


DEAR  READER ,

       The STEMATIX team would like to thank our readers for the numerous 
compliments that we received for the first issue. We also received
feedback for improvement which we have incorporated in this second 
edition. Special thanks to Rhea Jain,  our graphic designer,  for her 
contributions to the look and feel of the magazine. 
      We are incredibly excited to present to you, the second issue of the 
STEMATIX! We took a huge leap for our second issue, not only in design 
but also in authors.  Not only did our eighth-grade team of contributors 
increase in strength, but we also have two seventh grade authors (Aayush 
and Aminah) join our team. In this issue, fresh content has been created 
explicitly by the STEMATIX team focused on medicine which covers a 
range of excellent topics from prosthetics,  biotechnology, and the future 
of medicine to intriguing medical professions that revolutionize our world 
today. 
      We are always looking for new additions to our team, no matter the 
grade level in SLI.  If  you would like to be part of the STEMATIX team, visit 
www.stematix.org. Writers,  artists,  photographers,  web artists,  and 
anything that you can think of that can help the magazine are welcome! 
      Lastly,  since this issue features articles on medicine, I  would like to 
share with our readers a very thoughtful quote by Hippocrates (Greek 
Scientist 460 BC - 357 BC),  “Wherever the art of medicine is loved, there is 
also a love of humanity.” 

SINCERELY ,

Saurav  Gandhi

EDITOR ,  STEMATIX  

gandhisunnyvale@gmail .com



Contents

01 

03 

05 

06 

08 

10 

11 

12 

14 

16 

17 

18 

21 

22

EDITOR 

GRAPHIC DESIGNER 

PHOTOGRAPHER 

ILLUSTRATOR 

AUTHORS 

Doctors & Nurses 

Intruiging Medical Careers 

ER Specialist Interview 

Medical "Treatments" of 

the Past  

Prosthetic Arms 

Throughout History  

Top 3 Medical Inventions 

Spotlight on 

Biotechnology 

Latest Inventions in the 

Medical Aisle 

DIY Medical Centrifuge 

Believe it or Not! 

Tech & Med 

Mrs. Featherstone's Dog 

SLI Spotlight: Cashtivity 

SLI Student Showcase

Saurav Gandhi 

Aleena Bosky 

Akash Vig, Akshita 

Ponnuru, Halle 

Kubota, Jason Co, 

Neha Mandava, 

Rohan Malyala, 

Ryan Liu, Sindhu 

Saggeri, Thomas 

Mathew, Vedansh 

Goenka 

Rhea Jain 

Jessica Wang 

MEET THE TEAM

MEDICAL ISSUE

Learn about the latest medical 

inventions that are 

revolutionizing the medical 

industry today. 

Latest Inventions in 

the Medical Aisle

12

08

05

01

This article gives a brief history 

of prosthetic arms from their 

roots in warfare to where they 

are today.

Prosthetic Arms 

Throughout History

An interview with an 

emergency medicine specialist 

who has worked in the ER for 

the last 16 years.

Interview with ER 

Specialist

Doctors and Nurses are caring, 

emphatic, resourceful, and 

compassionate medical 

professionals. Read more about 

the differences that drive the 

choice between these two 

noble professions.

Doctors & Nurses



DOCTORS & NURSES 
A R T I C L E  B Y  V E D A N S H  G O E N K A  

     Doctors and Nurses are caring, emphatic, resourceful, 

and compassionate medical professionals. A doctor, also 

known as a physician, is a qualified practitioner of 

medicine who examines, diagnoses, and treats patients 

 with physical or mental issues. There is no one type of 

doctor. Doctors come from all different specialities. An 

example of a doctor who deals with injuries, disorders, 

and diseases of the body’s musculoskeletal system 

would be an orthopedic specialist. An example of a 

doctor who deals with mental disorders would be a 

psychiatrist. Different types of doctors assess, diagnose, 

and treat a wide range of conditions, some as simple as 

the common cold to as complex as open heart surgery. A 

doctor's most important skill is their instinct. Doctors do 

whatever they can to ensure the safety and health of 

their patients. 

     Being a doctor can be extremely stressful, but it also 

comes with certain perks like job stability, 

income, and personal satisfaction. A doctor's salary varies 

according to their specialty. In 2015, general practitioners 

earned an average annual salary of $184,000 (Bureau of 

Labor Statistics); psychiatrists, surgeons, and gynecologists 

had an average salary of $187,000 yearly while 

pediatricians made $170,000 per year. In the U.S. alone, 

about 708,300 doctors were employed in 2014. A doctor 

may seem like a very well paying career. But the amount of 

work required to be a doctor is massive. 

     To become a doctor, one must attend an accredited 

medical school for four consecutive years, and then 

complete a post-graduate medical education which can last 

from three to eight years depending on the specialty. The 

cost of college can be quite high. A top medical school for 

four years alone can cost $150,000. The post-graduate 

education can cost anywhere from $150,000 to $300,000. 

Even if money isn’t the biggest problem for you, the work 

style and requirements can  1



be daunting.  

     Doctors often have long, irregular hours filled with 

high-pressure tasks. After all, people's lives are on the 

line. Most doctors are "on-call," which means they have to 

respond to their patients' medical emergencies even 

when they aren't scheduled to work. This can interrupt 

their downtime like weekends, evenings, and holidays. 

