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Biotechnology.... not as “Scary”
as you thought!

Mabel Jackson Lisa Bratti
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Overview

» What is Biotechnology and where did it come from?

» How does Biotechnology help people?

» Why is Biotechnology important to our chemistry students?
» What is the Biopharmaceutical process?

» What is chromatography and what part does it play in
biotechnology?

» How do we do gas chromatography?




What is Biotechnology

According to the OECD definition, biotechnology is: “The application of science and technology to living organisms, as well
as parts, products and models thereof, to alter living or non-living materials for the production of knowledge, goods and
services.”

It is a technology that is based on biology, which uses living organisms to make innovative products that improve our lives.
Our industry works in healthcare, agriculture and industry to meet life’s greatest needs in a carefully regulated way.

The use of advances in life science to create products and services for our world.

The exploitation of biological processes for industrial and other purposes, especially the genetic manipulation of
microorganisms for the production of antibiotics, hormones, etc.

At its simplest, biotechnology is technology based on biology - biotechnology harnesses cellular and
bimolecular processes to develop technologies and products that help improve our lives and the health of our planet.

Sub-fields of biotechnology are:
Red biotechnology is biotechnology applied to medical processes.

White/Grey biotechnology, is biotechnology applied to industrial processes.
Green biotechnology is biotechnology applied to agricultural processes.
The term blue biotechnology has also been used to describe the marine and aquatic applications.




Biotechnology Perspective

Dr. Beard-http://www.bartonchurch.org.uk/blog/2014-03-01-the-one-about-the-blind-
men-and-an-elephant
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1nology - Not Just Today?

The Bible already provides numerous examples of biotechnology.

¢ It deals with the conversion of grapes to wine, of dough to bread and of
milk to cheese.

¢ The oldest biotechnological processes are found in microbial
fermentations, as born out by the Babylonian tablet dated circa 6000 B.C.,
explaining the preparation of beer.

* The Sumerians were able to brew as many as twenty types of beer in the
third millennium B.C.

¢ In about 4000 B.C. leavened bread was produced with the aid of yeast.




Why is Biotechnology lmportant

Sugar The discovery of the structure of DNA by James

Backbone Watson and Francis Crick in 1953 is one of the most
Base pair famous scientific discoveries of all time.

Adenine Thymine

Gene therapy - altering DNA within cells in an

organism to treat or cure a disease - is one of the

most promising areas of biotechnology research.

Guanine
Cytosine

Another process, polymerase chain reaction (PCR), is
also being used to more quickly and accurately

identify the presence of infections such as AIDS and
Lyme disease.

Biotechnology in agriculture has the ability to give
biological protection from disease and pests thereby

increasing the crop production to double or even
higher than normal harvest.

Image courtesy of the National Human Genome Research Institute's Talking Glossary
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Where are the opportunities/jobs in
Biotechnology

More than 600 North Carolina Life Science Companies
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Top 10 Careers In Biotechnology

Medical Scientists
Medical scientists specialize in researching and investigating biological systems in order to further understand and treat human diseases.

Biological Technicians
Biological technicians help biological and medical scientists carry out their research and experiments.

Medical and Clinical Lab Technologists & Technicians
Medical and clinical lab technologists and technicians work in either labs or health care facilities and perform tests studying blood, fluids,
organs, tissue, and other substances.

Biochemists and Biophysicists
Biochemists and biophysicists design and perform various complex tests for their research. Their job includes studying proteins, DNA, RNA,
and several other molecules.

Biomedical Engineers
Biomedical engineers use their knowledge of engineering to design and construct systems and products for medical usage. Some products
include prostheses, and devices such as MRIs and CAT Scans.

Microbiologists
Microbiologists focus primarily on the classification and functions of microorganisms found in humans, plants, water, etc. They conduct
complex research on these microscopic organisms to develop new drugs to combat diseases.

Epidemiologists
Epidemiologists compile data to try and understand the causes of diseases, improve public health issues, and prevent future problems.

They analyze data and plan studies to find new statistics about diseases, and then report those findings to others in the medical and public
health field.

R&D and Process Development Scientists
Research and development scientists are generally responsible for the manufacturing process that happens within a lab. They supervise lab
technicians and lead the project team.

