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Building the Healthcare 
Circular Economy
Reuse and Reprocessing in the Clinical Setting 



Kimball Sustainable 
Healthcare
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Strategy
Assessments, Strategic Planning,  
Data and Metrics

Program Development
Implementation, Process Design, 
Standards and Policy

Communications and Engagement
Education and Outreach, Reporting, 
Content and Publications

we build sustainability solutions for 
hospitals and healthcare



Building the Circular Healthcare Economy
Applying zero waste + healthcare quality best practices to eliminate waste
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Source: Ellen MacArthur Foundation

https://www.ellenmacarthurfoundation.org/circular-economy-diagram


Benefits of circularity
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• Waste prevention is 
the first step in 
decarbonization

• Maximizing the useful 
lifecycle of products 
and inputs drives 
down carbon 
emissions

• Reuse and 
reprocessing localizes 
your supply chain

• Reduces the total 
demand for new 
products and parts

• Reduced per/use 
purchase cost 

• Reduced operational 
costs 

• Reduced 
administrative costs

• Remanufacturing 
creates ~ 30x jobs 
compared with 
landfills*

• Repair creates > 200x 
jobs compared with 
landfills*

Decarbonize 
healthcare

Create local jobsSave money Build resilience

Build healthcare value, quality, and community wellbeing

CO2

*Source: GAIA report - The job creation potential of zero waste solutions

https://www.no-burn.org/zerowastejobs/


Unpacking the hospital waste bin 
By the numbers 

5

5.9 million tons of waste per year in U.S.

30 lbs. per patient day

30% generated in O.R.s  

Majority of waste generated in clinical areas

Types of waste generated in clinical areas: 
• Single-use disposable supplies and linens
• Unused unopened supplies
• Clinical product packaging
• PPE
• Other general municipal waste 



Avoid use

Reuse

Donate

Reprocess

Recycle

Waste to energy

Landfill

Circular economy principles for healthcare
Achieving the highest, best use for materials at each stage of product lifecycle
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Success factors: 

• Make and source products that create 
value for their full lifecycle

• Maintain those products and materials 
through care and quality processes

• Establish policies and standards to 
support the successful growth of 
circular supplies and services



Avoid use

Reuse

Donate

Reprocess

Recycle

Waste to energy

Landfill

Circular economy principles for healthcare
Achieving the highest, best use for materials at each stage of a product’s lifecycle
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Success factors: 

• Make and source products that create 
value for their full lifecycle

• Maintain those products and materials 
through care and quality processes

• Establish policies and standards to 
support the successful growth of 
circular supplies and services



Reusable healthcare products

• Common reusable product categories
• Food service ware

• Launderable surgical linens

• PPE – isolation gowns

• Patient positioners

• May be cleaned or sterilized internally, 
or processed by external vendor

• Product lifecycle averages 70 – 200+ 
uses depending on products 

Use, cleaning, care and maintenance of durable supplies

8



Reprocessed medical supplies

• SUDs are collected, processed, cleaned, 
tested, and repackaged for reuse by 
healthcare providers*

• Reprocessed devices include:
• Invasive medical devices (surgical tools)

• Non-invasive medical devices

• Two opportunities to reduce cost and 
environmental impact

• Collect reprocessable devices
• Purchase reprocessed devices

Third party remanufacturing of single-use disposable devices (SUDs)
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*reference – Association of Medical Device Reprocessors definition

Non-invasive device

Invasive device

https://amdr.org/


Success Factors for Reuse and
Reprocessing
Using the healthcare quality improvement model to reduce waste



1. Build and engage the full team

• Clinicians
• Clinical Support Staff
• Environmental Services
• Infection Prevention
• Quality and Safety
• Supply Chain
• Sustainability

11

Circular healthcare  initiatives are a multi-disciplinary project



2. Make the case 

• Evaluate and compare for a circular vs. a 
conventional product

• Total number of products used

• Total product lifecycle

• Make the business case 
• Total lifecycle cost

• Make the environmental case
• Waste, CO2e, Water

• Make the clinical case
• Quality, safety, infection prevention
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Use a data driven approach

