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WHO Guidance 2023. Operationa l Framework for building carbon resilient and low carbon health  systems

Within scope 3, 
Pharmaceuticals 

and chemicals are 
the largest 

contributors of 
carbon emissions, 

accounting for 
18% of total 

healthcare sector 
carbon emissions. 
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Circular Life Cycle Management of Medicines
 A circular model, in contrast to the ‘take-make-waste’ linear model, aims to help pharmaceutical companies achieve their 

environmental and carbon reduction targets in order to increase efficiency and lower costs of production and disposal

THE PHARMACEUTICAL INDUSTRY’S CARBON FOOTPRINT AND CURRENT MITIGATION STRATEGIES: A LITERATURE REVIEW  ISPOR Annual 2023
Sumudu Dehipawala, MPH1, Ellie Goldman, MPH1, Emily Hwang, MPH1, Prem Shah1, Ayushi Shroff1, Matthew O’Hara, MBA1
1Trinity Life Sciences, Waltham, MA, USA
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Impact Stories
The Sustainable Medicine Cabinet:

Redesigning Pharma’s Impact

Top contributor to healthcare carbon = Pharmaceuticals1

Overprescription
Antibiotic resistance
Routine / lifestyle prescriptions
Non-adherence
Drug dependency
Treatment needed due to lack of preventive healthcare … etc.

1. Richie C. Journal of Medical Ethics 2022;48:334-7.



Reduce packaging waste at Pharmacy

Outpatient

Inpatient

Primary packaging boxes

Plastic bags for discharge

Amber pill 
bottles

Ziploc bag for re-packaging

Cardboard boxes from delivery

All treated as confidential 
waste (plastic/paper)

Possibility of recycle? Plaspulp Union
Plastic recycled pellets Sorting and shredding the plastic

25,000KG of plastics 
waste over 3 years



Recycling of 
Insulin pens

A collaboration 
with Sanofi

Solostar Reborn



Challenges in recycling Medication waste
Multi-material blister packs are made of plastic polymers and aluminium. This is challenging to recycle given the current 
technology gap.

https://greendoctorsprogramme.com



https://greendoctorsprogramme.com. Slide content from NUHS

98% 
recovery 
of Aluiminium 

and Plastic

https://greendoctorsprogramme.com/
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Painless Safe Discreet by PharLyfe+
Oral films as Drug delivery system

https://pharlyfeplus.com. Slide content from Prof Chan Sui Yong. 

https://pharlyfeplus.com/
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Inhaled anaesthetics
• Sevoflurane and desflurane are potent greenhouse 

gases (GHGs) with heat trapping properties. 

• These gases undergoes minimal metabolism and 
exerts greenhouse gas effects atmosphere

• 1 bottle of sevoflurane (250mL) = driving for 196km

• 1 bottle of desflurane (240mL) = driving for 
3,539km

Inhaled anesthetic GWP100

Sevoflurane 144

Desflurane 2,590

GWP ratio of the amount of heat t rapped by 1kg of gas vs CO2 over  a 100-years
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Inhaled anesthetic used in TTSH from Jan 2023 to Dec 2023

Agent Total Qty

Sevoflurane 250mL 767

Desflurane 240mL 209

Wyssusek K, et a l. BMJ Open Qual. 2022 Aug;11(3):e001867.

Raise awareness:

• Consider total IV anaesthetic or switching to sevoflurane
• Potential cost savings sevoflurane ($154) vs. desflurane ($347)

• Use lowest appropriate flow

Total carbon footprint of inhaled 
anesthetics – TTSH data Jan 2023 to 

Dec 2023



Asthma inhalers and climate change
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Source: NICE Patient Decision Aid –Asthma inhalers and climate change

Inhalers usage in TTSH_2023



Reducing Inhalers Carbon Footprint

• Optimize prescribing

• Substitute high carbon 
products for low-carbon 
alternatives

• Improvements in 
production and waste 
process
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Not in formulary

Respiratory Inhalers 
At A Glance

SABA

Salbutamol 
100mcg MDI1

SAMA

Ipratropium 
20mcg MDI1

SABA/SAMA

Berodual MDI1

(Fenoterol 50mcg, 
Ipratropium 20mcg)

LAMALAMA/LABA

Spiolto Respimat
(SMI)1

(Tiotropium 2.5mcg, Olodaterol
2.5mcg)

Anoro Ellipta (DPI)3

(Umeclidinium 62.5mcg, 
Vilanterol 25mcg)

ICS

Beclometasone 50mcg 
MDI1

Beclometasone 250mcg 
MDI1

Pulmicort Turbuhaler
(DPI)1

(Budesonide 200mcg)

ICS/LABA

Seretide 25/125 Evohaler
(MDI)1

(Fluticasone 125mcg, Salmeterol 25mcg)

Seretide 25/250 
Evohaler (MDI)1

(Fluticasone 250mcg, Salmeterol 25mcg)

