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BioEngineering and BioMedicine 
Much has been written about the need for greater diversity in 

the biomedical and bioengineering workforce. The need for 

more participation of underrepresented racial and ethnic groups 

within our population is more evident now than ever. To meet 

this challenge innovative outreach methods and enhancement 

of early training models along with transparent outcome evalua-

tion of practices are necessary. 

Despite this, there is promise individuals currently engaged in 

the field being few in number are at the leading edge of discov-

ery, experimentation, and application of new science and engi-

neering practice. 
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For our global readership, SN Chronicle delivers information 

contributed by readers on science and engineering education 

and technology advancements.   



The Georgia Technology Student Association is dedicated exclusively to students enrolled in engineer-

ing & technology education pathway programs. This Georgia affiliate provides middle and high school stu-

dents with some of the leading Engineering and STEM programs in the nation . 

These seven students are the new 2019-20 Georgia Technology Student Association student leaders se-

lected during the leadership conference.    https://www.gatsa.org/  
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A rationale of the SN Chronicle leadership team for identifying this area of science/engineering to highlight 

with a call for articles was the scarcity of professional persons of color and women in the field. 

Our expectations for responses were reasonable due to the growing recognition for more diversity in the 

field. Our effort to identify persons who might describe their work that would lead to advances and to share 

their career journey did not result in more than a few singular interest responses.  

Our outreach included more than two dozen major research universi-

ties, HBCUs, and several technical groups both minority and majority. 

Corporate technical staff generally is not identifiable by race or visible 

and thus could not easily be invited to participate.  

There are reasons for the lack of diversity in the engineering and sci-

ence workforce not least of them, bias in recruitment and hiring, work-

place culture, and low college enrollment of women and native- born 

minorities compared to the majority population. The differences are 

stark. 

We recognize having leaders and technical teams from diverse backgrounds is associated with improved 

innovation, increased revenue, implementation of leadership-driven commitment to diversity, and providing 

visible role models for those who will follow. Diverse teams do better work and build better products and 

services. There is a looming if not present threat to our social, economic, and national security as the lack 

of tech diversity continues.  

If our leading research institutions and our highest revenue-grossing technology companies in the United 

States continue to have employee populations which do not reflect equitable science/engineering work-

force diversity, we may become a nation at risk. 



Mentoring for Diversity 

There is a compelling need for programs that develop self-efficacy  among Underrepresented Minority 

(URM) students in STEM related fields. In response to this need, faculty at North Carolina State Universi-

ty developed a mentored-leadership initiative program to empower URM students at the high school and 

undergraduate levels in their successful pursuit of engineering careers. This objective is accomplished by 

actively partnering students with senior URM mentors (i.e. post-doctoral associates and faculty members) 

in research and professional development. Students that completed the program are more likely have a 

firm understanding of the translational aspects of their research, enabling them to make informed career 

choices to maximize their expertise and biomedical interests. LSAMP funded by NSF uses a similar   

model.              

For information, contact Dr. Tuere Bowles or Mrs. Olga Davis at NCSU. 

Getting Published in Technical Journals – A Challenge 

Many studies have shown us that both minority and women scientists face disadvantages in reaching the 

highest levels of their careers. One of the things known and noted when reviewing published technical pa-

pers is that women and minorities often have fewer publications than their white male co-authors. It is not 

just the publish or perish syndrome in academe at work, but the scarcity of scientists of color involved in 

bioscience/engineering leadership roles in corporation research facilities that contributes to this condition.  

When we looked at samplings of journals where scientists publish results of their investigations the last 

author listed on an article is often the principal investigator, who garners the highest level of prestige. Be-

ing last author is the height of a research career in a field like bioscience because it implies independence, 

competence, leadership, and stature.  

We anticipate computer software might be useful to categorize names by race, ethnicity and gender and 

also identify individual authors so it might be known how many minorities and women were listed as last 

author on papers relative to white men and there would be less dependence on anecdotal observation. 

