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Identify healthcare sector challenges at the climate-health
interface and prioritize problem statements for
innovation funding
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MEETING OVERVIEW

C-CAMP convened this roundtable to systematically identify and prioritize
innovation challenges at the intersection of climate change and healthcare
delivery. Participants drawn from hospitals, NGOs, and research institutions
engaged in structured deliberations across six thematic verticals. The
outcomes will feed directly into a grant challenge targeting bio-based,

climate-smart solutions for the Indian healthcare sector.
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The following stakeholders participated in the roundtable:

Name Name

Dr. Alexander Thomas

Dr. Caroline (online)

1MONTH

Consolidation Timeline

Dr. Raj Shankar Ghosh

Dr. Karan Thakur (online)

Mr. Chandan Khanna

Mr. Harsha Rama

Ms. Gina Sharma

Ms. Sonya Fernandes

Dr. Lata Ghanshamnani

Ms. Afreen Fatima

Dr. Shobha Prakash

Mr. Shadrach Thangaraij

Mr. Satish Chandra

Dr. Sunay Mahesh

Dr. Ravi Kumar

Dr. Nagendra Swamy

Dr. Gifty Immanuel

Dr. A. Jagadish

Dr. Arvind Ramanathan

Ms. Nandhana

Ms. Apeksha

Mr. Mathew George Chandy

Mr. Sunil Kumar

Dr. Taslimarif Saiyed (C-CAMP)

Dr. Narasimha Swamy

Dr. Vishal

Mr. Antony George

Ms. Nikita Kathuria
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KEY DECISIONS

« C-CAMP will conduct individual deep-dive calls with stakeholders across
six verticals — plastics, procurement, waste, energy, water, and infections —
to develop specific, fundable problem statements.

« Timeline of one month to finalize 10-15 problem statements; stakeholders
will review and assess incoming innovation proposals.

» Aseparate near-term deployment track (2-3 months) will focus on
facilitating adoption of existing solutions already developed.

« Participating stakeholders will serve as domain reviewers to evaluate
whether proposed innovations adequately address identified problems.

PRIORITY PROBLEM AREAS

Deliberations surfaced five priority thematic areas requiring urgent bio-based
innovation:

Plastics Management

PVC as primary target: Blood bags, tubing, and medical devices rely
on PVC requiring ethylene oxide sterilization — alternatives urgently
needed.

Monomer - based alternatives: Current additive - heavy polymer
designs prevent circularity; simpler designs would enable
closed-loop recycling.

Glove waste: Single-use nitrile gloves constitute massive volumes
with no current recycling pathway; secondary handling before
incineration is required.

Textile waste: 2—-3 tons generated per 150-bed hospital every 2-3
years with no formal recycling infrastructure in place.

Resin code #7 plastics: Flexible plastics, blister packs, and rubber
caps have no viable recycling options despite high volumes
generated.

Waste Segregation & Treatment

Source segregation failure: Poor color-coding compliance leads to
mixed waste contamination; product-level color dots proposed as a
systemic fix.

Smart bins: Sensor-equipped bins that reject incorrect waste
deposits could significantly improve segregation compliance.
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 Liquid waste treatment: Portable ETP systems or pre-treatment kits
needed for small hospitals (<50 beds) unable to install full treatment
plants.

« Cytotoxic waste: Nuclear medicine and chemotherapy waste
requires toxicity reduction technology before effluent release.

Energy Efficiency

« Cooling systems: 40—-70% of hospital electricity is consumed by
HVAC; loT-based temperature monitoring demonstrated 20%
consumption reduction.

 Medical equipment ambient requirements: CT/MRI machines require
16—-18°C per manufacturer AMC contracts, driving excessive cooling
even when idle.

« Sample storage: Minus 80°C freezer requirements for biosamples
may be unnecessarily strict; studies at minus 70°C could
dramatically reduce energy.

« Captive renewable energy: Solar pooling arrangements are now
feasible for facilities as small as 100 kW; one hospital has achieved
90% renewable energy.

Water Conservation

« Consumption baseline: 11-15 kL per bed per day on average; the
majority is used in washing, dialysis, and sanitation.

+ Hand-washing waste: 80% of water is wasted at surgical scrub sinks;
foot pedals fail due to poor quality in the Indian market.

« Toilet systems: Waterless urinals have failed due to bio-agent
issues; vacuum-based aircraft-style systems could reduce 8-15L
per flush to minimal volumes.

«  STP quality: Current biofilm/MBR systems produce poor-quality
recycled water; electrode-based systems deliver potable quality
but remain cost-prohibitive.
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Antimicrobial Resistance in ICUs

« ICU infection burden: 80—-90% of ICU deaths in India are attributed to
multidrug-resistant infections (Acinetobacter, VRE, ESBL organisms).