Regulatory QA/QC Biomanufacturing Specialists
Order is the priority for a regulatory QA/QC biomanufacturing specialist. They are responsible for supervising a project or job and
guaranteeing that all criteria and requirements are met.

Bioproduction Operators
A bioproduction operator is hands-on in the biotech industry in a different way. Bioproduction operators are responsible for the
manufacturing, packaging, and shipping of products produced.



"

Biotechnology Program at Forsyth Tech

T

A program that focuses on the application of the biological sciences, biochemistry, and genetics to the preparation of new and
enhanced agricultural, environmental, clinical, and industrial products, including the commercial exploitation of microbes, plants,
and animals. Potential course work includes instruction in general biology, general and organic chemistry, physics, biochemistry,
molecular biology, immunology, microbiology, genetics, and cellular biology.

Fall Semester

BIO 111 General Biology | NEW VERSION 2014 3 3 0 4
CHM 131 Introduction to Chemistry REVISED REQUISITE 3 0 0 3
CHM 131A Introduction to Chemistry Lab REVISED REQUISITE 0 3 0 1
ENG 111 Writing and Inquiry NEW VERSION 2014 3 0 0 3
9 6 0 11
Spring Semester
BIO 112 General Biology Il NEW VERSION 2014 3 3 0 4
CHM 132 Organic and Biochemistry 3 3 0 4
CIS 110 Introduction to Computers REVISED REQUISITE 2 2 0 3
8 8 0 11
Fall Semester
BTC 181 Basic Lab Techniques NEW VERSION 2014 3 3 0 4
BIO 250 Genetics 3 3 0 4
o Natural Science/Mathematics Elective * * * 3
6 6 0 11
Spring Semester
BIO 275 Microbiology 3 3 0 4
BTC 150 Bioethics NEW VERSION 2014 3 0 0 3

MAT 152 Statistical Methods | NEW 2014



Key Aspects of the Forsyth Tech Biotechnology Program

- The Biotechnology curriculum, which has emerged from molecular biology and chemical
engineering, is designed to meet the increasing demands for skilled laboratory technicians
in various fields of biological and chemical technology.

- Course work emphasizes biology, chemistry, mathematics, and technical communications.
The curriculum objectives are designed to prepare graduates to serve in three distinct
capacities: research assistant to a biologist or chemist, laboratory
technician/instrumentation technician, and quality control/quality assurance technician.

- Graduates should be qualified for employment in various areas of industry and
government, including research and development, manufacturing, sales, and customer
service.



Forsyth Tech Career in Biotechnology

With an increasing demand of 10-15% annually within the Piedmont Triad, the employment
opportunities for biotechnology graduates are numerous.

The primary use of biotechnology in North Carolina is in the production of pharmaceuticals,
research and diagnostics.

Forsyth Tech’s biotechnology program prepares individuals to become the highly skilled
technicians needed to support the growing medical, life science, and pharmaceutical research
and development efforts in this area.

Career Opportunities for Forsyth Tech Biotechnology Graduates
Research Assistant

Research Associate (graduates with further experience)

Research Technician

Scientist Assistant and Associate (graduates with further experience)

Laboratory Assistant

Laboratory Technician

Quality Control Technician

Bioprocess Technician

The Biotechnology program is supported by the high-growth industry initiatives of the
Employment and Training Administration, U.S. Department of Labor.




The Biotechnology Industry
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US Pharmaceutical Industry

10 million known compounds

1,543 pharmaceutical compound have been approved by the FDA as of 2013

3400 compounds currently being studied
810,000 jobs

Largest world market

Overall economic impact $789 billion

Americans spent $307 billion on pharmaceuticals

2010- Phrma.org and http://www.raps.org/Requlatory-Focus/News
/2014/10/03/20488/How-Many-Drugs-has-FDA-Approved-in-its-Entire-History—-New-Paper-Explains/


http://www.raps.org/Regulatory-Focus/News

Biotechnology: Why do we need it?