E. Vozzola et al. / American Journal of Infection Control 46 (2018) 881-6 



3. Make a quality plan
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• Right-size bin, in the 
right location

• Clear, simple, 
standard signage

• Audit & Feedback: sort 
quality, service 
operations 

• Track outcomes: cost 
and enviro. savings

• All product users, 
departmental 
support staff, 
vendors 

• Educate on the 
‘why’ as well as on 
process and quality  

• Plan and map: from 
point of generation 
to final processing

• Clarify roles and 
responsibilities, 
schedules, 
escalation pathway 

Set-up Process Education Continuity 

Using zero waste best practices



Toward 
Healthcare’s 
Circular 
Future
Better products 
Better processes 
Healthier communities
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UCLA Health System - By the numbers
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Healthcare & Environmental Impact – Our Why
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The Healthcare sector is responsible for around 8.5% of total 
U.S. greenhouse gas emissions.

Hospitals in the U.S. produce an average of 5.9 
million tons of waste each year.

Greenhouse gas emissions, waste pollutants, and environmental harms 
all contribute to adverse health impacts of patient populations and 
disproportionately impact marginalized communities. 



UC Sustainable Practices Policies & Goals
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target of 25lbs of total solid waste / adjusted patient day by 2025
strive for 20lbs of total waste / adjusted patient day by 2030

Solid waste includes municipal solid waste + all forms of regulated waste

Prioritizes waste reduction in the following order:
reduce, reuse, and then recycle

Reduce unnecessary purchasing first,
then prioritize the purchase of surplus or multiple-use products,

before looking at recyclable or compostable products.

Prioritize reprocessing by implementing new collections and
requiring reprocessing in contracts



Disposable Isolation Gowns

• Different types

• Paper or pulp for low repellency

• Spun polyester for medium repellency

• Can also be treated with a Laminate or plastic film to be 
fluid resistant

• Single use

• Cheap to manufacture

• Not durable-more susceptible to snags & rips

• Each gown creates solid waste

• No recycling or reprocessing program existed

• UCLA Health purchased 2.6 M disposable gowns annually 
prior to transition to reusable and sent 234 tons to landfill

6



Compared products 

specs, benefits and cost

AAMI standards for barrier 

protection (1-4)
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Transition to Reusable Gowns

Vendors presented 
their selection of 

isolation gowns and 
feedback on best 

practices

Sub-committee 
formed to evaluate 

products

Evaluated delivery 
method, space 

requirement, folding, 
bundling, 

washing/drying 
requirements, and 

overall cost

Established a pilot in 
areas of high-

utilization to evaluate 
process flow and 

caregiver feedback

Stakeholders 

Infection Prevention, Nursing 

Leadership, Caregivers, 

Sustainability, Environmental 

Services, Laundry Processing 

Plant, Materials Management

Trial Units: Liver 

Transplant, Peds, 
Med Surg, ICUs



Buy-In, Acceptance, and Use Reduction

Initial Feedback/Response
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Criticism
• “Disposables are easier to remove”

• “Washables are slippery”

• “Washables are too hot”

Acceptance and Support
Teamwork and Buy-In

• Sustainability

• Nursing 

• Infection prevention

• Cost savings for senior leadership



Laundering Gowns

Partnership with Local Laundry Processing 
Plant

• Gowns at End of Life

• Current linen is never thrown out, 
utilize a recycler

• Linen is often donated to different 
organizations and countries

• Evaluating other uses in partnership 
with vendors, such as upcycled bags

9

HLAC Accreditation & Hygienically 
Clean Healthcare Certification



Life Cycle Assessment

Studies on Reusable Textiles (Surgical Gowns)*

• Six studies concluded reusable gowns are 
less of an environmental burden than 
disposable gowns

• According to these studies, disposable 
gowns consume more than reusable 
gowns in all areas of sustainability 