Many doctors are joining large groups because it limits 

their on-call hours by letting them take turns with 

colleagues. But, this can significantly impact their salary. 

Working with another specialized doctor can result in up 

to a mutual 10 - 20% salary decrease. 

     A doctor is very heavily dependant on the nurses to 

provide good medical care. Nurses are teachers,

caregivers, innovators, and critical thinkers. Nurses are 

the empathy link of the hospital, and provide patients and 

their families comfort, that a doctor cannot provide. They 

care for the patients, administer medicines, and 

communicate between the patients and the doctors. 

Nurses are the backbone of the medical industry. 

     Just like doctors, nurses come in all different 

specialities. Some Registered Nurses (RNs) work in 

multiple specialties like pediatric critical care nurses. 

Oncology nurses care for cancer patients, LPNs (Licensed 

Practical Nurses) nurses provide full time care to sickly 

patients, and Nurse Practitioners(NP) are advanced 

practice registered nurses who can meet patients and 

prescribe medicines. 

     Nurses have a wide variety of tasks that they need to 

work on daily. They implement physicians orders, which 

includes administering medications, starting IVs, 

performing treatments, procedures, individual tests, and 

documenting treatments. Nurses order, interpret and 

evaluate diagnostic tests to identify and assess patient's 

condition. This information is then passed on to the 

patient's doctor. Nurses must have an adequate 

knowledge of medicine and diseases. Some nurses provide 

primary and emergency care for small injuries, illnesses, 

and dispense over-the-counter, and prescription 

medications when ordered. RN’s earn an average annual 

salary of $67,490. In 2015, there were about 2,751,000 

registered nurses employed in the United States. Over half 

of the nurses worked in hospitals. 

     Some had jobs in doctor's offices and nursing care 

facilities. A few were employed by home health care 

services, schools, and correctional facilities. Due to the 

high supply of nurses, at any given time, nurses won’t 

usually be “on-call.” Their schedules include weekends, 

evenings, and holidays. 

     A bachelor's of science degree in nursing (BSN), an 

associate degree in nursing (ADN), or a diploma in nursing 

are the requirements of being a registered nurse. Some 

colleges and universities offer BSN programs that 

generally take four years to complete. The costs of being 

of a nurse can vary widely, anywhere from $40,000- 

$100,000 depending on the skills and the location. 

     To be a registered nurse, there are many exams that you 

have to take. Aspiring nurses must pass a national 

licensing exam called the National Council Licensure 

Examination-RN, which the National Council of State 

Boards of Nursing administers. After this, most nurses 

must shadow another nurse for 1-2 years so that they can 

have some practical experience. 

     In conclusion, for students considering a career in 

medicine, if you are interested in significant patient 

contact then you should consider being a nurse. On the 

other hand, if you would like your medical contribution to 

be more scientific in nature, then being a doctor is right for 

you. 2



INTRIGUING MEDICAL CAREERS 
When someone says ‘doctor,' the first thing that comes to 

your mind is probably a person in a royal blue or white scrub 

suit, with a stethoscope around their neck so they can listen 

to your heartbeat and diagnose your illness. Or, perhaps it is 

a formidable figure with a mask stretched on their face, a 

threatening scalpel clenched tightly in their hand. Most 

individuals know what a surgeon is, or maybe even a 

gastroenterologist, but do you know what a hematologist 

is?  

     Hematologists diagnose, cure, and prevent diseases 

related to the blood. This is a significant role, because 

“When something is wrong with your blood, it can affect 

your total health.” (Blood Disorders, Hematology.org) 

Disorders that hematologists 

can help cure are blood clots 

and blood cancers (such as 

leukemia or lymphoma). They 

diagnose illnesses like this by 

studying a patient's red and 

white blood cells, blood vessels, 

bone marrow, lymph nodes, etc. 

You need to go to school for a 

minimum of nine years, four

years of medical school, three 

years of residency, and two 

years of a fellowship for 

specialized training (i.e., adult 

hematology, pediatric 

hematology, etc.). You’ll earn 

about $120,000 annually as a 

hematologist. 

     A forensic pathologist 

examines tissue samples and 

conducts autopsies to find the 

cause of death in a victim. To 

qualify for this role, you must go 

to school for twelve years 

minimum after graduating from 

high school. That is four years of 

undergrad, four years for a 

doctoral degree, another three 

years in a residency program, 

and finally a year in a forensic 

pathology fellowship. This may 

seem like a lot of education fees 

to pay off, but you can do it with 

the big salary of a forensic 

pathologist.  
Article By Sindhu Saggeri 3



You will start off at about $95,000 annually, and 

in 10-20 years you can be earning over 

$200,000! Becoming a forensic pathologist is a 

lot of work, but if you are passionate about 

medicine and solving crimes, it will be a fun path. 

      “Anesthesiologists are primarily responsible 

for the safety and well-being of patients before, 

during and after surgery. This may include 

placing them in the state of controlled 

unconsciousness called ‘general anesthesia,' the 

provision of ‘regional anesthetics’ where only a 

portion of the body is made numb, or 

administering sedation when indicated for the 

relief of pain or anxiety.” (About the Profession, 

American Society of Anesthesiologists) After 

completing their undergrad, students must 

attend four years of medical school and four 

years of at anesthesiology residency program to 

become an anesthesiologist. They earn about 

$140,000-$300,000 annually.  

