of CFCs for MDIs beyond 
2009 for non-Article 5 countries for use within those countries.   
 
CFC MDI production for Article 5 countries may need to continue for some limited period 
beyond 2010.  However, MTOC believes that it will be possible to complete a global phase-
out of the manufacture of pharmaceutical-grade CFCs (for MDI manufacture) by the end of 
2009.  This may require a final campaign in 2009 of up to 4,000 tonnes of CFCs for MDIs to 
include requirements for 2009, and requirements for all CFC MDI production for 2010 and 
beyond for Article 5 and non-Article 5 countries.   
 
On the current assessment, India is likely to be the single largest global user of CFCs for 
MDIs in 2008.  A final campaign quantity of 4,000 tonnes assumes a complete phase-out of 
CFC MDI manufacture in India by the end of 2009.  If, for example, India were to transition 
sooner, the final campaign could be substantially smaller.  Another variable is the potential 
transfer of stocks from non-Article 5 countries to Article 5 countries as the former complete 
phase-out around 2009.  If significant stockpile were available and transferred from non-
Article 5, the final campaign would also be smaller.   
 
MTOC has serious concerns about the security of supply of diminishing quantities of 
pharmaceutical-grade CFCs if the option of annual production of CFCs for 2009, 2010 and 
beyond was chosen. 
 
MTOC believes that a final campaign production in 2009 is technically feasible without harm 
to patient health.  The success of final campaign production is contingent on: 
 

• India and China completing the transition for which they will have adequate 
alternatives and industrial capacity; 

• The remaining few countries phase out CFC MDI manufacture; 

• A Decision being taken in 2007 to undertake final campaign, with CFC 
quantities accurately defined in 2008 based on information submitted by 
Parties.  This process would allow CFC production orders to be placed in 
early 2009. 
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3 Medical Technical Options Committee (MTOC) Progress 
Report 

 
3.1 Transition to alternatives to CFC MDIs 
 
The Medical Technical Options Committee (MTOC) provided an extensive review of the use 
of chlorofluorocarbon (CFC) metered dose inhalers (MDIs) and alternatives for inhalation 
therapy in its Assessment Report 2006 (see 
http://ozone.unep.org/teap/Reports/MTOC/MTOC_Assessment_Report_2006.pdf). 
 
3.2 Global Use of CFCs for MDIs 
 
The global use of CFCs to manufacture MDIs in 2006 is estimated to be over 4,000 tonnes, of 
which about 50 per cent is used in Article 5 Parties. 
 
Figure 3.1 and Table 3.1 show the use of chlorofluorocarbons (CFCs) for the manufacture of 
metered dose inhalers (MDIs) for asthma and chronic obstructive pulmonary disease (COPD) 
in non-Article 5 countries. 
 
In 2006, 2,107 tonnes of CFCs were used by non-Article 5 countries in MDI manufacture 
under essential use exemptions, as reported through accounting frameworks.  This represents 
a 23 per cent reduction in use compared to 2005, and a 76 per cent reduction in use compared 
with the year of maximum use in 1997 (8,905 tonnes).  The nominated/exempted amount for 
2008 is 913 tonnes of CFCs.  Approximately 200 tonnes of the nominated essential use 
quantities for 2008 are for export from the European Community to Article 5 Parties. 
 
Figure 3.1  Quantities of CFCs for MDI manufacture in non-Article 5(1) countries 
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Table 3.1  Quantities (in tonnes) of CFCs for MDI manufacture in non-Article 5 countries 
 

