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WHO
“Exoskeletons embody the technological promise of 
empowering humans to be all they can be,” says committee 
member William Billotte, a physical scientist at the U.S. 
National Institute of Standards and Technology.

ASTM International’s committee on 
exoskeletons and exosuits (F48) has 
published its first two standards, 
providing consensus terminology 
(F3323) as well as labeling and 
other informational requirements 
(F3358).

https://www.astm.org/COMMITTEE/F48.htm
https://www.astm.org/Standards/F3323.htm
https://compass.astm.org/EDIT/html_annot.cgi?F3358+18


WHY IS THIS IMPORTANT

HEALTH  COST  QUALITY 



EXOSKELETONS – ROI JUSTIFICATIONS

ABOUT NSC
The National Safety Council is America’s leading nonprofit safety advocate



EXOSKELETONS - PROOF IN THE PUDDING
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INTRODUCTION

“When you think of exoskeletons, does 
this come to mind?” 
– Russ Angold, Co-Founder Ekso Bionics
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INTRODUCTION
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INTRODUCTION

Global Industrial Exoskeletons Market to 
Boom, Led by Automotive Manufacturing 
Industry, Finds Frost & Sullivan



.

INTRODUCTION

“The global industrial exoskeletons 
market is expanding rapidly, driven by 
high injury costs and aging and shrinking 
skilled workforces across sectors.”
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EXOSKELETON - POWERED 



EXOSKELETONS - SHOULDER 

OTTOBOCK LEVITATE

EKSOBIONICS

COMAUSUITXSKELEX



EXOSKELETONS - SHOULDER 

Credit: 
Associate Dean Dr. Thomas Sugar
Barrett, The Honors College



EXOSKELETONS - BACK

SUITX

LAEVO

HEROWEAR



EXOSKELETONS - BACK



EXOSKELETONS - LEGS

SUITX NOONE LOCKHEED MARTIN



EXOSKELETONS - LEGS



EXOSKELETONS - HAND

BIOSERVO DAIYA



EXOSKELETONS – WHERE USED
Determining where to use exoskeletons.

- Types of jobs
- High Injuries
- Terrible jobs



POLL – WHICH INTERESTS YOU?  
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EVALUATIONS

• With and without
exoskeleton

• before - after - after

BODY-MAP. GENERAL QUESTIONS NASA-TLX.

• Wearing Comfort
• Operation

• Working Environment and 
Application Eligibility

• Stand
• Walk

• Bend down
• Etc.

• Work Execution
• Acceptance



EVALUATIONS 



EXOSKELETONS – STRATEGY - INTRO



EXOSKELETONS –
MANDATORY VS VOLUNTARY



EXOSKELETONS – MANDATORY PPE



EXOSKELETONS – VOLUNTARY
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AUDIENCE: Manufacturing & Logistics
DATE: Nov 11 - 12, 2021
LOCATION: SC Manufacturing Conference 2021
Greenville Convention Center

1 Exposition Drive, Greenville, SC 29607

FEE: $50/person + Conference EXPO Fee $25/person
SCRA de-risk EXO DEMO cost for participants

HTTPS://SCMANUFACTURINGCONFERENCE.COM/

SCRA EXOSKELETON DEMO 
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SCRA EXOSKELETON DEMO 
TASKS TO BE DEMONSTRATED 
• Task 1 Lower Back: Box handling
• Task 2 Upper Extremities: Overhead assembly mockup

As references, test apparatus and methods to demonstrate load handling and movement can be found at these links:

NIST PUBLICATION ON ‘TOWARDS STANDARD EXOSKELETON TEST METHODS FOR LOAD HANDLING’  HTTPS://WWW.NIST.GOV/PUBLICATIONS/TOWARDS-STANDARD-EXOSKELETON-TEST-METHODS-LOAD-HANDLING

ASTM F3443 - STANDARD PRACTICE FOR LOAD HANDLING WHEN USING AN EXOSKELETON.  HTTPS://WWW.ASTM.ORG/STANDARDS/F3443.HTM

ASTM F3517 - STANDARD PRACTICE FOR MOVEMENT TESTS WHEN USING AN EXOSKELETON. HTTPS://WWW.ASTM.ORG/STANDARDS/F3517.HTM

https://www.nist.gov/publications/towards-standard-exoskeleton-test-methods-load-handling
https://www.astm.org/Standards/F3443.htm
https://www.astm.org/Standards/F3517.htm
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Pre-Survey: EXO experience

EXO DEVICE A EXO DEVICE B            EXO DEVICE C         EXO DEVICE D           EXO DEVICE E 
10’ x 20’ BOOTH 10’ x 20’ BOOTH 10’ x 20’ BOOTH 10’ x 20’ BOOTH 10’ x 20’ BOOTH

Process for DEMO: ABA
• 5X without EXO
• 5X with EXO
• 5X without EXO

Post-Survey: EXO experience

SCRA EXOSKELETON DEMO 



DREAM - DIGITAL REAL  ESTATE & ASSET MANAGEMENT  |  July 2020  |  PA-1 Page 36

WHY PARTICIPATE IN THE SCRA EXO DEMO?
1. See a variety of commercial exoskeletons all in one place
2. Try multiple devices for specific tasks that simulate your workplace
3. Learn about next steps to PILOT, INTRODUCE & IMPLEMENT 

exoskeletons in your workplace.
4. SCRA financial & technical support to de-risk the EXO DEMO with 

multiple vendors
5. Guidance from ASTM, Industry Partners, Clemson University & EXO 

Vendors to design the EXO DEMO

SCRA EXOSKELETON DEMO 
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POLL – Interest in the SCRA EXO DEMO ?  

C No interest in participating in an EXO DEMO.

A

Yes, I would like more information on a future DEMO.

Yes, I would like more information to register for the Nov 11-12 DEMO.

B
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SCRA EXOSKELETON PILOT PROJECT 

1. SCRA will de-risk an industrial pilot project 
• Provide technical and financial support with matching funds from industry partners. 

2. SCRA will assist to design the EXO PILOT Project 
• Utilizing expert guidance from ASTM, Industry Partners, EXO Vendors & Clemson University

• Consider types of devices for your industrial application/s

• Determine the duration of an effective PILOT

• Provide steps to plan, introduce and implement EXOs in your workplace

• Conduct Pre – during – post EXO Surveys

• Propose ROI justification using PILOT outcomes & studies that evaluate EXO use

3. With industry interest now, intent to PILOT in Q1 2021
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POLL – INTEREST IN PILOT PROJECT ?  

A

No, I do not have interest in an Exoskeleton PILOT project.

Yes, I am interested to learn more about the SCRA/Industry Partner 
Exoskeleton PILOT Project.

B
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RESOURCES



EXOSKELETONS

Q&A



POLL – FUTURE WEBINARS ?  

C

D

In depth on strategy for implementing a sustainable exoskeleton program 
at a company? 

In depth on the results of studies of the use of exoskeletons  on users?

A

In depth on strategy for first steps of introducing exoskeletons to a new 
organization or company?

In depth on exoskeleton types and use cases?

B



EXOSKELETONS THANKS


