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What is the issue?
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Awareness

Interest

Desire

Action

Cytotoxic drug 

waste is a 

critical issue in 

pharmaceutical 

compounding

NHS England 

chemotherapy 

waste calculator

NCCS Excel-

based POC

Process 

optimisation, 

waste reduction

Over 9 months, POC calculator recorded a total of 

2,216,431 mg of drug wastage, costing S$ 2,047,949

An AI driven SMART 

calculator to perfect 

selection of drugs for 

robotic compounding  

with aim of zero 

production waste



Decrease CO2e 
with Financial 

impact

Reduce activity

Reduce carbon 
intensity

Waste prevention 
and avoidance

Staff empowerment

Lean pathways

Less drug utilisation 

Sustainable 
operational resource 

Proposed Solution

AI algorithms 

(SMART Calculator) 

to perfect the 

selection of drug 

orders for robotic 

compounding based 

on the prescribed 

dosage, to reduce   

the amount of drug 

wastage due to 

unused portions in 

single/ multi-dose 

vials.

Proposed Plan Plan impact outcomes Monitoring

Dashboard with

interactive real-

time data 

visualization –

heatmaps and 

charts of total drug 

wastage plotted by 

time-period, 

reason, and drug; 

allows drilling into 

specific areas of 

the chart for 

detailed analysis.

Defining the Solution …
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Pharmacy System 

(Maxcare)
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Defining the Solution …

Key benefits:
• Positive environmental impact –

- Hazardous drug waste reduction of 31.4 kg CO2e/year [NCCS] -> 157.0 kg CO2e/year nationally

- Pharmaceutical material waste reduction of 196.9 kg CO2e/year [NCCS] -> 492.3 kg CO2e/year 

nationally

• Significant financial savings of at least S$5.24 million/year to NCCS

• Facility in full compliance to GMP/USP Standards

• Greater staff empowerment and work satisfaction

Achieving triple bottom lines with no impact to clinical care and operation!



Plan for Business-As-Usual (BAU) to be considered throughout life-cycle of proposed solution. Stakeholder
engagement and communication, seamless transition, training and support, continuous monitoring and
iterative improvement to deliver smart solution that is aligned with organizational goals.

Activities Expected Outcomes

Develop and validate 

Evaluate compatibility and 

adoption on ground

Pilot AI-calculator (SMART) in 

2 identified drugs 

Train pharmacy staff

Set up monitoring and 

evaluation framework

Integrate AI-calculator in 

GMP lab for all drugs

Establish reliability

Adoption in BAU operation 

Reduce drug wastage 

Identification of key 

variables for ML and 

predictive performance

Dashboard & real-time 

data visualization

Transition to AI-driven 
processes

Scaling, 

refinement, 

optimiza-

tion

Initial 
Implemen-
tation and 
Validation

Year 3

Year 1

Activities Expected Outcomes

Expansion to other facilities

Refinement and optimization, 

incorporating auto-feedback 

for continuous improvement

Integration of Reinforcement 

Learning in SMART to 

balance optimality vs 

operational risk

Compatibility with systems

Standardized and 

optimized processes

Further enhanced benefits

Further reduce wastage 

and associated costs

Adaptability and scalability 

in real-time planning

Year 5

5+ and 
Beyond

Full 

Integration 

and 

Continuous 

Improvement

Activities Expected Outcomes

Enhancement of AI 

algorithms

Longitudinal evaluation for 

long-term benefits

Comprehensive training 

programs

Collaborate with stakeholders 

to set industry standards

Improve drug utilization 

and waste reduction

Data-driven insights

Competent and consistent 

deployment

Establish best practices 
and standards

Activities Expected Outcomes

Adoption beyond drug 

compounding 

Continuous innovation

Global partnerships

Predictive analytics for 

patient-specific dosing and 

inventory forecasting

Data security and privacy

Set new standards

Forefront of technology

Global collaboration

AI-enhanced medication 

safety and healthcare 

delivery

Maintain patient trust and 
regulatory compliance

Long-Term 

Vision and 

Expansion
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