Year of 
Essential Use 

Amount Exempted/ 
Nominated for year 

of Essential Use 

Used for Essential 
Use 

On Hand End of 
Year 

1996 12,987.20    8,241.13    7,129.59    

1997 13,548.00    8,904.99    8,515.24    

1998 11,720.18    8,013.60    7,656.63    

1999 9,442.13    7,906.35    5,653.95    

2000 8,364.95    6,062.75    5,433.32    

2001 6,126.53    6,121.62    4,402.59    

2002 6,714.75    4,751.92    4,133.71    

2003 6,641.55    4,261.91    3,570.27    

2004 5,443.12    2,840.82    2,460.10    

2005 3,321.10    2,735.40    3,671.01 * 

2006 2,039.00   2,107.10**   2,957.37 * 

2007 1,778.00    - - 

2008 913.00    - - 

2009  282.00    - - 
*Includes newly reported pre-1996 stock 
**Includes material approved in 2005 but used in 2006 in the Russian Federation 
 
Technically satisfactory alternatives to CFC MDIs are available for short-acting beta-agonists 
and a wide array of other therapeutic categories for asthma and COPD.  The availability of 
CFC stocks coupled with these alternatives assures patient safety during the transition. 
 
The management of stockpiles at this final stage of the phase-out will be extremely important 
to avoid unnecessary production of CFCs and the need for large quantities to be destroyed 
after the phase-out date.  To ensure transparency, any pre-1996 stocks should be accounted 
for in the Reporting Accounting Framework for Essential Uses.  In addition, Decision IV/25 
(Report of the TEAP, May 2005, Progress Report, section 1.1.4.1, pg 35) requires companies 
that hold pre-1996 stocks to use them first before using newly produced CFCs. 
 
Table 3.2 shows the use of chlorofluorocarbons (CFCs) for the manufacture of MDIs for 
asthma and COPD in many Article 5 countries.  Unfortunately, this does not represent a 
complete picture, with information missing for some countries with known domestic 
production of CFC MDIs, such as Algeria and South Africa.   
 
In 2005, Article 5 countries used about 2,100 tonnes of CFCs for MDI manufacture in those 
countries for which data are available.  About 81 per cent of this was by locally owned 
companies manufacturing CFC MDIs; multi-nationals operating in Article 5 countries 
account for the remaining 19 per cent of CFC use for MDIs.  With increasing use of CFCs for 
MDIs in Article 5 countries, it is likely that CFC use for the manufacture of MDIs in Article 5 
countries will exceed that in non-Article 5 countries in 2007.  
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Table 3.2  Quantities (in tonnes) of CFCs for MDI manufacture in Article 5 countries* 
 

*Data taken from sources including UNEP/OzL.Pro/ExCom/51/39, 
http://www.multilateralfund.org/files/51/5139.pdf 
 
3.3 Transition strategies 
 
Transition strategies from 6 Parties are listed on the Ozone Secretariat’s web site.  Pursuant to 
Decision XV/5(4), plans of action regarding the phase-out of the domestic use of CFC-
containing MDIs from the European Community, the Russian Federation and the United 
States are also listed on the Ozone Secretariat’s web site.   
 
According to Executive Committee Decision 45/54, Low Volume Countries (LVCs) 
submitting Terminal Phase-Out Management Plans (TPMPs) can obtain up to US$30,000 for 
MDI transition strategies upon provision of basic data demonstrating the need for such a 
strategy.  However, there is the additional issue of whether funding can be extended to 
countries that have either submitted their TPMPs before the 45th Meeting of the Executive 
Committee or are not LVCs.  Furthermore, according to the Executive Committee report, 
Options for Addressing the Situation of Countries Referred to in Decision XVII/14 of the 17th 
Meeting of the Parties (Follow-up to Decision 49/33)4, a number of Article 5 countries with 
major manufacture of CFC MDIs are still in the process of preparing transition strategies. 
 
3.3.1 Progress reports on transition strategies 
 
Under Decision XII/2, Parties are required to report to the Secretariat by 31 January each year 
on progress made in transition to CFC-free MDIs.  In 2007, a report was received from the 
People’s Republic of China on the Hong Kong Special Administrative Region (HKSAR).   
 