▪ 200-300% more energy

▪ 250-330% more water

▪ 200-300% higher carbon footprint

10

* A Comparison of Reusable and Disposable Perioperative Textiles: 
Sustainability State-of-the-Art 2012; Michael Overcash, PhD



Reusable Isolation Gown Design

• Manufactured from a 99% tightly woven micro-denier 
polyester fluid resistant fabric

• 1 % Carbon fibers added to help prevent static electricity that 
builds up in polyester materials

• One size fits all and a 3X size option

• Shorter cuffs for increased protection and to allow for double 
gloves (under the cuff and over the cuff)

• Snaps (no ties) to make the gowns easy to take off quickly

• Reversible gown, no right or wrong way to put them on

• Grid on the bottom of the gown to mark number of uses

• Average Cost $7 to $10 depending on size

11



Implementation Analysis (May 2012 to May 2015)
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Iso Gowns analysis as January 2016  

Reprocessing
Gowns

Disposable
Isolation total

Linear
(Reprocessing
Gowns)

Linear
(Disposable
Isolation total)

Jan 2014, 100% 
conversion achieved 

for RRUCLA

Infection control policy 
went into effect July 1, 

2014

SMUCLA accelerated 
conversion to reusable 

Gowns 
January 2015

Jun 2015, 100% 
conversion achieved 

for SMUCLA

Usage Each



Jan-21, 249,640

Aug-20, 98040
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Disposable vs. Washable Isolation Gowns 

Reprocessing
Gowns

Disposable
Isolation total

Jan 2014, 100% 
conversion achieved 

for RRUCLA

Infection control policy 
went into effect July 1, 

2014

Jun 2015, 100% conversion 
achieved for SMUCLA

Usage Each

Disposable Vs. Washable Isolation Gowns May 2012 to July 2022



Total Program Benefits

• Issued over 14 million washable isolation gowns since May 2012

• 14 million+ single-use gowns diverted from landfill

• Conversion reduced gowns from 2.6 to 1.3 million gowns annually (50% reduction)

• 1.3 million excess gowns not purchased, 2.6 million not sent to landfilled

• Conversion reduced gown cost from $1.6 million annually to $500,000 for reusable.  

• $1.1 million initial savings from rollout of program May 2012 to May 2015 and 2014 IP update 
removal of MRSE & VRE from standard precaution protocols*

• Total Cumulative Savings of Program: Over $4 million

• Average annual savings $450,000

Resiliency

Significant Environmental Benefits and Cost Savings 

14

*IP standard precaution protocols for MRSE (Methicillin-resistant Staphylococcus Aureus) and VRE (Vancomycin Resistant Enterococci)



Overall Summary

15

Resiliency

Source - Health Care Without Harm and Practice Greenhealth



Resiliency Reframed

The COVID-19 Pandemic highlighted 
supply chain vulnerabilities, and the 
interconnection between climate, 
preparedness planning, and supply 
chain resiliency.

The reusable ISO gowns initiative 
allowed UCLA Health to avoid supply 
shortages of this critical PPE item 
during the COVID-19 pandemic.

Other reusability initiatives were 
implemented during that period, such 
as UV light sterilization of PPE. 

16

Climate & 
Environment

Supply ChainEmergency 
Preparedness

Resiliency





Live Poll #1
What practices are you seeing gain traction at facility(ies) you 
work with? (check all that apply)

o OR kit reformulation

o Single use device reprocessing

o Reusable medical products (PPE, surgical linens, etc.)

o Reusable foodservice containers 

o Other reuse/ waste prevention efforts (share in chat)