Low bleood sugar
symptoms include:
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aWeakness
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http://www.flanderstoday.eu/innovation/vib-
researchers-simplify-production-biotech-drugs




Biopharmaceutical Process: Insulin

Al

Hydrophobic

Charged surface
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http://www.fefchemicals.com/biopharm/scientific-
http://www.rcsb.org/pdb/101/motm.do?momID=14

LAY

Biopharmaceutical Process

Upstream processing Fermentation Downstream processing

Vector ' -
construction [;] (®) Cell lysis
Strain selection l

—_— D Purification

l

Quality Assurance
(analytical
chemistry) and
Packaging

Media
optimization

http://www.sciencedirect.com/science/article/pii/S016777990001475X




Chromatography

Shape
Molecular Mass
Charge

Polarity
Solubility

pH

Stationary phase

Mobile phase

http://archive.wastatelaser.org/_support/toolkits/st
c/PofM/lesson17.asp




Gas Chromatography

Injector

Detector
Gas T
Supply

Oven

http://shop.educatec.ch/images/gc-mini_unitl.jpg




Using GC to Determine the Purity of a Production Sample

1. Please hand-in your certificated from the GC
tutorial homework.

2. Please obtain a CC Batch Procedure.

3. Demo of Cleaning and Injection

4. Carry out procedure.



http://www.ncbionetwork.org/educational-resources/interactive-elearning-tools/gas-chromatography-gc
Demonstration of Gas Chromatography Batch Production Records.docx
VID_20150625_095921222.mp4

Chromatography Data Analysis

Signal (mV)
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Questions
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In 1917, Karl Ereky defined it as * all
lines of work by which products are
produced from raw materials with
the aid of living things.”

Presently, http://www.merriam-
webster.com/dictionary/biotechn
ology describes it as the
manipulation (as through genetic
ing organisms or



http://www.merriam-webster.com/dictionary/biotechnology




Building personal
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Aquaponic and Hydroponic Gardeners



Introducing | Traditional ceviche consists
of raw seafood tossed with
Encouraging questions about environment N/ mG”f‘OS‘;ﬁ;‘TGS

Family history



sC 2EC ] Build the language...
MON TUES WED THURS FRI SAT SUN BUiId the SkIIIS--
Build to the next step...



http://www.cdc.gov/healthywater/pdf/hygiene/hwfamily.pdf
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Pre-K through Elementary Middle School

School
Allowing and encouraging “Why” questions Facility tours (JSN N, B.R.| .T.E)
Have youths feed and water plants and animals More advanced experiments with plants, insects, chemical

processes

Family members do presentations about their jobs in
biotechnology Learn more about biotechnology throughout history from migration to
domestication of animals and purposeful crop growing and clothing

. . : : . manufacturing
Basic experiments with plants, insects, chemical

SSeSs

Increase interactive learning of science and math concepts and
language

ills in all subjects


http://www.foxnews.com/health/2015/06/24/teens-invent-condom-that-changes-color-upon-std-detection/

M N F A
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Courtney Harrington PhD. — Forsyth Technology Community

College

is Biotechnoloo

WHAT IS BIOTECHNOLOGY®


https://www.youtube.com/watch?v=bvUsIiVXcsg

Ideas for Student Posters

Research and Development

Biopharmaceuticals

Pharmaceuticals

Biosimilar

Bioprocessing

Biomanufacturing

Upstream vs. Downstream Processing

Drugs vs. Biologics

Herbals

Instruments and Tools of the Trade

LOVES
BIOTEC
keepcalm-o-matic.co.uk
BIOTECHNOLOGY AND
MANUFACTURING POSTER SESSION
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Lab Safety
Home » Educational R Interactive s =fy

Upcoming Courses

Support
Having an issue with an
Lab Safety is a scenario-based leamning object in which you help your v Interactive elearning To
lab partner, Maxine, work safely in the lab. Contact Chris Puente
puente@ k.org
e

VIRTUAL INTERACTIVE ACTIVITIES


http://ncbionetwork.org/

Purpose:
What did they do wrong?

Outcome of their mistakes?
Importance of Sterility in Laboratories
Zombie College

Aseptic Techniques LAB

Glo-Germ activity

G GErRM i

hitp://blog.nelsonjameson.com/wp-
ent/uploads/2013/03/glowgerm-300x63.jpg

GOWNING GONE WRONG

(THE IMPORTANCE OF ASEPTIC TECHNIQUE)


http://ncbionetwork.org/educational-resources/interactive-elearning-tools/zombie-college-5-rules-lab-safety

A different way of reading a lab
report

Helps prepare students for the

ing industry

BATCH PRODUCTION RECORDS



CLASSROO



A necessity for students as they go
off to college or work in the
biotechnology field.