In 2002, the Government of the HKSAR submitted its strategy to facilitate transition to CFC-
free MDIs.  All MDIs in the HKSAR are imported products.  Major registered substitutes 
available on the market include dry powder inhalers (DPIs) and hydrofluorocarbon (HFC) 
MDIs.  In 2005, the percentages of consumption of CFC-free MDIs, CFC MDIs and DPIs 
were 81, 16 and 3 per cent respectively.  
 

                                                 
4 (UNEP/OzL.Pro/ExCom/51/39, http://www.multilateralfund.org/files/51/5139.pdf) 

Total Nationally-owned
Argentina 187.70 130.90
Bangladesh 61.80 51.40
Brazil 156.90 10.00
China 418.50 369.00
Colombia 2.10 2.10
Cuba 109.00 109.00
Egypt 159.50 159.50
India 748.30 703.40
Indonesia 30.10 30.10
Iran 68.20 68.20
Mexico 47.50 47.50
Pakistan 85.80 1.96
Syria 20.00 20.00
Uruguay 10.00 10.00
Total 2095.40 1703.06

Country
CFC consumption for MDIs (2005)



 

April 2007 TEAP Progress Report 24 

3.4 Global database 
 
Under Decision XIV/5, Parties are requested to submit information on CFC and CFC-free 
alternatives to the Secretariat by 28 February each year.  In 2007, reports were only received 
from Australia, Bulgaria, European Community, and Uruguay.  Twenty-two Article 5 Parties 
have submitted data pursuant to Decision XIV/5 since its inception.  These are Argentina, 
Belize, Bosnia and Herzegovina, Brazil, China, Croatia, Cuba, Eritrea, Georgia, Guyana, 
India, Indonesia, Jamaica, Macedonia, Malaysia, Mauritius, Moldova, Namibia, Oman, 
Romania, Sri Lanka, and Uruguay 5. 
 
 

                                                 
5 (UNEP/OzL.Pro/ExCom/51/39, http://www.multilateralfund.org/files/51/5139.pdf) 
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4 Chemicals Technical Options Committee (CTOC) Progress 
Report 

 
4.1 Executive Summary 
 
4.1.1 Process Agents (XVII/6, 7 and 8) 
 
The CTOC examined the process agents listed in table A of decision XVII/7 and recommends 
that the thirty nine process agents can be grouped in ways that will be helpful for the Parties in 
their decision-making.  
 
In the first group the CTOC places eighteen process agents which meet the technical criteria set 
out in Decision X/14 and which are still in active use, and for which there are no identified 
alternatives. The process agents in this group are #1, 2, 4, 6, 7, 8, 10, 11, 12, 13, 14, 15, 20, 21, 
31, 35, 38 and 39. India has advised that two of the process agents listed above, #4 and #6, will 
be phased out by the end of 2007. The CTOC recommends that they remain in Table A until the 
processes are no longer active. 
 
In the second group are five process agents that meet the technical criteria but are no longer in 
active use. These process agents that could thus be removed from Table A are #9, 16, 17, 18 and 
29. China advised that #29 overlapped to #30. The CTOC finds that this is thus a duplicate entry 
and recommends that it be removed from Table A. 
 
Thirdly, there are twelve process agents that the CTOC believes could be replaced by no- or 
low- ODP alternatives, including not-in-kind substitutes. In each case, some process 
development would be required, and expenditure would be required for this development and 
possibly for new items of manufacturing plant. The process agents that could be replaced are #3, 
5, 19, 22, 23, 24, 25, 26, 27, 28, 30 and 36. 
 
Finally, there is a group of process agents about which no information was received in response 
to the call for information arising from Decision XVII/6(2). These four process agents in this 
group (#32, 33, 34 and 37), although having initially been judged to meet the technical criteria 
of Decision X/14, must be classified as ‘unable to assess’. 
 