     An oncologist diagnoses and prevents cancer. 

There are three types of oncologists- medical 

oncologists, who treat cancer using 

chemotherapy, surgical oncologists, who 

manually cut out the tumor, and radiation 

oncologists, who treat cancer with radiation. To 

become an oncologist, you need to go to medical 

school (four years) after your undergrad. After 

that, you have to complete a residency program 

for about three years. Oncologists earn about  

$290,000 annually. 

    “The science of Immunology encompasses the 

study of the development, anatomy functions 

and malfunctions of the immune system, all of 

which are of fundamental importance to the 

understanding of human disease.” (What is 

immunology?, Harvard Medical School) The 

immune system fights off diseases, so the more 

we understand it, the more potential we have to 

discover new, more efficient ways to cure 

diseases. Becoming an immunologist requires 

four years of medical school (after your 

undergrad), completing a residency, and then 

completing a fellowship of about three years.    

     And finally, ophthalmologists. Ophthalmology 

is the study and curing of diseases of the eye. 

Ophthalmologists are different from 

optometrists because “An ophthalmologist 

diagnoses and treats all eye diseases, performs 

eye surgery and prescribes and fits eyeglasses 

and contact lenses to correct vision problems. 

Many ophthalmologists are also involved in 

scientific research on the causes and cures for 

eye diseases and vision disorders.” (Difference 

between an Ophthalmologist, Optometrist, and 

Optician, American Association for Pediatric 

Ophthalmology and Strabismus), while 

optometrists just test your eyes to check for

vision problems. You need to go to four years of 

undergrad, four years of medical school, and 

about four years of specialized training to 

become an ophthalmologist.  
4



DR. SRIKALA PONNURU - ER SPECIALIST 

"It feels good to 

help someone, 

whether it’s a 

small or big 

problem. 

Helping 

someone 

makes me feel 

like I made an 

impact. " 

Q: Can you please give a quick 

intro of your job? 

A: I am an emergency medicine 

specialist and have worked in 

the ER for the last 16 years. 

Currently, I work in the trauma 

center; the people who usually 

come here are those who are 

very sick or have gotten into an 

accident. Saving people’s lives is 

the only thing I do. 

Q: What education process did 

you go through to become what 

you are today? 

A: After graduating from high 

school, and getting my 

Bachelors degree at Penn State 

University, I entered into a 

combined medical program. it 

only took me six years to finish 

my education. In addition to 

medicine, I took French for six 

years, but it never helped me in 

my career. On the other hand, 

learning Spanish proved to be 

quite beneficial in my everyday 

job.  

Q: How does it feel like to help 

others? 

A: Two words: Very 

Empowering. It feels good to 

help someone, whether it’s a 

small or big problem. Helping 

someone makes me feel like I 

made an impact. While 

performing my duties, I am 

focused. But, whenever I get a 

few minutes to myself, I reflect 

and realize that I have made a 

difference in someone’s life and 

it just feels good. 

Q: What are some tips you 

would give to other people who 

might be interested in this 

career? 

A: 

- You really want to know 

yourself as a person 

- Staying Passionate and 

knowing deep down that not 

every patient is going to leave 

your office a healthier human 

beign

- Teamwork is a critical 

component to this job. 5
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ARTICLE BY SINDHU SAGGERI 

A LOOK INTO MEDICAL "TREATMENTS" OF THE PAST 

     Yes, in the 19th century, cocaine was used to

soothe toothaches. Today, we use a more ‘family 

friendly’ pain-reliever for toothaches, ibuprofen. 

“Ibuprofen works by blocking the production of 

prostaglandins, substances that the body releases 

in response to illness and injury.” (Ibuprofen: Uses, 

Interactions, and Side Effects, Medical News Today) 

Cocaine has many side effects, including (but not 

limited to) heart attacks, anxiety, paranoia, tremors, 

tics, vertigo (dizziness), etc.   

     You have probably heard of bloodletting- it was 

when “doctors” slit open patients and drained their 

blood, because in the 18th century, people 

believed it was the solution to everything. You have 

cancer? Easy solution, drain a few liters of your 

blood and you’ll be just fine! Obviously, we know 

realise that bloodletting was in fact quite harmful 

to patients, but it can produce positive effects in 

patients with heart failure. This is because it 

reduces the pressure in the blood.  

Bloodletting was quite common all over the world 

(i.e. Rome, Greece, Europe, and even the United 

States!). In fact, our first president asked to have his 

throat slit after he developed a throat infection. 

Three and three fourths ounces of blood were 

drained from his throat in a ten hour period! 

     Element 33 on the periodic table, an arsenic 

metalloid, certainly should not be ingested. 

“Arsenic is highly toxic.” (Arsenic, World Health 

Organization) “Death from acute arsenic poisoning 

can take anything from two hours to four days.” 

(Arsenic-- The Near Perfect Murder Weapon, 

Huffington Post) But, in the late 1700s, a potassium 

arsenic solution known as Fowler’s Solution was 

prescribed as a general tonic for malaria, chorea, 

and syphilis. The result was cirrhosis (a chronic 

disease of the liver) and cancer. Today, arsenic (in 

the form of arsenic trioxide) is used to treat acute 

promyelocytic leukemia (blood cancer). 