Biotechnology — Ellyn Daugherty,
Making Solutions of Differing

“rrnursingschool.biz

SOLUTIONS AND DILUTIONS — AN
IMPORTANT CONCEPT



ldeas:

Capsaicin in Peppers — Gas
Chromatography

Green Fluorescent Protein (GFP)-
Liquid Chromatography

High School Level- Hydrophobic
Interaction Column
Chromatography (HIC)

o ‘-;,\_', o »" y
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GAS AND LIQUID

biorad.com

CHROMATOGRAPHY



Use of colors to measure
absorbance

Ex. Anthocyanin Activity

SPECTROPHOTOMETRY



Uses an intron instead of an exon

Important because of students being minors

4 /

POLYMERASE CHAIN REACTION
(PCR)




Plant Tissue Culture Virtual Lab

Plant Tissue Culture Lab

Easier fo do in an high school

Ul A 2 3 H
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sigmaaldrich.

PLANT VS. ANIMAL TISSUE CULTURE


http://vlab.amrita.edu/?sub=3&brch=187&sim=1100&cnt=1
http://www.apsnet.org/edcenter/K-12/TeachersGuide/PlantBiotechnology/Documents/PlantTissueCulture.pdf

Labeled Substrate Addition

Primary Antibody Secondary Antibody Signal Detection and Quantification U n d erSTG n ding hOW Color ASSCIYS

([ K

rockland-inc.com

ALLERGEN UNIT



Design a way to dissolve chitin( a
substance found in the exoskeleton
of parasites)

oe a biodegradable material

oY A

greenvillemosquitosquad.com

ANIMAL HEALTH



What is regenerative medicine?

How does it work?e

Understanding Regenerative
Medicine

ldea from Wake Forest School of
Medicine

REGENERATIVE MEDICINE


http://www.wakehealth.edu/uploadedFiles/User_Content/Research/Institutes_and_Centers/WF_Institute_for_Regenerative_Medicine/Partnerships_and_Outreach/Community_Outreach/Lesson Plan for Understanding Regenerative Medicine093014.pdf

OTHER IDEA



dents will design a poster to Do you have Type 2

Diabetes?

dle to sign up for a

Participate in a2 medical research study,
0123456789 .

ABCDEF Clinical Research Services,

http://www.google.com/url2sa=i&rct=j&g=&esrc=s&source=images&
cd=&cad=rja&uact=8&ved=0CAcQRwW&url=http%3A%2F%2Fwww.jli.e

du.in%2Fblog%2Fadvertising-in-clinical-
trials%2F&ei=RF6JVAGDLcHBgQTNj4TADW&bvm=bv.96339352,d.cWc&
psig=AFQJCNEXv_ZRId5Jfalg72CgéVFyVisqLQaust=1435152248588971

CLINICAL TRIALS—- DESIGN AN
ADVERTISEMENT



What is Nanotechnology?

Students Explore a Problem of
and Presentation

nnin.org

NANOTECHNOLOGY



At the end of the semester students
will design their own case study about
a disorder

Incorporate aspects of what they
have learned in course by studying
the disorder

Activities they would use to explore

the disorder

Must have data from one activity that
hey actually did to simulate what

FINAL EXAM!



Can we take this
furthere

community and Acros
world.

> Internships

> College and job fairsg

> Sharing commupnity experiences
> Entrepreneurships

> From science to facts



to transform the wérd!









Market Yourself
cesstully

Passior

Flexibility

Customer Service Skills
Know Your Values
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http://www.camelcitydispatch.com/foodways-
roadways-screening-panel-discussion-and-

reception/

“...Savoca said some solutions to help
create more self-sustaining food
systems include

community gardens,

urban farming,

revitalizing public markets and veggie
cars...”

http://www.journalnow.com/news/local/project-
examines-changes-in-food-systems-in-african-
american-communities/article 02a01886-3798-11e3-
aba0-001a4bcf6878.html



http://www.camelcitydispatch.com/foodways-roadways-screening-panel-discussion-and-reception/
http://www.journalnow.com/news/local/project-examines-changes-in-food-systems-in-african-american-communities/article_02a01886-3798-11e3-aba0-001a4bcf6878.html

- “Itis not the

~ strongest of the

~ species that

survives, nor the

most intelligent,

but the one most
responsive to

change.”

