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Objective
To highlight the value of standards in collegiate education 

and capstone design, by demonstrating that a 
background on standards will:

- Augment the learning experience with standards in the 
classroom by enhancing the knowledge base of available 
design and marketing tools and practices which will 
produce strong, market-relevant skills.

- Enhance the curriculum by demonstrating the transition 
from classroom to workplace using standards to align 
with real-world applications and market issues.

Overall, a heightened focus on standards that details their 
development, their content and application, the benefits 
of their use, and the many market aspects of their 
application, will position students and curriculums more 
competitively.



Concerns
Having noted the objectives, the concerns surrounding a 

lack of standards use in the classroom include:

- Lack of knowledge regarding how standard are 
developed and how the technical content is crafted or 
revised, yet students will eventually be asked to 
select and apply them.

- Loss of time and direction both within collegiate 
studies and in the marketplace “reinventing” what 
may already be standardized.

- Poor understanding of standards issues regarding 
engineering design, product development, marketing, 
and acceptance. 

- Continued lag in a strategic approach to standards 
use by US-based industries.



Session Outline
Augment the learning experience with standards 

in the classroom
As a basis for design and evaluation
Ease of incorporating into the laboratory exercises

Enhance the curriculum by demonstrating the 
transition from classroom to workplace

As a foundation for understanding market issues, 
design approvals, and promotion

Basic, Strategic Standards Issues
NTTAA
US National Standards Strategy

ASTM International efforts for Standards 
Education

Student Membership, committee-sponsored events, 
press releases



Standards in the Classroom for 
Design and Evaluation



Standards in the Classroom for 
Laboratory Exercises



Standards in the Classroom for 
Laboratory Exercises



From Classroom to Workplace 
Market Issues & Design Approvals

GUIDANCE FOR THE PREPARATION OF PREMARKET NOTIFICATIONS (510(k)s) 
FOR CEMENTED, SEMI-CONSTRAINED TOTAL KNEE PROSTHESES

H. Materials 
Provide the voluntary standards to which the materials used in each component of the device 
conform. Most of the materials used in legally marketed or predicate knee prostheses conform 
to an American Society for Testing and Materials (ASTM) … standard for implant usage. If 
not, then data must be provided demonstrating the material's biocompatability. In addition, 
information about the processes and effects of any additional manufacturing techniques…must 
be provided. 

Range of Motion and Constraint Data on the expected range of motion for the device should 
include all modes of rotation …

ASTM Standard F-1223 provides a standard test method for evaluating  
constraint… it may be used for comparison purposes to commercially available 
total knee prostheses.  Alternatively, constraint may be measured using a worst 
case analysis of the anterior, posterior, medial, lateral and rotational tibiofemoral 
shearing forces…



From Classroom to Workplace 
Marketing & Promotion

Solutions to International, National, Industry 
Standards and FDA 21 CFR Part 11 

We can ensure your testing fully complies with 
ASTM, ISO, DIN, BS, EN or other international 
standards. We are also familiar with testing to 
industry standards such as FINAT and to 
working with your own specialist company 
standards.



Strategic Educational Point 
NTTAA /  P.L. 104 – 113

…Federal agencies and departments 
shall use technical standards that are 
developed or adopted by voluntary 
consensus standards bodies, using such 
technical standards as a means to carry 
out policy objectives or activities 
determined by the agencies and 
departments.

…Federal agencies and departments 
shall consult [and “participate”] with 
voluntary, private sector, consensus 
standards bodies…



Strategic Educational Point
US National Standards Strategy

Education needed regarding regional trade 
disadvantages
– The European Union is aggressively and successfully 

promoting its technology and practices to other nations 
around the world through its own standards processes and 
through its national representation in the international 
standards activities of the International Organization for 
Standardization (ISO), the International Electrotechnical 
Commission (IEC) and the International Telecommunication 
Union (ITU).

– The exclusion of technology supporting U.S. needs from 
international standards can be a significant detriment to 
U.S. competitiveness. The U.S. will lose market share as 
competitors work hard to shape standards to support their 
own technologies and methods. Equally important, 
standards are the basis for protection of health, safety and 
the environment. When our standards in these areas are 
not accepted elsewhere, we all lose.

Addition of educational component for ongoing review of 
US NSS



ASTM International on 
Standards Education

Education program
– By committee (student paper competitions, etc.)
– Society Wide: Student Membership

SN article
– PR efforts regarding standards 

in education
– Awareness to members, users, 

and general public

Student membership
–Provide easy and inexpensive 
access to standardization to students

–Opportunities and incentives
–Grow the next generation
–Difficulties with program development



Conclusions

The business environment is necessitating the 
development of a workforce the is prepared to 
understand and apply standards
Students need a greater exposure to 
standardization to position themselves 
competitively and provide added value to the 
workplace
Curriculums need to stay market relevant, 
and standards education is a perfect medium 
to marry technical design to real market 
issues
Ample opportunities exist for the 
incorporation of standards into curriculums



Thoughts on Conclusions

Stronger effort needed to incorporate 
standards into curriculums
– Capstone projects provide an optimal insertion 

point
– To prepare students for the technical and 

market issues surrounding standards in a 
dynamic, global marketplace

– To position US-based collegiate curriculums 
more competitively

– Not necessarily limited to engineering or 
science based curriculums

– Continued cooperation among SDO’s to provide 
extracurricular activities

Coordinated effort to develop modules 
pre-packaged for educational use



Thank you

Questions?

ASTM International
Standards Worldwide
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