The increasing demand for Biomedical Engineers is part of society’s continuing shift towards everyday uti-

lization of engineering, machinery, and technology in all aspects of life. The combination of engineering 

principles with biological knowledge to address medical needs has contributed to the development of revo-

lutionary and life-saving concepts such as: 

Artificial organs 

Surgical robots 

Advanced prosthetics 

New pharmaceutical drugs 

Kidney dialysis 

Ethical Concerns 

The potential for biotechnology and bioengineering is immense because it touches the entire spectrum of 

our lives. Introducing minority students early will lead to improved future outcomes. Apart from blessings 

and benefits, ethical concerns such as informed consent, confidentiality, subjects for research, equal ac-

cess to the benefits of research, mortality, and liability are some of the ethical challenges that must be rec-

ognized and managed. There is no empirical evidence that the dearth of diversity in bioengineering may 

raise issues of ethics in the future, but improving diversity will certainly lead to minimizing cultural and eth-

nic missteps. 
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Pedicle screw reuse - Clean and sterile implants should be available to patients. 

SN Chronicle is including this summary of a report submitted to us to increase public awareness on a bio-

engineering procedure.  

Contaminated pedicle screws cost hundreds of thousands of US dollars a year, and through an increase 

in surgical site infections result in additional and avoidable patient morbidity. Anand Agarwal (University 

of Toledo, Toledo, USA) and colleagues are calling for a change in the standard of care revolving around 

implant handling and delivery, cutting costs and improving patient safety. 

Less widely recognized is the fact that contamination of pedicle screws still 

occurs in the sterile field, with intraoperative bacterial contamination needing 

an urgent solution. Reprocessed pedicle screws still harbour contaminants.  

Reprocessed pedicle screws have been shown to still have residual microbial 

and non-microbial contaminants on them. In a study conducted by Aakash 

Agarwal (Department of Bioengineering and Orthopedic Surgery, Engineering 

Center for Orthopedic Research Excellence, University of Toledo, Toledo, 

USA) and colleagues, published in the Global Spine Journal, traces of sac-

charides (including biofilm, endotoxins and fatty tissue), soap residue, and 

salt residue were identified on six pedicle screws randomly selected from four 

different trays of cleaned, wrapped and purportedly sterilized implants. In 

fact, there is evidence that the amount of carbohydrate residue increases fol-

lowing reprocessing. The investigators also found corrosion stains present on the outer surface of the im-

plants. 

Speaking to Spinal News International, Aakash Agarwal first author on four studies published investigat-

ing the impact of contamination of reprocessed pedicle screws, explains, “In the first phase, i.e. preopera-

tive contamination, the pedicles screws undergo repeated bulk-cleaning with dirty instruments from the 

operating room, leading to residue build up at the interfaces and possibly on the surfaces too. This, due 

to its concealed nature, remains unnoticed by the Sterile Processing Department or other hospital staff.” 

However, Aakash Agarwal goes on to note, “These can be avoided by using single-use pre-sterilized 

screws, which are becoming popular these days, with many countries issuing a ban towards repeated 

implant reprocessing.” 

While many experts believe the severity of bacterial contamination is underreported, and the ramifica-

tions—both in terms of cost and patient safety—are extensive, the elimination of bacterial infection at the 

surgical site is a standard of care all patients deserve.  

The opinion and description is solely that of Aakash Agarwal and not SN Chronicle. He may be contacted at  

anand.agarwal@utoledo.edu   

Society for Biological Engineering (SBE) 

SBE is a global technological community that promotes the integration of engineering with biology and 

realize its benefits through bioprocessing, biomedical, and biomolecular applications.  

SBE provides opportunities for interaction of engineers and scientists, develops products and services 

bring value to the broad biological engineering community, and infuses awareness of biological engineer-

ing among all functions and activities of AIChE.   Www.aiche.org/sbe 
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Design Thinking, 3-D Modeling and Biomechanics 

Teachers continue to ask the question, “How do we prepare and engage students for their future?”  The 

answers vary from deepening STEM content knowledge to exposing students to more complex ideas in 

STEM education.  While outside of the classroom, the world is changing rapidly and beset with challeng-

es that face our youth and families presently and for the foreseeable future.  So, the question of prepara-

tion and engagement is morphing.  Now, teachers are considering how to equip students to invent and 

innovate the future to solve the Grand Challenges our world faces today to better their lives and their 

community. 