~Charles Darwin, 1809




Respond to change...
WHAT DO WE NEED?
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Biotechnology. /

Demystify the scary factor

Hands-on learning
Ownership of school project
Sustainability for the community

Advanced Local and Sustainable Hydroponics

An option for addressing food deserts and creating jobs? D. Herr, Ph.D.

Professor and Nanoscience

. N _ ﬁ *E‘“’ Department Chair
A ) ’ i |
; . " &0 i B

AN
‘1
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Various sizes of PVC pipe and spray nozzles PVC pipe connectors

N

The water pump is attached to the water
circulation system

Submersible water pump, air stones and
tubing, timers for lights



Plexiglass with cut holes to hold the
starter plugs and cut to fit in the top of the
hydroponic system box

Hydroponics nutrient solutions



JSNN
Joint School for Nanosciences and
Nanoengineering

Instead of starter plugs, we can use
starter mats

Growth: nutrients
Photosynthesis




chromatography

HPLC analysis



» Hands on learning
» Ownership
> Intercurricular

Biotechnology in the classroom ...

Chemistry

Math Biology

\ / Environmental sciences

Engineering ., Hydroponics /

/ \ Social studies
Human health

History

Languages Arts

(...)



Hands on learning

Biotechnology in the classroom ...  ownership

Inter-curricular

Skills:
Experimental design and
research
BiOIOgy: Documenting and labeling
Pipetting, weighing,
calculating concentrations,

Themes: diluti
Nutrition ruions
Analytical tools
Plant growth
Photosynthesis

Sustainability

... and in your backyard



Advanced Local and Sustainable Hydroponics

Hyd rO po n I CS an d An option for addressing food deserts and creating jobs?
Learning Rl N % { il
AR "'z‘ il A

pH levels in SRy
hydroponics systems |

_ Availability Of Nutrients
P I:,:::?pzz:c[::?;znt Available At Different
pH Levels
(From Hydroponic Food Production
by Howard M. Resh oH value
Woodbridge Press, 1987) 45 E0 K 6B 6F T® TE R0 35 90
Plant pH Range Mtimgim
Beans 6.0-6.5 i
Broccoli 6.0-6.5 e
Cabbage 6.5-7.5
Cantaloupe 6.5-6.8 Calctum
Carrots 5.8-6.4 =
Chives 6.0-6.5
Cucumbers 5.8-6.0 Tron
Garlic 6.0-6.5
Lettuce 6.0-6.5 Manganase
Onions 6.5-7.0 s
Peas 6.0-6.8
Pineapple 5.0-5.5
Pumpkin 5.0-6.5 NOTE:
Radish 6.0-7.0 This chart is for soiless (hydroponic) gardening only and http:llwww.advancednutrients.Com/breakthrough/
Strawberries 5.5-6.5 does not apply to organic or dirt gardening.

Tomatoes 5.5-6.5



| —8— Tank Water
—e— Pure Water
—e— Tank Water +
30 mM sodium
acetate

Acid Added (meg/L)

pH = pK | + log

Collect Data from tests and
experiments on pH levels of
the tank water:

Graph results.
Make comparisons.

Model the pH level as
a function of the buffer.

[base]
lacid]

Inferences: chemical nature of alkalinity

http://www.advancedaquarist.com/2002/2/chemistry#section-0



Predicted Increase in Biotech Jobs

E

Research to Quality Control



Preparing Students for Careers In
Biotechnology
Usmg Cross Currlcular Actlvmes

ribed ghove
103 = factor for conversion fro om g to Mg

£=(26 900 L x mol! x cm!) Moar absorptivity of cyd-3-glu (molar
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It's not Math-magic!