6



        “Trephination (also known as trepanning or 

burr holing) is a surgical intervention where a hole 

is drilled, incised or scraped into the skull using 

simple surgical tools.” (Trephination, Ancient 

History Encyclopedia). Evidence has shown that 

trephination has been administered as early as the 

Neolithic period of the Stone Age. It was common 

in Europe, China, and Mesoamerica. Trephination 

was used to remove shattered pieces of bone from 

injuries to the skull, which were common because 

of frequent wars. Trephination, though quite 

alarming, was actually helpful to the patients who 

received it. The skulls of the patients show signs of 

healing. Trephination is sometimes used today to 

treat migraines, mental disorders, and epileptic 

(brain) seizures, but there is a lot of controversy on 

the topic as many scholars disagree on whether is 

safe enough to conduct, and whether the results 

are worth the risk.  

     Did you know that heroin was one of the major 

ingredients for cough syrup in the late 1800s? 

America in the past was a strange place. In the 

1890s, the German company Bayer marketed the 

addictive substance towards children! It was made 

in 1874, and continued to be sold until Bayer 

realized it's addictivity in 1912. In 1914, the United 

States government deemed it a ‘prescription only’ 

drug, and in 1924 they decided it shouldn’t be sold 

at all, which was a good decision on their part. If 

you didn’t know, heroin can cause lethargy, 

drowsiness, liver disease, heart problems, lack of 

interest in life, decline in self esteem, nausea, and 

blood clots. Overdose can cause death. Again, 

don’t do drugs! 

     Last but definitely not least, a superstitious, 

cannibalistic medicine. Most of the treatments 

mentioned in this article were popular in the 18th- 

19th century, and here is yet another. 18th century 

Europeans dined on corpses as cures for illnesses 

of all sorts. Moss from dead soldier’s skulls was 

used as a preventative for nosebleeds! British 

royalty, including King Charles II and Queen Mary, 

supported this unusual form of “medicine”, and 

Charles I was made into corpse medicine! 

Europeans wore powdered mummies, human fat, 

flesh, bone, brains, and skin. In his laboratory, 

Charles II distilled human skulls, and this fluid, 

known as ‘King’s Drops’, was commonly used as a

medicine for epilepsy, convulsions, and emergency 

treatment for the dying. This wasn’t necessarily 

bad for the “patients”, it was just strange. 

7



PROSTHETICS 

THROUGHOUT HISTORY 

     Creating an artificial arm is one of the 

most challenging engineering challenges 

because of the complex motions of the 

fingers, thumb, wrist, elbow, and shoulder. 

This article gives a brief history of 

prosthetic arms from their roots in 

warfare to where they are today. 

     The earliest record of an artificial arm 

was of a Roman general that used an iron 

prosthesis to hold his shield in battle (200 

BC). Very little changed through the Dark 

Ages (500s-1000s).  Prosthetic arms were 

fashioned using iron and had little to no 

function other than to cover the 

amputation or deformity.  

     The Middle Ages (1000s-1400s) began 

to see growth as hinges were incorporated 

into the artificial limbs. These hinges allow 

the wearers of these prosthetics to change 

the position of the artificial hand which 

somewhat replicated the movements of a 

human hand. The wearer could adjust the 

hand to grasp and hold objects, but it was 

still difficult to control the prosthetic arm. 

Soldiers (knights) continued to use 

prosthetics to keep their shield in battle. 

      During the Renaissance (1400s-1800s), 

craftsmen began to experiment with 

different materials such as iron, steel, and 

copper to make prosthetic arms. Gotz Von 

Berlichingen was a German soldier who 

lost his arm in a cannon accident. Gotz’s 

prosthetics used springs which although 

did not function, showed some of the first 

attempts at functioning prosthetics. 

     The US Civil War (mid-1800s) caused 

the number of amputees to drastically 

increase which inspired advancements in 

prosthetics. A man named James Hanger 

crafted the Hanger Limb arm, a prosthetic 

arm that took after the human arm 

incorporating joints where they would be 

on a normal human skeleton. These joints 

were made out of hinges that could be 

tightened and loosened based on the 

user's preference. The hand of the 

prosthetic arm was also much more 

advanced as it featured much more 

complex movements and an adjustable 

grip. 

     During World War I, a new type of 

prosthetic called the body-powered 

prosthetic was developed which used a 

tension cable to control a claw. The body- 

powered prosthetic required the user to 

wear a strap to pull on the cable to power 

the claw using springs, ropes, and gears. By 

performing certain body motions, the user 

of this prosthetic could open and close the 

claw allowing them to grasp objects. 

ARTICLE BY JASON CO 
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     Later during World War II, another new 

type of prosthetic was created called the 

myoelectric prosthetic. The myoelectric 

prosthetic used electrical motors to control 

the fingers of an artificial hand. The 

myoelectric prosthetic arm detected electrical 

signals from muscles which would alter the 

position of the fingers. Although this 

prosthetic was much more helpful than a non- 

functioning prosthetic, the myoelectric arm 

was difficult to control at the time and was 

heavy due to the weight of the batteries. 

      

      

 The LUKE arm, developed by Dean Kamen 

(inventor of the Segway) and funded by 

DARPA (government defense agency), is one 

of the most advanced myoelectric prosthetic 

arms and replicates the movement of a hand. 

