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Learn What Works: Successful collection and 
distribution processes for decontaminated 

respirators
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Agenda

• Welcome and Introduction: Joe Berger

• Overview of Battelle CCDSTM: Joe Berger

• CCDS site process: Kevin Sayers 

• Mass General Brigham: Phil Licari and Danielle Le Hals

• UPMC: Bart Wyss

• Q&A 
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Guest Speakers

Guest Speakers:
• Phil Licari, VP of Operations & Innovation, Partners HealthCare

• Danielle Le Hals, Executive Director, Radiation Oncology, Mass General Brigham

• Bart Wyss, Sr. Director Distribution, Transportation & Logistics , UPMC

• Kevin Sayers, Sr. Regulatory Specialist, Battelle

Moderator: Joe Berger, VP Sales and Marketing, Battelle 

© 2020 Battelle Memorial Institute



4 © 2020 Battelle Memorial Institute

AHA WEBINAR

Learn what Works:
Battelle CCDS Critical Care 
Decontamination SystemTM

Joe Berger and Kevin Sayers



About Battelle
• Nonprofit, charitable trust 

formed in 1925
• Our mission: To translate 

scientific discovery and 
technology advances into 
societal benefits

• World’s largest, independent, 
not-for-profit 
research and development 
organization
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Battelle CCDS™

6

• Designed to help address the PPE shortage in the U.S.

• Based on proven science:
• 2015-16 FDA study - vapor phase hydrogen 

peroxide (VPHP) proved to effectively 
decontaminate N95 respirator masks 

• 2020 pandemic - proved VPHP efficacy against 
SARS-CoV-2 in our Bio Safety Level 3 (BSL 3) 
laboratories 

• Droplet/aerosol spray and recovery study

• SARS-CoV-2 rendered non-infectious

• Validated up to 20 decontamination cycles      
without degrading filter performance or fit 
(NIOSH, 3M, Duke and more) 

© 2020 Battelle Memorial Institute

https://www.fda.gov/emergency-preparedness-and-response/mcm-regulatory-science/investigating-decontamination-and-reuse-respirators-public-health-emergencies
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Decontamination Process: Receipt  
• Boxes of used N95s arrive to a Battelle CCDS site 

via FedEx or Private Courier

• CCDS Technicians review chain of custody 
information to ensure it matches what was received

• Each box of N95s are logged into tracking software 
and assigned a unique barcode number 

© 2020 Battelle Memorial Institute
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Decontamination Process: Inspection
N95s are loaded into chamber and inspected.

© 2020 Battelle Memorial Institute
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Non-Compatible Masks are Disposed

Makeup is #1 reason

© 2020 Battelle Memorial Institute
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Decontamination Process: Loading  

N95s passing inspection are 
arranged for decontamination.

© 2020 Battelle Memorial Institute
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Decontamination Process: VHP Decon

• Decon chamber is sealed and the vapor 
phase hydrogen peroxide (VHP) is 
introduced

• Humidity increases and VHP starts to 
condensate on the masks

• After the appropriate length of time the VHP 
is evacuated from the chamber and masks 
are allowed to aerate

© 2020 Battelle Memorial Institute
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Decontamination Process: Unloading
• Once the VHP has cleared the chamber.  Masks are 

tested to ensure residual VHP is <1 ppm (OSHA limit)

• Chemical indicators placed throughout the chamber 
verify the run achieved a >6 log reduction

• Staff in PPE, to protect the N95s, conduct another 
inspection and then box the masks for shipping back 
to health care providers

© 2020 Battelle Memorial Institute
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Decontamination Cycle: Shipping
• Masks are ready for pickup by courier or can be sent 

out via FedEx (Priority Overnight)

• Battelle covers the cost of shipping both ways

• Inside the box a shipping manifest is included and 
identifies the following information:
• Box Code
• VHP Process Code
• Chemical Indicator Results
• VHP Low Level of Detection Results
• Quantity of N95s Shipped
• Quantity of N95s Discarded
• Reason for discarded masks

© 2020 Battelle Memorial Institute
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AHA WEBINAR

Learn what Works:
Mass General Brigham 
Experience

Danielle Le Hals and Phil Licari



Mass General Brigham & Adoption of Battelle’s CCDS 
– March 30, 2020 
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• MGB research scientists led controlled evaluations of 
more than six decontamination technologies for N95 
FFRs evaluated through March, 2020.  Verification 
and selection of VHP as preferred method preceded 
introduction to Battelle CCDS.   