Reconciliation
a) |Initial Net Weight (Step 3)
b) Final Net Weight (Step 18)
c) Priming Bottle Net Weight (Step 19):

d) Set-up Weight Checks Total
Weight (Step 14):

€) In-Process Weight Checks
Total Weight (Step 17):

f) Average Fill Weight (Step 17):
g) # Double-filled Rejects —

h) Weight of Double-filled Rejects
=2x(f)x(9)
i) Number of Other Rejects: et sl

Using Science to Understand the Math
Math helps to better understand the Science.


elephant.cmbl
elephant.cmbl

Bionetwork Goals Married with Academic Goals:

Biotech goals across curriculum

Relating it to students’ experience

Relevance to their futures

Involving students in educating the community
Inspiring other educators

Utilizing available resources

Biotechnology should be a priority

Planned field trips involving visits to Biotech
sites including colleges, research institutions,
and manufacturing facilities

Writing about findings and conclusions
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Benefits include very specific skills development

Estimating and measuring

Concept of very large and very small
[ransforming formulae

Modelling with functions and graphs
Analyzing real data

Dynamic geometric applications
Jsing CAS

Jsing Excel

Communicating results clearly




Bionetworking: Collaboration
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Creating Bridges

Bioscience Industry Fellowship 2015

Gretchen Ingvason, MWCC MA
Frarmces Turner, HCC, MD




m Mount Wachusett

Community College

"You can get there from here." "Build your future"
» Located in Columbia, MD » Located in Gardner, Devens, Leominster, MA
» Over 14,000 credit students’ ‘ - 6500 credit students (2014)*
» 15% graduation rate, 16.4% transfer rate (2010) » 15% graduation rate; 15% transfer rate (2014)°
- 69 biotechnology firms in Howard County ? - "Massachusetts Supercluster"*
« -65.5 diagnostics, testing, R&D’ + 550 biotechnology and pharmaceutical
- -24.7% manufacturing * companies(2011)

- 57,642 biopharma employees (2013)°

Bridge biology to industry...
Bridge industry to biology...




- Over 14,000 credit students’
+ 15% graduation rate, 16.4% transfer rate (201
- 69 biotechnology firms in Howard County *
- ~65.5 diagnostics, testing, R&D’

« ~24.7% manufacturing ’

Bridge biology to industry...
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CEMMUNITY COLLEGE

"You can get there from here."

- Located in Columbia, MD

- Over 14,000 credit students’

- 15% graduation rate, 16.4% transfer rate (2010)
- 69 biotechnology firms in Howard County *

. ~65.5 diagnostics, testing, R&D’

+ ~24.7% manufacturing ’
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@ Mount Wachusett

Community College

"Build your future”

 Located in Gardner, Devens, Leominster, MA

.- 6500 credit students (2014)*

- 15% graduation rate; 15% transfer rate (2014)

- "Massachusetts Supercluster'"”

- 550 biotechnology and pharmaceutical
companies(2011) °

. 57,642 biopharma employees (2013)°
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Major Take Aways...




"Feeding, fueling and healing
the world..."




"Putting students’ education first
with world class equipment.”




I

"There are opportunities in
research at the technician level.”

I




"Biomanufacturing jobs are

out there."




"Through hands on experience, students learn

about the biotechnology industry."




level"

"Quality matters. People’s lives
depend on your product.”

arn
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Bringing it back to the classroom

- Learn biology-based processes to
provide real-life context to quality
Instructions

- Create materials that stimulate
quality work in the classroom
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Understanding Measurement Fundamentals

The measurement fundamentals discussed in class can be found in both a
measurement technique and operational instruction. Two SOPs from the “Basics
of Cell Culture — a Student Laboratory Manual”, will be reviewed. When
reviewing the individual documents, remember that the introductory chapters on
equipment, contamination and laboratory practices may also be applicable.

#1 “Counting Cells Using a Hemocytometer” pages 26-29
#2 “Lab Exercise 5: Survival Assay-Sensitivity to UV Exposure” pages 36-42.

Use the space provided to complete the assignment, either handwritten or using
Word®. Summarize your findings, providing examples with direct references to the
document.

For each SOP identify:

¢ Methods - what characteristic will be measured, how are measurements taken

+ Equipment specifications — comment on ability to measure within range
necessary, ease of use, etc.