Integrative STEM classroom experiences provide space for students to gain content knowledge and de-

velop application practices.  Efforts are being made to prepare students for 21st century workplace skills 

as well as developing critical thinking skills needed to attack the grand challenges.  The design of Integra-

tive STEM prepares students due to the social nature of learning.  STEM focuses on the interactions of 

students, teachers and the community.  Being situated in a relevant challenge that besets them provides 

them with agency and voice as a stakeholder in their community. Using technology affords opportunities 

to explore some interesting challenges.  Bugs have always been a subject fascination for middle school 

students to study.  With the aid of LEGO® MINDSTORMS robotics, students may have the opportunity 

dive into aspects of biomechanics, design thinking and STEM concepts to solve an authentic problem.  

The use of educational robotics is an effective tool that engages students in learning activities to integrate 

science and mathematics to solve problems using engineering.  Robotics motivates creative problem 

solving and innovation which sharpen student inquiry and investigation. 

The Robotics and Engineering Design Curriculum- Biomechanics Unit (REDC) provides 8th grade middle 

school students with engineering design experiences to develop systems thinking abilities while integrat-

ing mathematics and science concepts that support the decisions made in the design process. The curric-

ulum was developed by Georgia Tech’s Center for Education Integrating Science, Mathematics, and 

Computing (CEISMC) and funded by Race to the Top (RT3) and the Georgia Department of Education.  

The curriculum has the students respond to an RFP to redesign a foot device that would increase the effi-

ciency of movement for a robotic insect.  After identifying criteria and constraints, students study the loco-

motion of roaches and gain deeper understanding of bug locomotion and other aspects of movement, 

such as friction.  After moving through the Design Thinking Process, students use computer aided design 

to manufacture 3-D printed prototypes to test and iterate.  After an appropriate amount of testing, stu-

dents decide on a design and “pitch” as a response to the RFP. 

The learning experience has a foundation in engineering design, mathematics and science.  Students 

gained training and knowledge to use Design Thinking as a problem solving tool that can be transferred.  

Using robotics and 3-D printing provided context and application using real time industry relevant technol-

ogy.  Designing experiments and collecting data, similar to engineers and scientist, help shape their iden-

tity and disengage the narrative of “Why am I doing this?” and building perseverance to tackle big chal-

lenges.  Giving the students the ability and right to invent their own future.  With such skills developed, 

student could design, prototype and test new prosthetics for patients who have lost limbs or provide de-

vices that support or enhance function and movement.  Learning would not just be for the sake of learn-

ing, but learning for a purpose. 

 

Norman “Storm” Robinson III, Ph.D. ,Executive Director for Professional Field Services  Illinois 

Mathematics and Science Academy. 
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Bioscience Research addressing Genetic diseases like Sickle Cell Anemia 

Research is a branch of science that allows scientist to discover treatments and diagnostic tools for hu-

man health.  Currently, one area of focus is on CRISPR Cas9 technology, which is an acronym for 

(clustered regularly interspaced short palindromic repeats).   

CRISPR CAS9 is a gene-editing mechanism that may show promise in treating genetic conditions that 

adversely affect humans by altering the genome to modify gene func-

tion.  Researchers discovered the genome editing system in bacteria.  

Bacteria captured targeted DNA sequences from invading viruses 

providing a memory bank if the virus attacks again.  Upon another 

assault mounted by the virus, the bacteria will generate RNA 

(Ribonucleic acid ) to recognize the virus's DNA and disable it.  

Researchers are investigating this technique further to determine a 

similar application in humans to treat and prevent human diseases.  