• MGB’s research scientists have since independently 
verified the effectiveness of the VHP process for: viral 
& bacterial “kill levels”, mask fit, filtration efficiency, 
and H2O2 residuals. 

• Battelle System authorized under FDA’s EUA process; 
specific conditions of EUA necessitate process 
requirements for Battelle and its source hospitals. N95 Masks in VPHP Cycle
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Consideration of End-to-End Process|  Aim to Supplement new N95 Mask Inventory 

- Hospital manages others’ Process & 
cadence

- Battelle manages Process & 
cadence 

Base graphic provided by Battelle Memorial Institute 

Manage your 
facilities’ adoption, 

process & 
cadence  



MGH N95 Re-Use Program - Logistics Process Flow | Mass General Index User 
Version)
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Collect labelled 
used N95 

respirators in 
high-use units 

Package used 
N95s and call 

courier for 
transport to 

Battelle

Battelle 
decontaminates 

in Somerville 
(takes 1 day)

Courier delivers 
reprocessed 
N95s, which 

CSPS 
packages and 

labels 
individually

Staff pick up 
reprocessed 
N95 (or new 

N95) at 
centralized unit 

station 

Collection at User Level

• In each area, trash 
bag in plastic 
container/frame set 
out; bag labelled with 
unit name on sticker

• Staff instructed to 
mark new N95 with 
both LastName, 
FirstName and unit 
code on outside with 
Sharpie (option to write 
name on inside)

• Once ready to discard 
per Extended Use 
Policy, deposit in 
collection bin (usually 
in soiled utility room)

Packaging/Transport of 
Used Masks

• ESD removes 
collection bag and 
places in second bag; 
outside bag wiped 
with disinfectant

• ESD places each 
unit's bag in biohazard 
box (required by 
Battelle)

• Courier picks up 
boxes on will-call 
basis and transports 
to Somerville

Decontamination 
process*

• Handled by Battelle –
low vapor hydrogen 
peroxide

• Battelle staff mark on 
each N95 # of 
reprocessing cycle

• Process takes a day, 
so reprocessed 
respirators returned to 
Mass General ~2 
days after pickup

Transport/Packaging of 
Clean Masks

• Reprocessed 
respirators packaged 
together by Battelle, 
by unit code

• Courier coordinates 
with MGH MM for 
delivery; clean masks 
delivered to CSPS

• CSPS staff 
organizes/packages 
each respirator 
individually and labels 
with name and unit; 
groups by unit for 
delivery

Redistribution

• Reprocessed 
respirators returned to 
original unit and 
centrally managed for 
redistribution at unit 
station

• Staff pick up 
reprocessed 
respirator first, then 
new respirator only if 
not available (likely 
from clean utility 
room)



Mass General N95 Respirator Collection and Distribution Signage



Photos of N95 Reuse Process

• Collection and Packaging to Battelle



• Sorting, Data Collection, and Redistribution
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Key Observations – Implementation 
• Hospital preparation is complex and must be developed properly with key 

stakeholders; this is an FDA authorized process; instructions must be followed
• Clinician/user acceptance and engagement are vital:

oTake time to develop communications plan
oEngage champions; make the VHP effectiveness research visible 
oRespond and adapt to feedback in real-time

• Multiple factors in the process will drive overall N95 inventory (New +Decon’d):
oDependable offset of new mask consumption 
oTime intervals and variability between pick-ups 
oTransportation (both ways!) becomes another key element to success 

• Post-implementation surveillance (involving users) is another key to continued 
participation 
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AHA WEBINAR

Learn what Works:
University Pittsburgh Medical Center 
(UPMC) Experience 
Bart Wyss



UPMC Implementation of Battelle’s CCDS
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UPMC’s innovative approach in pandemic preparedness

• Program that would allow us to grow our mask supply 
during a time of limited availability

• This only works with full participation from executive 
leadership down to the front-line health care provider



Planning & Implementation

• Preparation developed properly with key stakeholders; FDA authorized 
process; instructions Have to be followed.