Seretide 50/100 Accuhaler
(DPI)1

(Fluticasone 100mcg, Salmeterol 50mcg)

Seretide 50/250 Accuhaler
(DPI)1

(Fluticasone 250mcg, Salmeterol 50mcg)

Seretide 50/500 Accuhaler
(DPI)1

(Fluticasone 500mcg, Salmeterol 50mcg)

Flutiform 125/5 MDI1

(Fluticasone 125mcg, Formoterol 5mcg)
Flutiform 250/10 MDI2

(Fluticasone 250mcg, Formoterol 10mcg)

Relvar 100/25 Ellipta
(DPI)1,3

(Fluticasone 100mcg, vilanterol 25mcg)

Relvar 200/25 Ellipta
(DPI)1,3

(Fluticasone 200mcg, vilanterol 25mcg)

Prepared by: Lee Tingfeng
Vetted by: Dr Esther Pang, Dr Xu Huiying, 
Dr Benjamin Ho
Version 8a, 22-Sep-2023

Abbreviations: SAMA – short-acting muscarinic antagonist, SABA – short-acting beta agonist, LAMA - long-acting muscarinic antagonist, LABA - long-acting beta agonist, ICS – inhaled corticosteroid, MDI – metered-dose inhaler, 
DPI – dry-powder inhaler, SMI – soft mist inhaler, SDL – standard drug list

1Photo credits from MediView (https://www.mediview.sg/)
2Photo credits from MIMS Online (http://www.mims.com/Singapore/home/Index)
3Photo courtesy of GlaxoSmithKline

A

C

= Asthma (HSA-registered indication)

= COPD (HSA-registered indication)

Ultibro Breezhaler (DPI)2

(Indacaterol 110mcg, 
Glycopyrronium 50mcg)

Incruse Ellipta
(DPI)3

(Umeclidinium 62.5mcg)

A

C

A

C

C C

A A

A A

A

A

C

A AA

A

A

C

C

C

Spiriva Respimat (SMI)2

(Tiotropium 2.5mcg)

Symbicort
160mcg/4.5mcg 
Turbuhaler (DPI)1

(Budesonide 160mcg, Formoterol 4.5mcg)

A

C

© Division of Pharmacy, Tan Tock Seng Hospital

For Medical Professionals Only

A

C

Symbicort 160mcg/4.5mcg 
Rapihaler (MDI)4

(Budesonide 160mcg, Formoterol 4.5mcg)

Symbicort
80mcg/2.25mcg Rapihaler

(MDI)4

(Budesonide 80mcg, Formoterol 2.25mcg)

4Photo courtesy of AstraZeneca  
5Photo courtesy of Teva Pharmaceutical
6Photo courtesy of Orient EuroPharma

A

DuoResp 160mcg/4.5mcg 
Spiromax (DPI)5

(Budesonide 160mcg, Formoterol 4.5mcg)

A

C

M = HSA-registered indication for Maintenance and 
Reliever Therapy for Asthma

M

A

C

M

A

C

A

C

M

Trelegy Ellipta (DPI)3

(Fluticasone 100mcg, Umeclidinium 
25mcg, Vilanterol 25mcg)

C

MDIs contain hydrofluorocarbon (HFC) propellants that are powerful greenhouse gases and can contribute to global warming. In comparison, DPIs and SMIs do 
not use these propellants and have substantially lower carbon footprints. However, there should be a shared decision-making between prescribers and patients.

The choice of inhalers is a shared 
decision-making process based on:

• Disease and its severity/control
• Technique of inhaler use 
• Patient’s satisfaction
• Environmental impact

SDL

SDL

C
Breztri (MDI)4

(Budesonide 160mcg, 
Glycopyrronium 7.2mcg, 

Formoterol 5mcg)

SDL

SDL

SDL

SDL SDL SDL SDL

SDL SDL

SDL SDL

SDL
SDL SDL

SDL

SDL

Trimbow (MDI)6

(Beclometasone 100mcg, 
Glycopyrronium 12.5mcg, 

Formoterol 6mcg)

C

Teva Ireland. Teva Ireland: inhaler recycling. https://www.teva.ie/patients/inhalerrecycling/ (2022).

https://www.teva.ie/patients/inhalerrecycling/
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Recommendations to reduce carbon footprints:

1. Use comparative LCA data to guide selection of drugs

• Current first-line agents e.g. propofol and fentanyl are greener options.

2. Minimise pharmaceutical wastage

• Enhance communication among healthcare professionals to better inform of any 

changes to the therapeutic plan to avoid unnecessary top up of excess sedative agent

• Changes in nursing practice e.g. using smaller volume vials, diluting smaller amounts 
for short term usage

Slides  credit from SGH, presented at Spore Pharmacy Congress 2023
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Slide content with credits from NUH



MedsWise
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MedsWise
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Slide content with credits from NUH
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Email: Hong_yee_lim@ttsh.com.sg
          : Hong yee lim

mailto:Hong_yee_lim@ttsh.com.sg
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