The 29 new process agent applications listed in table A-bis in decision XVIII/8 were reviewed 
and the CTOC recommends that 11 applications (#40, 44, 46, 51, 53, 54, 56 59, 60, 67 and 68) 
meet the technical criteria for process agent uses but the other 18 applications do not meet the 
criteria (10 (#41, 43, 45, 47, 48, 50, 52, 55, 58 and 62) because the process is no longer 
operated, and 7 (#49, 57, 61, 63, 64, 65 and 66) because they are feedstock applications). One 
case (#42) was unable to assess due to no information received. 
 
Besides the tables A and A-bis mentioned above, another list of potential process agent 
applications with 29 cases has been submitted by China to the CTOC for its considerations. The 
CTOC made preliminary studies of those cases and concluded that 18 applications (#2, 3, 4, 5, 
6, 7, 9, 11, 12 (one of the two plants), 14, 18, 21, 23, 24, 25, 27, 28, 29) meet the technical 
criteria of process agents and could be listed by Parties as process agent uses, once complete 
information is provided as required by the process agent criteria. Until that information is 
received, the CTOC is ‘unable to assess’. 
 
Limited information about emissions and make-up quantities of ODS used on process agents 
was available. 
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4.1.2 EUN of CFC-113 by Russian Federation (XVIII/8) 
 
The documents submitted by Russian Federation have been reviewed by the TEAP/CTOC. 
They disclose the selection measures and the major applications of CFC-113 as cleaning and 
degreasing solvent and unsuccessful results of research to find alternatives to CFC-113. They 
also disclose a willingness to import CFC-113 for this purpose. The Russian Federation cannot 
make the planned transition to non-ODS in their aerospace program any sooner than is 
proposed, and therefore the CTOC recommends the EUE for 2008 and 2009. If suitable supplies 
of CFC-113 can be obtained from foreign sources, it will not be necessary to use newly 
manufactured CFC-113. 
 
The CTOC will collaborate with rocket and aerospace experts to provide technical supports to 
the Russian Federation during the interim period. The useful experiences in the space 
technology in USA, Kazakhstan and Poland gained by the solvent experts in the CTOC will able 
to provide the advice for selecting alternative solvents to CFC-113 as well as improvements on 
containment systems through the collaboration in order to realize the time schedule of reducing 
the CFC-113 use planned by Russian Federation by 2010. 
 
4.1.3 Normal-Propyl Bromide (n-PB) Update (XVIII/11) 
 
n-PB is available in most regions, including Asia, with local productions in China, France, 
Israel, Jordan and the USA. The global consumption, as a solvent, increased at a growing rate of 
15-20% per year. It reached a plateau in 2005 but since then it seems to be declining in Europe 
and Japan. The global n-PB emission is estimated to be 5,000 to 10,000 metric tonnes per year. 
In Europe, n-PB use has been progressively phased out due to various labelling reclassifications 
as well as the 1999 VOC-Directive. 
 
The use of n-PB is promoted by its vendors as a substitute for trichloroethylene, 
perchloroethylene, HCFC-141b and ozone depleting chlorofluorocarbons (CFCs) in many 
applications. Thus its continuing use is supported by industry bodies, because it offers an 
effective replacement for solvents with higher ODP and chlorocarbons. 
 
Based on recent findings and until more toxicological test data becomes available, the American 
Conference of Industrial Hygienists (ACGIH), for example, has recommended exposure 
guidelines for n-PB containing solvent to be limited to 10 ppm. So far only one of the n-PB 
vendors has reduced their recommended exposure guidelines to 10 ppm. 
 
4.1.4 Sources of carbon tetrachloride emissions and opportunities for reductions 

(XVIII/10) 
 
The CTOC study on this issue is still in progress and not yet complete, but can report the 
following results on the potential emissions of CTC from landfills. The levels of CTC resulting 
from emissions from landfills could be of the order of a few hundred tonnes per annum in 
OECD countries. These calculations indicate that there is insufficient concentration of CTC in 
landfill gas to account for the discrepancy between estimated industrial emissions of CTC and 
concentrations measured in the atmosphere. Other potential sources could include release from 
historical chemical dumps and emissions from groundwater contaminated with CTC but it is 
unlikely that such sources could provide sufficient sustained releases to account for the apparent 
discrepancy. 
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4.1.5 Laboratory and analytical uses of methyl bromide (XVII/10) 
 
The CTOC considered this matter early in 2007 but was unable to provide any new information. 
It continues to review this issue, with a view to providing relevant information in future 
Progress Reports.  
 