• Clinical & Materials Management engagement:
o Lead communications & plan
o Respond and feedback
o Logistics

• Follow-up & Reporting  24





Facility Checklist
UPMC N95 Reprocessing 

We will start reprocessing N95s. 

FOR REPROCESSING TO BE EFFECTIVE – NO MAKEUP CAN BE WORN 

Units included in reprocessing are: 
• PUH OR, MUH OR, IR, Cath Lab, EP, Echo, GI lab, 6G, 9G, 7G, CTICU, 10F, 9F, 8N, 

Rapid Response Team, Same Day Surgery Montefiore and Respiratory. 
• Each unit will be responsible for taking their used N95s to the Central Supply 

Decontamination area on Monday’s and Thursday’s by 9:00 AM. 

Collection starts today, for the first shipment out on Thursday. 

• Pick up days will be Monday’s and Thursday’s. 
• Return days are Wednesday’s and Friday’s. 

Staff wearing N95s need to write on their mask: 
• Hospital 3 Digit Code B X X 
• Name (Outside) 
• Two Digit Unit _ _ 

1. A log will need to be completed with the 
nurse’s name and the number of masks 
entered. Attachment A 
2. A Ziplock bag will be used for collecting 
the used masks. 
3. Place used mask in Ziplock bag. 
4. When preparing for pick up, wipe outside 
of bag with PDI or Clorox wipe and then place 
in second master bag wipe outside of 2nd bag 
with PDI or Clorox wipe (masks will then be 
double bagged). 
5. Once bags are delivered to Central 
Supply, the Central Supply Logs will need to 
be completed. Attachment B 

 

NOTE: Each unit will need to have a 
designated area in their Dirty Utility Room. 

EXAMPLE 

Unit Code Comments
PUH OR PR
MUH OR MR
IR IR
Cath Lab CL
EP EP
Echo EC
GI lab GI
6G 6G
9G 9G
7G 7G
CTICU CT
10F M0 MICU - 10
9F M9 MICU - 9
8N 8N
RRT RR
SDSM SD
Respiratory RT

Lower Volume - phase 2 if needed
Imaging IM
Bronch Suite BR
EVS EV
Dental Clinic DC

Microsoft TEAMS site
Communication Point

File & Information availability

Follow-up

News & Changes

Tracking

26



Reporting
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4/15 -
4/21

4/22 -
4/28

4/29 -
5/5

5/6-
5/12

5/13 -
5/19

5/20 -
5/26

5/27 -
6/2

6/3 -
6/9

6/10 -
6/16

6/17 -
6/21

Masks Sent 125 747 1633 1615 2788 2172 3606 4155 4033 1657
Masks Processed 115 674 1474 1365 2385 1919 3129 3523 3595 1442
Masks Discarded 10 73 159 250 403 253 477 632 438 215
Discard Rate 8.00% 9.77% 9.74% 15.48% 14.45% 11.65% 13.23% 15.21% 10.86% 12.98%
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Q&A
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Thank you!

More helpful information about CCDS can be 
found at: www.battelle.org/N95
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Appendix
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Independent Validation   
• NIOSH: completed testing of CCDS process and validated efficacy through 20 

cycles of decontamination

• 3M: validated the VPHP process through 20 cycles

• CDC: posted test results for the CCDS VPHP process that confirmed 
performance and fit

• NIH: study found the VPHP process is the most effective for decontamination

• Massachusetts General Hospital: research confirmed the safety of VPHP 
process

• Duke: validated the VPHP process and post‐decontamination performance

© 2020 Battelle Memorial Institute

https://www.cdc.gov/niosh/npptl/respirators/testing/DeconResults.html
https://multimedia.3m.com/mws/media/1824869O/decontamination-methods-for-3m-filtering-facepiece-respirators-technical-bulletin.pdf
https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/decontamination-reuse-respirators.html/
https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/decontamination-reuse-respirators.html/
https://www.nih.gov/news-events/news-releases/nih-study-validates-decontamination-methods-re-use-n95-respirators
https://www.massgeneral.org/news/coronavirus/team-details-n95-mask-decontamination-process
https://www.safety.duke.edu/sites/default/files/N-95_VHP-Decon-Re-Use.pdf
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