The LUKE arm is controlled in many different 

ways depending on the user's preference. The 

arm can be controlled using electrical signals if 

the user wishes to attach the arm to their 

body with special surgery. Without surgery, 

the user also has the option of wearing a strap 

to secure the arm onto their body. The user 

then controls the arm with their feet using 

certain foot motions to change the position of 

the arm. Currently, training is required to 

control the prosthetic arm using the muscles 

and brain, but testers have described the arm 

as very helpful. 

The 21th century marked the use of 3D printing for 

prosthetics. A non-profit company called e-NABLE 

designed a prosthetic arm that could be 3D printed 

and customized to fit the user comfortably. The goal of 

the e-NABLE project was to allow people all over the 

world with access to a 3D printer to print modified 

versions of prosthetics for others in need. 3D printing 

used cheap and lightweight plastic which made these 

prosthetics more affordable. 

9



PACEMAKER 

The pacemaker is a 

device for people who 

suffer abnormal heart 

rhythms. The pacemaker 

is an implant that sends 

an electrical shock to 

your heart to return it to 

its normal state. 

PROSTHESIS 

Prosthesis is an artificial 

body part (in this case a 

leg) that can act as a 

replacement for those 

who do not have the 

actual body part. Many 

people with physical 

impairment use 

prosthetics to achieve 

everyday tasks. 

BIONIC EYE 

The Argus II Retinal 

Prosthesis (Bionic Eye) 

cures the ones suffering 

from retinal blindness. 

The bionic eye uses an 

electrode implant in the 

visual cortex with a 

camera to help people 

see once again. 

TOP 3 MEDICAL 

INVENTIONS 

ARTICLE BY AKASH VIG 
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ARTICLE BY HALLE KUBOTA 

SPOTLIGHT ON BIOTECHNOLOGY

Iris BioTechnologies is another medical company. Located in 
California, the company has successfully created Nano- 
Biochips and a BioWindows system, both have the ability to 
analyze changes in cancer pathways by finding biomarkers. The 
types of technology that the company creates are hoped to 
surpass a few things like speed and the cost of present day 
technologies. The company has also successfully created a
biochip that can read and identify the gene patterns in multiple 
types types of breast cancers. Iris BioTechnologies looks to 
create a better and more cost efficient business and health 
care system for everyone.

A company called Exogen Biotechnology, strives to create 
better technology to help organizations observe DNA damage. 
They were founded in hopes of creating a more accessible and 
affordable way to test tissue specimens for the public. What is
DNA damage? DNA damage occurs when one is exposed to 
harmful industrial or environmental agents, or when they are 
exposed to ionizing radiation. The DNA damage being 
observed is connected to diseases, including cancer. As you 
may know, that DNA is stored inside cells, and stores all 
genetic information. Since DNA has the possibility of being 
damaged, it is important to Exogen Biotechnology to find ways 
to study and reverse the dangerous effects. Damaged DNA can 
lead to genetic mutations including accelerated aging.

11



LATEST INVENTIONS IN THE MEDICAL AISLE

In recent years, headaches have become very 

common in the daily lives of many people due 

to work-related stress, and other factors. 

Aspirin is used by many people to relieve 

themselves from this terrible pain in the head. 

A nerve called the sphenopalatine ganglion 

directly relates to the chronic forms of a 

headache and scientists have made an 

implantable device that can block pain signals 

being sent out from the brain, after the first 

sign of a headache. The user is able to turn the 

device off after the headache leaves.  

Many solutions have been developed to cure 

retinal degenerations, but one particular 

solution stands out the most. Scientists have 

made an artificial retina that can be implanted 

into the eye and it works just like the actual 

one. This device has been tested out with rats, 

and the results were excellent. Scientists were 

able to see an increase in the activity of the 

primary visual cortex. This is a part of the brain 

that deals with visual information. This new 

solution to restoring vision looks promising and 

will hopefully become available to humans 

soon. 

ARTIFICIAL RETINA

ELECTRONIC ASPIRIN

ARTICLE BY THOMAS MATHEW 
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Virtual reality is a promising technology that 

medical schools are using unusually. It is being 

used to help medical students get a better 

understanding of the anatomy of the human 

body. With the help of VR, students can dig 

through the different muscles and bones of 

the human body without hurting anyone! In 

the future scientists hope to use this 

technology to simulate working inside a 

hospital and caring for patients so that 

medical students can get accustomed to the 

rigorous environment.  

Genetic engineering is a solution to many 

problems and is getting more and more 

popular every year. You’ve probably heard of 

CRISPR, one of the most advanced technologies 

related to genetic engineering. It stands for 

Clustered Regularly Interspaced Short 

Palindromic Repeat. CRISPR is a DNA sequence 

that can destroy a virus’s genome, protecting 

the immune system from harm's way. This new 

technology may not be able to do much now, 

but it will give rise to many more advanced 

versions of it, that will be capable of doing much 

more. 

Artificial intelligence is yet another ever- 

growing tech that can change the medical 

field forever. Most hospitals store a ton of data 

in databases. This data includes information for 

every aspect of the hospital, from treatment 

plans of a patient to reports that physicians can 

use to make a right decision. It is hard for 

people to keep track of all this data without 

spending many hours organizing it. This is 

where AI comes in. It will be able to keep track 

of all data and make data retrieval in hospitals 

much more effective than the way it is now. 