4.2 Introduction 
 
The CTOC was mindful of the need for a limited report following its contribution to the TEAP 
2006 Assessment Report, and also of the request to consider the appropriateness of limited or 
less frequent meetings so as to ease pressure on the meetings budget.  The Committee 
approached the task of preparing its 2007 Progress Report by allocating particular tasks to sub-
groups. 
 
A sub-group consisting of approximately half of the membership of the CTOC met in Singapore 
on 13-16 February, 2007. That subgroup included co-chairs: Ian Rae, Masaaki Yamabe and 
Jiang Biao; members: D.D. Arora, Steven Bernhardt, Jianxin Hu, Abid Merchant, Claudia 
Paratori, Hans Porre and Nee Sun Choong Kwet Yive (Robert).  Work was undertaken in 
accordance with decisions XVII/6, XVII/7, XVII/8, and XVIII/8 to review the process agent 
applications in Table A and Table A-bis, and also to form a response to the request by the 
Russian Federation for an Essential Use Exemption for the use of CFC-113 in 2008-2010.  The 
meeting also discussed a list of potential process agents submitted by China.  The TEAP and the 
CTOC highly appreciate the Sino Chem. Corporation and the Asahi Glass Singapore Chemicals 
Pte for the support of the meeting expenses and for the arrangement of accommodations, 
respectively. 
 
Responses to decisions XVIII/11 (n-propyl bromide), XVIII/10 (CTC) and XVII/10 (laboratory 
and analytical uses of methyl bromide) were developed mainly by e-mail correspondence 
among CTOC members led by the corresponding lead authors, with information flowing to co-
chairs for incorporation in the 2007 Progress Report. 
 
4.3 Process Agents 
 
4.3.1 The CTOC review of Table A (decision XVII/6(7)) 
 
Decision XVII/6(7) taken at the Dakar MOP in 2005 included the following: 
 

To request the Technology and economic Assessment Panel to review the information 
submitted in accordance with this decision and to report and make recommendations to 
the Parties at their Twentieth Meeting in 2008, and every other year thereafter, on 
process-agent use exemptions; on insignificant emission associated with a use, and 
process-agent uses that could be added or deleted from table A of the decision X/14; 

 
Table A in decision XVII/7 was adopted as a revised table A for decision X/14 and subsequent 
revision through decisions at later Meetings of the Parties, and all the 39 applications have been 
recognized as process agent uses. The CTOC made an interim study for its report in 2008 on 
whether the process referred to in each case was still in operation or no longer operated by the 
information sought from Parties’ reporting. The results of the review of each of the 39 process 
agents are shown in Table 4.1. 
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Table 4.1  Current status of the process agent applications in table A 
 

No. Process agent 
application 

Substance Party References Parties Reporting Current Status on 
Operation 

  1. Elimination of NCl3 in 
the production of 
chlorine and caustic 

CTC USA  
Other 
A(5) and 
non-A(5) 
countries 

1997 and 
2001 PATF 
(Case Study 
#1) 

Not all Parties 
practising it. 
USA, EU, Brazil, 
Israel and Mexico 
reported 

Process still 
operated 

  2. Recovery of chlorine 
in tail gas from 
production of chlorine 

CTC USA  
Other 
A(5) and 
non-A(5) 
countries 

1997 and 
2001 PATF 
(Case Study 
#2) 

Not all Parties 
practising it. 
USA and EU 
reported. 
 