+ Confidence (Uncertainty) Programs — accuracy vs precision, what are
potential areas for errors (e.g. systemic, environmental, observational)

¢ Environmental Controls - temperature/humidity/light/time, are there potential
effect on measurement tools or characteristic to be measured

¢ System — summarize what the system is (e.g. personnel, standards, devices)

« Capability — ability of system to measure characteristic, potential sources of
error (e.g. bias, stability, repeatability)

« Standards Usage — are they used, traceability to NIST

o Data — how collected, consider format/resolution/suitability/confidentiality

Concepts to think about during review
 |dentify each of the fundamentals as they appear in the protocols.
o Are there fundamentals missing? If yes, should they have been included
— are they important or relevant to the task described?
¢ Are they areas within the methods for clanfication or improvement?

ARE 110 - Homesork Assigrment 22 Page1of

Purpose

The laboratory exercise wil
looking at the difference be
the steps to collect and inte
and using the spectrophotc

Format

¢ Data collection will be re
o Students will work
individually.
o The data will also
¢ The results will be depic
appropriate.

Laboratory Exercise

Sample preparation and dz
“Spectrophotometry Lab fo
products” created by AB Te¢
The buffer solutions will be

Each team will be assignec
individual cuvettes for spec
then be measured five time
sample forms.

CHE 120 - Laborsiory Exercise 22



LABORATORY EXERCISE
M Variabili

Purpose

The laboratory exercise will explore variability inherent in an analysis method,
looking at the difference between repeatability and reproducibility. Additionally,
the steps to collect and interpret colorimetric data, including sample preparation
and using the spectrophctometer to collect data will be explored.

Format

» Data collection will be recorded using the check sheets provided
o Students will work in teams of 2; however, each student will collect data
individually.
o The data will also be pooled as class.
» The results will be depicted using either histograms or scatter plots as
appropriate.

Laboratory Exercise

Sample preparation and data collection will be conducted as described in
“Spectrophotometry Lab for Quality Control of foods, beverages and natural
products” created by AB Tech for the Bionetwork (ncbionetwork.org),

The buffer solutions will be provided and do not have to be prepared

Each team will be assigned 2 liquid samples for analysis and prepare their
individual cuvettes for spectrophotometric analysis. The individual samples will
then be measured five times at both wavelengths, in the order indicated on the
sample forms.

CHE 150 - Laborstory Exmroise 32 Page1cf2

Background

This exercise is to be used by students for a basic understanding of measurement
system analysis. When methods are developed for use in the QC laboratory, the
precision and accuracy of the results need to be assessed. There are a variety of
aspects that lead to vanability when taking measurements: a) equipment, b)
sample preparation, c) environmental conditions and d) analyst interaction.
Measurement system analysis can sometimes also be referred to as gage R&R
(repeatability and reproducibility)

e Repeatability is the closeness of measurements from the same instrument;
the machines effect on the measurement. This refers to the equipment’s
inherent variation (e.g. drift, sensitivity).

» Reproducibility is the closeness of measurements under the same
conditions; the human (environmental) effect on the measurement. This
refers to the inherent varniation attributed to how the metheod is conducted.

Pre-Lab Questions

1. Describe the different types of errors that can occur based on the machine

2. Review the original method (pages ) and the procedure on page 3.
Describe potential areas of error that can be influenced by the operator and
the laboratory environment.

3. Predict which of the two samples provided will have the greater
concentration.

Post-Lab Questions

1. Which had the greater vanability, the multiple samples or the multiple
measurements? What are some potential reasons for the differences?
« Consider the following - differences in equipment used, sample handling
technique, machine set-up
2. Did you correctly predict the sample with the greater concentration? What
are possible reasons for the different concentration?




Bringing it back to Lab 101

- "If you didn't write it down, it didn't
happen”

« Include simulations for pre-lab
assignments

- Incorporate small changes in basic
biology labs




Microscopic Observations Homework
Complete this assigzment before next week's lab. This assignment 1= zraded and wall be collected at the
start of the lab.
Visit this link: http://Isteam.org/iet/microscope/index. hitml
Answer the following questions briefly:
1. Every technician kmows to clean hiz or her microscope before every use. Selact the best product to
use to clean the objective lenses of a microscope. Describe why this iz your choice:
a. Facial tizsue
b. Paper towel

¢. Lens wipes

.t.)