CRISPR

VR FOR MEDICAL STUDENTS

AI IN THE MEDICAL INDUSTRY
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MATERIALS
Printer Paper

Printer 

Scissor

2 Plastic Straws

Tape

4 Peices of Velcro

2 pieces of 2 ft. fishing wire

1, 1 foot PVC or wood

2 Capillaries

Glue

ARTICLE BY AMINAH HEDGES

DIY MEDICAL CENTRIFUGE 

     Centrifuges are devices commonly used in 

the medical field. Centrifuges rapidly spin to 

separate liquids of different densities, and 

liquids from solids. These medical devices 

can separate blood, dna from rna, or cell 

cultures. Of course, you could always use a 

salad spinner to replicate this at home, but 

scientists from Stanford University have 

created an inexpensive alternative to this 

bulky piece of lab equipment. This isn't just a 

fun project, but an actual piece of 

equipment. In rural communities, people 

can't afford expensive medical 

equipment.The paper centrifuge can be 

made for around 20¢ and can help to 

identify many deadly diseases like malaria, 

tuberculosis, and even HIV. 14



Print two circles with a radius of 55mm on 

a piece of paper 

Cut two small holes with a pair of scissors 

in the center 2.5mm apart 

Cut two straws into two 40mm pieces  

Seal one end of each of the straw pieces 

with tape 

Glue or tape the two straws at opposite 

ends of the inner face of one of the paper 

discs, sealed side out 

Place four Velcro pieces equally around the 

disc 

Stick the discs together using the Velcro  

Thread the 2 pieces fishing wire through 

the holes in the center  

Tie the pieces of fishing wire to two 1ft long 

pieces of wood or pvc 

INSTRUCTIONS HOW TO USE
To use the centrifuge, 

first fill the capillaries 

with the liquid you 

wish to separate and 

place them in the 

straws. Pull outward 

on the handles, until 

the string is taught. 

 Then, move the 

handles towards the 

center.  Repeat this 

process for anywhere 

from one minute to 

fifteen minutes 

depending on the 

intended use. 
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Everything can be poisonous if too much of it 

is consumed. This includes water and oxygen 

(and memes). 

Cows are sometimes known as animals that 

chew food, swallow, and then spit it back up to 

eat it again. Weirdly, humans can do the same 

thing. It’s a condition called “rumination.”  

For a very long time, doctors never washed 

hands. They could treat someone with a deadly 

infection and then go right over to you. It 

wasn’t until 1846 that a doctor named Ignaz 

Semmelweis suggested it. Unfortunately, 

people didn’t like being told they were killing 

people with their bad habits. He was thrown in

a mental asylum. 

A 10-year study conducted in Europe showed 

that the death rate from heart attacks on 

Mondays was 20% higher than any other day. 

Now you have a good reason to dislike 

Mondays!  

A sneeze creates wind that moves up to 100 

miles per hour, and a cough moves out at up 

to 60 miles per hour.

Human hair is tough. It can be burnt, but that’s 

about it. It is not affected much by water, 

temperature, climate changes, wear and tear,

and natural decay. It can even resist many 

types of chemicals and acids. 

You can get artificial bone implants, fake limb 

prosthetics, and even machines that can 

replace your heart and lungs, but people just 

can’t seem to replicate blood. 

Having too low cholesterol can be linked to 

more aggressive and sometimes violent 

behavior, and the same vice versa. 

When your eyes send an picture to the brain, 

it’s transmitted upside down. This is because 

light refracted through a convex lens inverts 

the image. Thankfully, the brain’s visual cortex 

automatically flips it back around, so you don’t 

notice it happening. Imagine doing homework 

like that! 

Ileus, a condition that causes abdominal issues, 

can be helped by chewing gum, a tested and 

valid treatment (as long as you don't swallow 

it). 

BELIEVE IT OR NOT!
ARTICLE BY RYAN LIU
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     The marriage between medicine and technology has made 

possible the  curing of  the once uncurable. Let’s look at some of 

the most amazing medical technlogies of today. 

     One of the latest medical technologies of today is 3D 

Bioprinting. 3D Bioprinting is the process of creating cell 

patterns in a confined space using 3D printing technologies, 

like Digital Light Processing (DLP) and Selective laser melting 

(SLM). 3D Bioprinting utilizes the layer-by-layer method to 

deposit materials known as Bioinks (A liquid mixture of cells, 

matrix, and nutrients) to create tissue-like structures that are 

later used in medical and tissue engineering fields. 

     Currently, 3D Bioprinting is used to print exact replicas of 

tissues and organs, so that scientists can have a 3D model of a 

patient’s organ, thus helping them better understand the 

problem with the patient. In addition, scientists use 3D 

bioprinting to replace shattered and untreatable bones in the 

skeletal system. 

     Many scientists have incorporated the use of 

nanotechnology into medicine and created nanobots. A 

nanobot is a very small, self-propelled machine, especially one 

that has some degree of autonomy. The nano in nanobot, 

represents its average size. One nanometer is 3.937e-8 of an 

inch. To put that into perspective, a single strand of human 

DNA (Deoxyribonucleic Acid) is about 2.5 nanometers long, 

and a single hydrogen atom, the smallest and simplest thing in 

the universe, is about 0.1 nanometers across. The ideal 

nanobot consists of a transporting mechanism, an internal 

processor and a fuel unit of some kind that enables it to 

function. Because they are so small, nanobots take an 

extremely long time to make, so they design the nanobots to 

self replicate. The use of nanobots have many medicinal 

benefits. They are small enough to go through the smallest of 

capillaries, are able to destroy individual viruses and disease 

infected cells, and they can also unclog arteries without the 

need for operations and surgeries. 

