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Introduction: Hello, I am Dr. Diane Halstead, a Medical Laboratory Scientist and Microbiologist who has directed large infectious disease laboratories in Allentown PA and more recently in Jacksonville FL.
You may wonder why I am here today.  
I am here to talk about an exciting career as a Medical Laboratory Scientist (MLS) previously known as a technologist. 
· I would like to share with you what a MLS does.
· These scientists can specialize to become, for example, a microbiologist like I am, a chemist, or hematologist.
· The benefits of being a scientist.
· What you can do to become a laboratory scientist if you think this would be a cool job for you.
Who would like to tell us what you think a Medical Laboratory Scientist does? 
· Their title tells us they work in the medical field, commonly in a hospital.  If you go to a hospital, who do you see walking the halls?  Would you agree, we see nurses, doctors, and pharmacists that deal with antibiotics and other drugs? But there is another group of people that work in the laboratory. What do we call them? MLS. Their work is very important. 
· Laboratory scientists have many opportunities. As examples, they can choose to work as a chemist to determine if a patient has diabetes, or as a hematologist that studies blood specimens to determine if a patient has leukemia, or a microbiologist to determine what virus, parasite, or bacteria has infected a patient.
· MLS are like detectives; they help to solve the mystery of what is causing a patient’s illness. They are members of a team of doctors, nurses, and pharmacists. They perform tests on patient’s specimens and report results to doctors to help them determine what disease or infection their patients have and what medications they may need to treat their patients so they will get better. It is estimated that 70% of diagnosis are based in part on laboratory results.
Who would like to tell us what the word Microbiology means?
· Micro means tiny and biology means the study of living organisms. Putting those two terms together, we get “microbiology” the study of tiny living organisms. 
· A microbiologist is an expert who studies and identifies these tiny microorganisms called bacteria and viruses. They work in hospitals or large commercial clinical laboratories and are specially trained to identify harmful pathogenic disease-causing microbes that attack the body. 
· They analyze many types of samples, including body fluids and tissues collected from patients, and report their results to doctors, nurses, and others who assist in patient care.
By a show of hands, how many of you have visited a hospital laboratory?
You will find all kinds of equipment, some small like a microscope and some very large machines that analyze many specimens.  
How many of you have seen or looked through a microscope?
· One of the most important tools that scientists use is a microscope. This is an example of an early monocular microscope with one eye piece that was used in the laboratory 100 years ago (example). 
· Since bacteria are exceedingly small, they can only be seen using a microscope that magnifies these very small organisms 1000x their size. 
· Nowadays laboratory scientists use a binocular microscope with two eyepieces to examine specimens for organisms like bacteria, fungi (for example organisms that cause athlete’s feet), and even parasites like malaria. To see bacteria through a microscope, we stain them with what we call a Gram stain. Some bacteria stain purple (Gram positive) and other bacteria stain pink (Gram negative). This helps us identify organisms in addition to other tests. (Examples)  
Who would like to tell the class how we grow bacteria?
· We streak patient specimens on plates containing for example, blood-containing agar made from seaweed. Please pass the sealed plate showing colonies of bacteria. Each type of bacteria produces a different type of colony (which is a group of bacteria) that can help a scientist identify what a patient is infected with. 
· Then we test the organism called a patient’s isolate, against several antibiotics to determine what a patient should be treated with. This test is called an antibiotic susceptibility test. Please pass the sealed plate around so everyone can see.
You probably have had some of these infections yourself. Who would like to share with us an infection you had? How many of you have had strep throat? How do you think your doctor knew you had a strep throat so he or she could give you the correct antibiotic? 
· I need a volunteer who will play the part of a patient. Let us imagine that a nurse has swabbed “Johnny’s throat” (volunteer) and then sent that swab to the laboratory. 
· Now we need another volunteer. Who would like to volunteer to be a MLS who will test the throat swab in the laboratory?  OK, “Lindsey” (volunteer) will take that swab, streak it out on an agar plate (example), incubate the plate overnight, and examine the plate the next day to see if any bacteria have grown. Lindsey takes the bacteria that have grown on a nutrient agar plate and formed what we call colonies (example) and performs additional tests to determine what bacteria is causing his sore throat. 
· In this case, Johnny has what we call a “strep throat.” Lindsey then reports the result to Johnny’s doctor. Based on the result of the tests Lindsey performed, the doctor will give Johnny the drug of choice, in this case penicillin. 
· We thank scientists for the important work they do every day, and we thank our patient Johnny and MLS Lindsey for being good sports. 
As we saw in the example just discussed, bacteria cause Strep throat (a short name for streptococcus). But, what about chickenpox that causes itchy bumps all over your body, flu that causes a fever, aches all over the body, and exhaustion, the common cold, or Covid-19 virus that has caused the recent pandemic?
· These diseases are caused by a virus. The only way you can see viruses is using a very high-powered microscope called an electron microscope. 
· In the laboratory, we can use molecular tests to identify these tiny viruses, but these tests can also be used to identify bacteria and fungi because results are available within a few hours rather than days. 
· The reason molecular tests can provide rapid results is because we do not have to first grow these organisms in culture before attempting to identify them. It is particularly important to identify these microorganisms as quickly as possible so we can treat infections with an antibiotic, antifungal agent, or antiviral agent in the case of viruses that do not respond to antibiotics. 
Laboratory scientists have other opportunities besides working in a hospital. Just a few examples would include:
· Food scientists who determine if food or drinks are contaminated and make people sick.
· Pharmaceutical scientists who ensure safety of drugs such as antibiotics,
· Scientists who check water quality to make sure our drinking water is safe, 
· Cosmetic scientists who determine the safety of shampoo and makeup.
· Research scientists who develop tests to identify the Covid-19 virus that has infected so many people recently, as well as scientific writers and teachers.  
What is the average salary of a MLS? 
· Being a certified MLS can help you land a job in a career with a reported median yearly salary of $54,840 to $80,798 and higher depending on where you live. California and New York salaries are higher than other areas of the country due to a higher cost of living.
· Individuals with more education or greater experience will earn even higher wages.

Other important considerations:
· Remember, a day-in-the-life of a scientist can be vastly different depending on what type of science they perform, but they are all important and rewarding professions.
· There currently is a shortage of MLS and therefore your chances of landing an job and salary are excellent.
· Jobs in this field are stable because people are always getting sick. That said, the medical profession relies on these MLS to provide test results for the management and treatment of their patients. 
How many of you think you might be interested in becoming a MLS and working in a laboratory where you would be that detective who discovers what is causing a patient’s illness? If you think this would be the job for you, let’s talk about what you would need to do to become a Medical Laboratory Scientist.
· Enroll in college, receive a Bachelor of Science degree, and then spend one year in an internship where you rotate in one or more hospital laboratories to determine what area of the laboratory you would like to specialize in, OR
· You can enroll in a college that offers a Medical Laboratory Scientist degree with a laboratory rotation in the 4th year of your college program. 
· You may enjoy the work so much that you will continue to work at the bench or work for a while and then go on to graduate school to obtain an advanced degree, e.g., master’s or doctoral degree, which can lead to more high-level jobs such as a Laboratory Director.
· Whatever you decide to do, I would encourage you to find a mentor, someone who will help guide you into your future career! 
I would be happy to answer any questions you might have.
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