Which power objective lens do you start with when first focusing on a specimen?

3. Which knob on the microscope 15 used to origmally focus the specimen on a shde?

4. Which knob on the microscope 1= used to sharpen or fine tune the specimen on a slide?

o

Which knob on the microscope is used to center the specimen on a microscope?

6. Usmg the simulation draw the latter “e” as viewed under the microscope. Describe how this view
appears relative to the sample letter “2” on the shde.

[steam.org/iet/microscope/index.html

Part I: Testing Different M
Below are the directions for the for
WARNING: Some of the chemic:

Test for glucose using Benq

L

Obtam 2 test tubes. With a
glass marking pencil label
the test tubes 1 and 2
respectively. Wrts your
initials on both test tubes.

Meazure Sml of water in the

graduated cylinder provided
and pour the water mto test
tube 1. Measure Sml of water
and 10 drop: of sugar solution
to test tube 2. Add 20 drops
of Benedict solution to both
test tubss.

Racord the color of both test
tubes.

Carefully place both test
tubes uprizht in the hot water
bath and let them heat for 1
mimute. Watch the test tubes

n

Record any color changes
you observe from both test
tubes. Remove the test tubes
from the water bath.

Carefully pour the liquid from
both test tubes down the waste
container provided. Throw
the test tube: in the glass
waste box.




Part I: Testing Different Macromolecules
Below ars the directions for the food tests. Camry out each test as directad and record your results

WARNING: Some of the chemicals nused in these exercises can stam skin and/or clothms.

Test for glucose using Benedict’s solution.

Response Results:

Operated by:

Verified by:

Obtam 2 test tubes. With a
glass marking pencil, label
the test tobes 1 amnd 2
respectively. Write your
mutials on both test tubas.

=]

Measure 5ml of water in the

graduated cylmder provided
and pour the water mto test
tube 1. Measura Sml of water
and 10 drop: of sugar solution
to test tube 2. Add 20 drops
of Benadict soluhion to both
test tubas.

Record the color of both test
tubes.

Test Tube 1:

Test Tube 2:

Carefully place both tast
tubes upright in the hot water
bath and let them heat for 1
minuts. Watch the test tubes

Record any color changes
you cbzerve from both test
tubes. Remove the test tubes
from the water bath.

Test Tube 1:

Test Tube 2:

Carefully pour the liquid from
both test mbes down the waste
container provided Throw
the test tube:s in the glass
waste box.

Part III: Testing for Lactaid

Lactaid contains the enzyme lactase that breaks down (hydrolizes/digests) lactose (a disaccharide) mto the two
monosacchandes glucose and galactoss. Lactase is the enzyme that breaks down lactose (a dizacchands), releasing
the two monosaccharides glucose and galactose. Individuals who are lactose mtolerant do not produce sufficient
quantities of lactase, and the undigested lactose causes an intestinal disturbance By taking Lactaid (which contains
lactase) with mulk or dairy products, lactose intolerant individuals are able to take i lactose without adverse symptoms.

For this expermment vou will be provided two samples of millk. Both samples are unlabeled Using a glucose strip,
you will determune which test tube contams Lactaid and which one contams nulk.

Response/Results: Operated by: Verified by:

1. Wnte a hypothesis regarding
the Lactaid sample you have
obtamed.

. Obtam two test tubes

containmg milk from vour
instructor. The tubes are
labelled “A” and labelled

= |

(=]

w

Obtam two Eglucose strips
from your instructor.

4. Dip one glucose stnp mto | Record color change:
tube A. Carefully dry off any
remammg droplats of nulk
on the stnp and set it on the
lab bench to dry. Record any
change in color on the strip.

5. Dip one glucose stnp imto | Record color change:
tube B. Carefully dry off any
remaming droplets of milk
on the strip and set it on the
lab bench to dry. Record any
change in color on the stnp.

6. Based om your results,
determine which test tube
contain: Lactzid and which
test mbe contains regular milke.
Why?
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Thank you!

"I've learned that
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"I've learned that
People will forget what you said.
People will forget what you did, but
People will never forget
How you made them feel."

~ Maya Angelou




Questions?
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