     Another product that can revolutionize medicine is 

augmented reality. Augmented reality allows doctors and 

scientists to create a virtual 3D image of an organ of the human 

body. Scientists will not need to 3D print out a model, but can 

have a 3D model virtually. Using a VR (Virtual Reality) headset, 

scientists can not only have a 3D model of an organ , but have a 

first person view of a patient's internal organs via nanobots or 

cameras in the patient’s body. 

     Yet, another product that is revolutionizing the medical 

industry is the Smart Pill. Smart Pills are ingestible capsules 

that measure pressure, pH and internal body temperature as it 

travels through the gastrointestinal tract. These pills can help 

doctors diagnose patients with certain illnesses. In addition, 

these pills could deploy nanobots or medicine to help fix a 

problem in the human body. 

TECH & MED
ARTICLE BY AAYUSH SUGALI 
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SHORT STORY BY NEHA MANDAVA
MRS. FEATHERSTONE'S DOG 
As an animal doctor, I know I should be calm and 

composed. I am not usually this nervous, but this is 

Mrs. Featherstone’s dog I’m talking about. If you 

don’t know who Mrs. Featherstone is, then you are 

in luck! You could say that she’s the lonely cat lady 

of this neighborhood, except she owns dogs. If you 

asked me, I'd say that she's not right in the head, 

never ever cracking a smile or a thank you. But 

then again, I too don't like to interact with many 

other humans, other than my clients (which are 

animals). Good old Charlie is a bright-eyed, fat little 

dog. He’s a rather cute fellow, the kind that you 

awwwwww at in the animal shelter. The sad thing 

about him is that he doesn’t have a fourth paw. 

When I first saw him as a puppy, my heart almost 

broke. Charlie is the sweetest little thing. He is a 

brown and white Jack Russell Terrier, and he was 

adopted by Mrs. Featherstone when he was two 

weeks old. She found him bruised and bloodied in 

an abandoned alley with his dead mother and 

siblings. 

Everyone knows that the only thing Mrs. 

Featherstone cares about, is her dog. Since she has 

a lot of enemies in this neighborhood, Charlie 

tends to get hurt frequently. After Mrs. 

Featherstone found him, she brought him to me at 

once. His paw was so injured and mangled, 

amputation was the only way he could survive 

without infection. Mrs. Featherstone cared for him 

for months and helped him walk without his front 

paw.Okay, okay, Mrs. Featherstone isn't as bad as I 

said earlier. I mean she is crazy protective of 

Charlie. 

     Anyways, a few months ago Mrs. Featherstone 

brought Charlie in for his usual check up. He was 

coughing lethargically and didn’t seem as peppy 

as usual. He also appeared unusually lighter than 

his last checkup. After conducting a blood test on 

him, we found out that Charlie actually contracted 

heartworms. A lot of them. Upon hearing that 

news, Mrs. Featherstone collapsed, and started 

sobbing uncontrollably. 18



What was even more frustrating, was that the 

treatment wasn’t working. I had never seen such a 

terrible case of heartworms. It was evident that 

Charlie was a fighter. One day, while I was 

performing a monthly check up on a litter of 

Rottweiler pups, Mrs. Featherstone along with a 

limp Charlie barged into the room. “It’s urgent,” she 

said. I quickly asked my assistant to continue the 

check-up while I tended to the needs of Charlie. I 

hurriedly stepped into another room and was 

followed by the pair. I had my veterinary team try 

and revive Charlie, while I interrogated Mrs. 

Featherstone. I asked her what happened and 

when it happened. Poor woman, she could barely 

speak, she was so devastated. After a few minutes, 

Charlie was finally revived.  

      I glanced at him. He appeared so worn and 

beat down, scraggly, and thin, with a tired look of 

sadness on his face. As I looked into his soulful 

brown eyes, I knew that I would do whatever I 

could to save him. 

I turned to Mrs. Featherstone and said, “Mrs. 

Featherstone, I know this has never been done 

before, but do you trust me?” She nodded her yes. 

“Well then,” I said. “I will perform a heart surgery on 

Charlie to get rid of the heartworms.” Mrs.

Featherstone looked at me with her mouth agape. 

She asked me if it was okay to try it on her precious 

dog. I asked her, “Do you want me to perform the 

heart surgery and maybe save your dog’s life or let 

Charlie die without even trying? Do you want to 

live the rest of your life knowing that you could’ve 

possibly saved your dog, but you didn’t?” She gazed 

up at me and told me that she would be willing to 

give it a try. I immediately got to work. Me and my 

fellow veterinarians wheeled Charlie away to the 

EARS, The Emergency Animal Room for Surgeries. 