Process still 
operated  
 

  3. Manufacture of 
chlorinated rubber 

CTC China, 
India, 
EU(Italy, 
Germany
) 

1997 and 
2001 PATF 
(Case Study 
#3) 

EU and China still 
practising it. 
India converted it 
in 2005 

Process still 
operated in EU and 
China 
Could be replaced 
by non-ODS 

  4. Manufacture of 
endosulphan 
(insecticide) 

CTC India 1997 and 
2001 PATF 
(Case Study 
#4) 

India converting it 
by December 2007 

Process still  
operated  

  5. Manufacture of 
isobutyl 
acetophenone 
(ibuprofen – 
analgesic) 

CTC India 
EU 

1997 and 
2001 PATF 
(Case Study 
#5) 

India converted it 
in 2000. 
EU still practising 
it 

Process still 
operated in EU  
Could be replaced 
by non-ODS 

  6. Manufacture of 1-1, 
bis (4-chlorophenyl) 
2,2,2- trichloroethanol 
(dicofol insecticide) 

CTC India 1997 and 
2001 PATF 
(Case Study 
#6) 

India converting it 
by 2007. 

Process still  
operated  

  7. Manufacture of 
chlorosulphonated 
polyolefin (CSM) 

CTC China, 
USA 

1997 PATF 
and 2001 
PATF Case 
Study #7) 

China and USA 
still practising it. 
 

Process still 
operated 

  8. Manufacture of poly-
phenylene-terephtal- 
Amide 

CTC EU 
(Netherla
nds) 

1997 and 
2001PATF 
(Case Study 
#8) 

EU still practising 
it 

Process still 
operated 

  9. Manufacture of 
fluoropolymer resins 

CFC-113 USA, 
China 

1997 and  
2001 PATF 
(Case Study 
#9) 

Both USA and 
China stopped to 
use it. 
 

No longer operated 

10. Manufacture of fine 
synthetic polyolefin 
fiber sheet 

CFC-11 USA, 
EU 

1997 and 
2001  PATF 
(Case Study 
#10) 

USA and EU still 
practising it 

Process still 
operated 

11. Manufacture of 
styrene butadiene 
rubber 

CTC Brazil, 
Republic 
of 
Korea 

2001 PATF 
(Case Study 
#11) 

Both Brazil and 
Republic of Korea 
no longer in 
operation. 

No longer operated 

12. Manufacture of 
chlorinated paraffin 

CTC China, 
India 

2001 PATF 
(Case Study 
#12) 

China still 
practising it?  India 
stopped operation 
in 2005. 

Process still 
operated in China? 
No use in India. 
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No. Process agent 
application 

Substance Party References Parties Reporting Current Status on 
Operation 

13. Photochemical 
synthesis of 
perfluoropolyetherpol
yperoxide precursors 
of Z-
perfluoropolyethers 
and difunctional 
derivatives 

CFC-12 EU 2002 TEAP 
2001PATF 
(Case Study 
#14) 

EU still practising 
it 

Process still 
operated 

14. Reduction of 
perfluoropolyetherpol
yperoxide 
intermediate for 
production of 
perfluoropolyether 
diesters 

CFC-113 EU 2002 TEAP 
2001PATF 
(Case Study 
#15) 

EU still practising 
it 

Process still 
operated 

15. Preparation of 
perfluoropolyether 
diols with high 
functionality 

CFC-113 EU 2002 TEAP 
2001PATF 
(Case Study 
#16) 

EU still practising 
it 

Process still 
operated 

16. Bromohexine 
hydrochloride 

CTC India 2001 PATF 
(Case Study 
#19) 

India converted it 
in 2000. 

No longer operated 

17. Diclofenac sodium CTC India 2001 PATF 
(Case Study 
#20 

India converted it 
in 2000 

No longer operated 

18. Phenyl glycine CTC India 2001 PATF 
(Case Study 
#22) 

India converted it 
in 2000. 