Lauren Koch, MENR

Sustainability Program Manager



OSUWMC Case Study: 
Medical Device Reprocessing

Lauren Koch, MA, MENR

Sustainability Program Manager

1.24.24

20  |





Wexner Medical Center (WMC) Strategic Plan Pillars





FY23 Sustainability Results

65%

gas emissions from 2018 

baseline

900
Green Team members,

an increase of 15%

38%
diversion of waste

4.5%
less energy use

than FY22

Telehealth avoided

emissions of 1100
cars for a year

9,200 pounds

of medical devices

reprocessed and

$1 million in savings

32.4%
carbon neutral electricity

Decrease in anesthetic



37.8%

Diversion 
Rate – FY23

(4,445.2 tons diverted 
from the landfill)

Hard Trash

Sharps

Recycling

Linen Canvas Bags

Electronic equipment - Transpere

Shred-It
Single Use Device Reprocessing

Food Waste - Digested

Food Waste - Composted

Food Waste - Donated

Wood Pallets

Cardboard

Plastic Pallets

Hospital Beds – Recycled/Resold

OSU Surplus - Resold

Reused Furniture

Blue Wrap RecyclingClinical Equipment - Handle

Animal Bedding

Ink Jet Toner

WFH / Telehealth: Paper reduction

Steris Test Packs
Metals Recycling



Sustainable Procurement Strategy

26

Link: Sustainable Procurement Guidelines

https://wexnermedical.osu.edu/-/media/files/wexnermedical/about-us/sustainability/the-ohio-state-university-sustainable-procurement-guideline.pdf?rev=be70df04fdbf4050af97346706b4eabb&hash=FEBD5CD90760D9A79A45F0038D6D0999


Not a new idea, but still has room for improvement

27

Source: Practice Greenhealth 2023 Benchmark Data Report



SUD Reprocessing Program Overview

• Driven through supply chain as a cost savings initiative

• Primary partner is Stryker Sustainable Solutions

• Vendor provides monthly business reviews and an onsite presence for 
collections



What we buy back reprocessed

Over $1 million in savings annual



Innovation

Program growth - collections



Barriers
Why have we still not optimized?

System 
updates

01
Staff turnover

02
Lack of vocal 
clinical 
support

03
Vendor 
misinformation

04
Contract 
timelines / 
handcuffs

05



Results



Thank You

Lauren.Koch@osumc.edu

Sustainability | Ohio State Wexner Medical Center (osu.edu)

mailto:Lauren.Koch@osumc.edu
https://wexnermedical.osu.edu/about-us/sustainability


Live Poll #2
What would you judge the #1 barrier to advancing reuse / 
reprocessing at facility(ies) you work with? (check only one)

o Costs (actual)

o Misperceptions (of costs, safety protocols, etc.)

o Resistance from medical staff

o Lack of service providers / vendors

o Other (share in chat)
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Next Up…

Learn more & 
Register: 



Today’s Program Online

Learn More:                   buschsystems.com/blog/webinars 

Slides & Recording: 

• Hospital waste composition study

• Mayo Clinic’s recycling program

• Vancouver Waste prevention case study

• OR nurse’s perspective

• Recording

• Presentation slides 

• Links to resources

Archived 2021 Program



Archived Webinar Recordings

-Food organics collections 

-Centralized office collections

-Strategic planning

-Reuse & waste prevention   

+ more

Learn more at: buschsystems.com/blog/webinars 



Topics: 

• Local govt. communication strategies
• Glass recycling 
• Extended Producer Responsibility

• Silver lining of China Nat. Sword
• Single use plastics 
• Food service-ware Reuse systems
• Environmental & social justice

March 5 & 6, 2024 

Learn more at: 
nrcrecycles.org/2023congress

http://nrcrecycles.org/2023congress


Thank You to Our Panelists

Erika Kimball, RN

CEO & Principal

Kimball Sustainable 
Healthcare

Lauren Koch

Sustainability Program 
Manager

The Ohio State University 
Wexner Medical Center

Sarah Brockhaus 
Kucinskas

Sustainability Programs 
Manager

UCLA Health

Victor Mitry

Assist. Director, 

Logistics & Materials 
Management

UCLA Health



Please Share Feedback to Presenters

Post-Webinar Survey:

• Prompt at end of program, or 

• Look for Email tomorrow
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