
New Competitive HOSA Event! 
Biotechnology

The science behind the medicine

Damon_Tighe@Bio-Rad.com
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Students have
been exposed

to a lot of Biotech
vocabulary
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PCR
rtPCR

Antigen
Antibodies
….
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Build on the

vocabulary
by teaching the theory and

the skill 
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• What is biotechnology? 

• New for 2022-23: Competitive event 
in Biotechnology

• Resources
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Biotech origins 
are ancient
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Biotechnology = technology based on biology

• Use biological molecules and processes to 
make useful products

Draws on knowledge and techniques from
• genetics
• molecular biology
• biochemistry
• cell biology
• microbiology
• Engineering
• Physics
• Chemistry
• Computer Science….
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Insulin
A case study of 
modern biotechnology 
in medicine
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bacteria 
grown in 
fermenter

Protein is 
extracted, 
purified, and 
Quantified

Insulin Production:
Modern Biotech 
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Emerging 
Futures
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Gene Therapies are no longer the Future

They are HERE
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Victoria Gray

Sickle cell 
patient 

First to be 
treated with 
CRISPR gene 
editing
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Organ Printing



17



18



19



20

Biotechnology in medicine

• Medical research
• Diagnostics
• Therapeutics and prevention

The science behind the medicine
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Career opportunities in:

• Medical research
• Diagnostics development
• Therapeutics, vaccines, etc.
• Clinical/medical lab science

Benefits for patient care

Enhance communication and inform decision-
making
• Mechanism of disease
• How diagnostics and treatments work
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New HOSA competitive event in 
biotechnology

(and who is Bio-Rad, anyway?)
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65+ Years

$2.5B+ Annual Sales

7,800+ Employees
Our Mission
To provide useful, high-quality products and services that 
advance scientific discovery and improve healthcare.
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Founded in 1996 by Ron Mardigian
Former High School Teacher 



25 Years

>1 million students in approximately 75 countries 
perform Bio-Rad Explorer activities each year

Curriculum training specialists train over 2,000 
teachers every year in free, hands-on, in-person, and 
online workshops

Commitment to science education
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Round 1: Written test Round 2: Hands-on skills
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Round One: Written Test
50 multiple choice items in a maximum of 60 minutes:

• Biotechnology industry practices and careers
• Biotechnology in health
• Governmental regulation of biotechnology
• Basic laboratory skills: PPE, preparing solutions, and pipetting
• Microbiology and cell culture
• DNA structure and analysis
• Bacterial transformation
• Polymerase chain reaction (PCR)
• Protein structure, function, and analysis
• Immunological applications (ELISA, western blotting)

Top-scoring competitors advance to Round Two.
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Biotechnology: A Laboratory Textbook
• Student edition – for students
• Teacher supplement – for Advisors

biotech-careers.org
Biology: The Unity and Diversity of Life, 
AP® Edition
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• Students exposed to many of these 
topics in other courses

• Biotechnology event enables a deeper 
dive and career exploration

• Biotechnology textbook offers focused 
content

• AP Biology textbook offers support
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Round Two: Hands-On Skills

Selection criteria:

• Minimal equipment

• No hazardous chemicals or components

• Skill can be completed in <20 minutes

• Skill reflects techniques common to 
biology classroom laboratories

• Interesting, relevant, “real-life” scenarios 
and skills

• Supported by published protocols and 
videos 
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Using micropipets and 
transfer pipets

Restriction digestion 

DNA gel electrophoresis 
Bradford protein quantitation assay

Bacterial transformation
Calculation of transformation efficiency Qualitative ELISA

Round Two: Hands-On 
Skills

DNA gel interpretation
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Bacterial 
Transformation

Gel 
electrophoresisRestriction

Bradford

ELISA

Micropipettes used 
at every step

Hands on Skills
Mapped to Insulin
production
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Students have been exposed to many of these techniques! 
Biology, AP Biology, and other courses

Biotechnology: A 
Laboratory Textbook

YouTube Playlist

HOSA Guidelines



38Skills should not be combined
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Well 
Defined
Rubrics
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Students will need to learn the 
steps of each protocol

Students will need to have proper 
technique
(check guidelines and rubrics)

Students will not have to memorize 
amounts of reagents to use
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bio-rad.com/HOSA
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The new competitive event in Biotechnology:

• Appeals to students given the last 3 years…
• Subject matter will likely already be familiar
• May help with recruitment!

Aligned with industry-recognized certification

Plenty of resources!
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Already doing HOSA Biotech Competitive event? 
You are almost ready then for the BACE! 

Textbook aligned to the BACE and helps fill in manufacturing knowledge that other curriculums miss