No longer operated 

19. Production of 
Cyclodime 

CTC EU, 
China 

2002 TEAP 
2001 PATF 
(Case Study 
#26) 

EU and China still 
practising it 

Process still 
operated 
Could be replaced 
by non-ODS 

20. Production of 
chlorinated 
polypropene 

CTC China 2002 TEAP 
Progress 
Report 
Chapter 9 
(No.34) 

China still 
practising it 

Process still 
operated 

21. Production of 
chlorinated EVA 

CTC China 2002 TEAP 
(No.35) 

China still 
practising it 

Process still 
operated 

22. Production of methyl 
isocyanate 
derivatives 

CTC China 2002 TEAP 
(No.36) 

China still 
practising it 

Process still 
operated 
Could be replaced 
by non-ODS 

23. Production of 3-
phenoxy 
benzaldehyde 

CTC China 2002 TEAP 
(No.37) 

China still 
practising it 

Process still 
operated 
Could be replaced 
by non-ODS 

24. Production of 2-
chloro-5-
methylpyridine 

CTC China 2002 TEAP 
(No.38) 

China still 
practising it 

Process still 
operated 
Could be replaced 
by non-ODS 

25. Production of 
Imidacloprid 

CTC China 2002 TEAP 
(No.39) 

China still 
practising it 

Process still 
operated 
Could be replaced 
by non-ODS 
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No. Process agent 
application 

Substance Party References Parties Reporting Current 
Status on 
Operation 

26. Production of 
Buprofenzin 

CTC China 2002 TEAP 
(No.40) 

China still 
practicing it 

Process still 
operated 
Could be 
replaced by 
non-ODS 

27. Production of 
Oxadiazon 

CTC China 2002 TEAP 
(No.41) 

China still 
practising it 

Process still 
operated 
Could be 
replaced by 
non-ODS 

28. Production of 
chloradized N-
methylaniline 

CTC China 2002 TEAP 
(No.42) 

China still 
practising it 

Process still 
operated 
Could be 
replaced by 
non-ODS 

29. Production of 
Mefenacet 

CTC China 2002 TEAP 
(No.43) 

China still 
practising it only 
in the production 
of its intermediate, 
DCBT.(See #30) 

Recommend 
to delete 

30. Production of DCBT 
(1,3-
dichlorobenzothiazole
) 

CTC China 2002 TEAP 
(No.44) 

China still 
practising it 

Process still 
operated 
Could be 
replaced by 
non-ODS 

31. Bromination of a 
styrenic polymer 

BCM USA 2002 TEAP 
(No.45) 

USA still 
practising it 

Process still 
operated 

32. Synthesis of ascorbic 
acid 

CTC DPR 
Korea 

2004 PATF Waiting for 
information from 
DPR Korea 

No 
information 

33. Synthesis of 
ciprofloxacin 

CTC DPR 
Korea 

2004 PATF Waiting for 
information from 
DPR Korea 

No 
information 

34. Synthesis of 
norfloxacin 

CTC DPR 
Korea 

2004 PATF Waiting for 
information from 
DPR Korea 

No 
information 

35. Synthesis of 2,4D 
(2,4-
dichlorophenoxyaceti
c acid) 

CTC Romania 2004 PATF 
(2006 TEAP) 

Romania still 
practising it 

Process still 
operated 

36. Synthesis of DHEPC 
(di (2-ethylhexyl) 
peroxydicarbonate ) 

CTC Romania 2004 PATF 
(2006 TEAP) 

Romania still 
practising it 

Process still 
operated 
Could be 
replaced by 
non-ODS 

37. Production of sodium 
dichloroisocyanurate 

CTC DPR 
Korea 

2004 PATF Waiting for 
information from 
DPR Korea 

No 
information 

38. Production of radio-
labelled 
cyanocobalamin 

CTC EU (UK) 2004 PATF EU still practising 
it 

Process still 
operated 

39. Production of high 
modulus polyethylene 
fiber 

CFC-113 USA 2004 PATF USA still 
practising it 

Process still 
operated 

 


































































































































































































































































































































