« Proposed air disinfection: Mobile device combining HEPA filter,
plasma shield, and ionizer; studies show ionizers reduce
Acinetobacter by 90%.

« Ventilator contamination: Rented ventilators carry resistant
organisms between facilities; portable disinfection devices are
urgently needed.

« Duct cleaning: No robotic solutions are available in India for AC duct
cleaning; Legionella colonization in water coolers remains
undetected.

TECHNOLOGY SOLUTIONS & INNOVATIONS DISCUSSED

Several existing and emerging technologies were identified as having high
potential for deployment in the healthcare sector:

« Plasmal/ionizer devices adapted from BSL-4 labs (HEPA + virus burnout
units) for ICU pathogen control

» Vaporized hydrogen peroxide — residue-free sterilization method from
BSL-4 labs applicable to ICU disinfection

- Bispectral (EEG) monitoring strips enabling anesthetists to avoid nitrous
oxide use; cost reduction needed for widespread adoption

« Open Water (C-CAMP incubatee) — electric field-based water purification
with potential application to hospital effluent treatment

» Reverse Glass model — sanitizes bottles for reuse at 30% cost savings;
applicable to medical glass vials and ampoules

« Bioenzymatic plastic-degrading enzymes developed by a C-CAMP
incubatee — potential targeting of medical waste streams under validation

« Mission Hospital INSPIRE project — 50% solar-powered 150-bed facility with
full sewage treatment and biodiversity garden

« Narayana Health loT model — centralized temperature monitoring +
load-based chillers reduced HVAC energy by 20%

PENDING CONFIRMATIONS & OPEN QUESTIONS

« Bioplastic validation: Whether C-CAMP-supported bioplastic companies
can meet medical-grade specifications and compete on price (currently
20-30% premium)



« Enzyme degradation: Whether plastic-degrading enzymes can be targeted
specifically at medical waste streams

« Propofol waste: Affordable guarded infusion pumps needed to prevent
toxic propofol disposal into sewage

« Anesthetic gas scavenging: Feasibility of microbial N,O-to-N, conversion
as an alternative to expensive mechanical scavengers

« Mercury-based devices: Some hospitals still reported using mercury in
esophageal dilators, feeding tubes, IOP devices, and older X-ray machines
— further investigation required

NEXT STEPS

Responsible Party Action Item

Dr. Vishal [ C-CAMP Team

Conduct 6-7 individual stakeholder
deep-dive calls within one month to refine
problem statements across all six verticals.

Ms. Gina [ Ms. Nikita (PHFI)

Coordinate Zoom calls between C-CAMP
and specific stakeholders — Satish Chandra
(procurement) and Chandan Khanna
(plastics).

C-CAMP

Review existing grant applications for
matches to identified problems; invite
stakeholders to assess shortlisted solutions.

All Stakeholders

Provide additional inputs via email to
designated vertical leads before
consolidation calls.

C-CAMP Connect Mission Hospital (Kevin) with
bioenzymatic cleaner startups and STP
technology companies.

C-CAMP Facilitate hospital-industry connections for

waste recycling partnerships (glass reuse,
textile downcycling, plastic PCR models).

C-CAMP CAPABILITIES & INSTITUTIONAL CONTEXT

C-CAMP presented its track record and infrastructure as a key enabler of the

innovation pipeline:
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650+ $215M $2.3B 40

Innovations Capital Raised Portfolio Valuation Countries Reached
Supported

« 200 products in market; 30 at US FDA [ ICMR clearance stage; deployed
across 20 Indian states

« 70+ AMR innovations, including a US FDA-approved ventilator-associated
pneumonia prevention device with 95% efficacy

« Centre of Excellence for Bio-Climate launched in December 2023 with
AstraZeneca support, covering three themes: climate-environment,
climate-health, and climate-agriculture

« Bangalore Life Science Cluster: C-CAMP, NCBS, In-STEM, and TIGS share a
2,000-person campus with cutting-edge infrastructure accessible to
external researchers

« State partnerships with Karnataka, Tamil Nadu, Assam, Meghalaya,
Maharashtra, and Uttar Pradesh for innovation deployment

« HELP (Health Environment Leadership Platform) Karnataka chapter
coordinating stakeholder engagement; 80% of Indian healthcare is
delivered by small hospitals.

NEXT STEPS & FORWARD AGENDA

Milestone Description

~2 Weeks Virtual follow-up call to review deep-dive
outcomes and preliminary problem
statements

1Month Finalize 10-15 problem statements across six

verticals for the grant challenge

2-3 Months Dedicated deployment track call to facilitate
near-term adoption of existing solutions

Ongoing Stakeholder review of incoming innovations
submitted in response to the grant
challenge
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