As I sterilized my hands that were about to touch 

this dog’s heart, I took a deep breath. After two 

hours, I came out of the EARS room and took off 

my gloves. Mrs. Featherstone was anxious to see 

the outcome of the surgery. “What happened?” She 

asked. Seeing the grave look on my face, she 

immediately sat down in her chair, gripping the 

armrests tightly. She was fearful that her dog had 

died. I calmed her down and then told her what 

happened. I had extracted many heartworms out 

of the heart. It was a little easier because the 

parasites were pretty big. After this, I had carefully 

stitched Charlie back up. He was still a little woozy 

from the anesthesia, though. Upon hearing this 

information, Mrs. Featherstone cautiously asked, “Is 

he OK, though?”  

Her tiny, frail body began to shake so much with 

shock; I feared she would have a heart attack. After 

she regained her consciousness, Mrs. Featherstone 

started to beg me to try and save her dear puppies. 

I told her that perhaps pills and antibiotics would 

do the trick, but she could sense the uncertainty in 

the tone of my voice. I gave her some pills and told 

her to provide Charlie with the best months of his 

life, and then sent the pair home. She later said to 

me that Charlie was smiling and sniffling happily 

the entire way home. In the veterinarian's office, I 

was thinking about what I could do to try and save 

Charlie’s life. Heartworms are parasites that live in 

dogs’ hearts. They are contracted by mosquitoes. 

Mind you that these parasites can only be life- 

threatening in large doses and especially in a weak 

dog. And that was the exact situation that Charlie 

was in. I called Mrs. Featherstone and her dog in 

regularly to give Charlie more medication and

steroids too. I also advised her to minimize 

Charlie’s exercise, as it could further the injury. At 

this point, there were too many heartworms and 

Charlie was slowly dying, from all the medication 

and the parasites. His cough had gotten out of 

hand and his wheezing was insuppressible. 
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 VET

"I was simply 

happy, that I 

could make 

sure Charlie 

barked without 

suffering for 

many days to 

come!"

I told her that he wasn’t dead or ill now, but until 

he is up and awake, we wouldn’t know for certain. I 

wanted to do another blood test on him to see if I 

had removed all of the heartworms from his heart. 

I took Mrs. Featherstone back to the EARS room 

and showed her, her dog. Charlie blearily opened 

his eyes and thumped his tail in excitement in 

seeing her. Mrs. Featherstone burst into tears and 

scooped him into her arms. “Thank you, doc,” she 

said to me, as she gazed fondly at her pup. 

     In a few days, Charlie was up and about and as 

happy as can be. Mrs. Featherstone was finally 

allowed to take him home. I ran one last blood test 

as I had promised and the results for heartworm 

came out negative. Mrs. Featherstone and Charlie 

thanked me; Mrs. Featherstone with a fruit basket, 

and Charlie with a face full of slobbery kisses. Then, 

they hopped into their car, ready to finally go back 

home happy and at peace. I could only imagine 

their happiness as they drove off into the distance. 

I was simply happy, that I could make sure Charlie 

barked without suffering for many days to come! 
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SLI 
SPOTLIGHT 

CASHTIVITY
     Cashtivity is a project-based learning tool that allows 

students to understand STEM concepts while also 

having fun and completing challenges relating to real- 

world events. To join Cashtivity, all teachers have to do 

is log in and create a class with a distinct code for every 

one of their students. The teacher can browse through 

and choose which challenge(s) he/she wants his/her 

student to complete such as ‘T-Shirt Business,’ ‘Bakery,’ 

or ‘Kitchen Garden.' Cashtivity challenges touch upon 

 math, related math, finance, and virtual business. 

Cashitivity builds the skills needed to properly design, 

market, and follow through with a business model. 

Teachers can monitor students in their classroom from 

their dashboard and view their progress and 

performance. Teachers can choose challenges from the 

Cashtivity website, and share it with their students, 

based on their mathematical skill level. As of March 

2015, over 1,000 students and teachers in over 100 

schools are using Cashtivity. In conclusion, Cashtivity 

“gives you a way to instantly open up mathematical 

discussion and debate, engage students in problems 

with rich context and real world application which in 

traditional, conceptual math teaching is hard to do.” 

     The 49ers SLI has the opportunity to beta test this 

upcoming and new learning tool. During the course of 

this beta testing, the STEMATIX team  interviewed Ms. 

Nina Demediuk, the head of partnerships and pilots at

Cashtivity. Ms. Demediuk states that Cashtivity was 

founded because “The founder and CEO Marissa di 

Pasquale felt that real world math with a business and 

entrepreneurial context was missing from classrooms.” 

During the course of the interview, Nina Demediuk 

shared some insightful feedback on how to make a start 

up successful. “Work work work in parallel with 

research and really understanding customer needs, 

problems, and requirements!!” 

ARTICLE BY ROHAN MALYALA 
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Laser Cut Christmas Ornaments for the 
Lucile Packard Children's Hospital by SLI 

Cohort of 2022

FLL Robot by The Subs (Will Zhou, Sindhu 
Saggeri, Anishka Bhartiya, Jace Chang, 

Amberlyn Edens)

Birdhouse by Lorenzo Beronilla UCA Cat By Princess Bergado 
Living Hinges Project by Jordyn 

Leak

Design thinking (STEM Lab Storage) by Halle Kubota, 

Rhea Nair, Amy Zhou
FLL Robot (Rammy) by Hydrosaurusrex (Jessica Wang, 

Rhea Jain, Kaitlyn Butcher, Tyler Louie, Rishab Gupta)

SLI STUDENT 

SHOWCASE
PICTURES BY JESSICA WANG
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