However, to ensure the practice is safe for use in humans, research-

ers are administering the technique on animal models. Some genetic 

diseases of interests for this type of procedure are cystic fibrosis, he-

mophilia, and sickle cell anemia. CRISPR Cas9 also has applications 

in the food and agricultural industry. It is used to equip plants with re-

sistance genes to eradicate the use of pesticides and produce vege-

tables without concern of climate issues.  However, there are ethical 

concerns that this technique will be used in germlines to create de-

signer babies. The germline in a multicellular organism is the population of its bodily cells that are so dif-

ferentiated or segregated that in the usual processes of reproduction they may pass on their genetic ma-

terial to the progeny. 

Germs are sperm and eggs.  In a recent study, CRISPR Cas9 was used to knock out genes in twin babies 

to prevent HIV (Human Immunodeficiency Virus).  However, further research indicates that the deactivat-

ed genes rendered the twins susceptible to other conditions that hasten death. CRISPR Cas9 is one ex-

ample of a technique being investigated by researchers to cure human illnesses and improve agricultural 

issues and is certainly an area of bioscience that can be considered by African American youth for a ca-

reer with potential to benefit health. 

Gladys Delancey-Bolding, BioLogue Laboratorium   http://www.biologueprogram.com/index.html  

What we Learned 

Our contacts with individuals and universities in the field while preparing for this issue of SN Chronicle 

gave us an awareness of the depth of concern among some professionals. Ethics in Biology, Engineer-

ing and Medicine (EBEM) is an international multidisciplinary publication of original contributions con-

cerning the ethical issues that surround biomedical research and the development of new biomaterials, 

implants, devices and treatments. This journal publishes peer-reviewed articles on all topics related to 

ethical concerns and policy related issues as we conduct basic and clinical research to develop life en-

hancing and lifesaving technologies for our environment and society. This group provides a forum for im-

proved understanding of the ethical challenges that face us with the rapid progress of biomedical scienc-

es, biomedical engineering and clinical medicine. Some of their emerging areas of interest involve clinical 

trials, animal research and nano-biotechnology. 

Contact Subrata Saha, Ph.D., Director, Biomedical Engineering, School of Graduate Studies, SUNY 
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Feedback from readers 

“Your SN Chronicle April 2019 issue is absolutely beautiful. I would with children and never thought about 

architecture even though I travel to Africa frequently. Zanzibar is in East Africa unless there is one that I 

don't know about. The work that you are doing is important because places like Zanzibar and Lamu that 

have beautiful architecture are credited to the Arabs and not the Africans.” 

Darleana McHenry, Member Board Of Directors at National Association of African American Educa-

tion 

 

“Excellent newsletter. I’ll be sharing it with my S.T.E.M. activist contacts. I’ve been involved in STEM Out-

reach upwards of 30 years!  I’ve witnessed many exceptional STEM programs, students. In recent months 

I was a witness-volunteer to the Future City Competition, IIT BRIDGE Contest and the huge Midwest Re-

gional Finals in F.I.R.S.T. “     

Robert Johnson, Structural Engineer—Illinois 

Bio engineering in Making Positive Impact on Health 

Here are four ways this discipline, blends traditional engineering with issues of health care. 

Biomechanics - In the health care setting, biomedical research is concerned primarily with questions of 

how and why the musculoskeletal system behaves in the way that it does. Engineers in this field employ 

an array of principles to guide their study, including classical mechanics, physics and mathematics. 

Biomechatronics - Builds devices that can improve the lives of patients who have some form of disability 

or illness, wherein certain functions are weakened or lost entirely. 

Biomedical electronics - Has enhanced the health care industry by the development and introduction of 

devices that are widely relied upon such as intensive care unit monitoring systems, CT imaging systems, 

dialysis machines and surgical lasers. 

Tissue engineering - Is essentially the development of synthetic or natural human tissue in a laboratory 

— tissue that can then be utilized to help patients with an array of medical conditions, from severe burns 

to failing organs 

 

Discovery Frontier 

There is no current standard requirement for educat-

ing surgeons on the safe use of energy-based devic-

es or evaluation of electrosurgery (ES) education in 

residency training, credentialing, or practice.  

It will be interesting to learn from our readers and 

their networks about promising research that sup-

ports establishing protocols in this area.  

Let us have your thoughts on the subject. 


