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Introduction 

A big welcome to the new Baltic Science Journal - Summer Update Edition, a shorter 

snappier version of our regular science journal. In this issue you can expect the same 

quality of content as in our main journal, but we will be introducing a few new things.  

The majority of the segments will remain the same, such as information about UTC 

student projects and the news in brief, bringing you the most up to date, ground-breaking 

news stories in the scientific community. It still remains a science journal written by 

students who have open access to the projects that are taking place in chemistry, biology, 

physics and the humanities here at the UTC. Its aim is, as always, to help expose the pre-

university research projects to the public to raise awareness of the exciting research and 

project work being carried out by students at Liverpool Life Sciences UTC. 

We have introduced a ‘Featured Scientists’ segment, in which we will introduce you to the 

work of local researchers, school partners and a recent Nobel laureate. Continue reading 

to find out who we have chosen, and to learn more about their research.  

We are also featuring work from our Junior Researchers from years 10 and 11 who have 

been working on projects which attempt to address the problem of single-use plastics. 

These students have also started work on their own independent projects working towards 

the sustainable development goals set out by the United Nations:  

We hope you enjoy this new edition of The Baltic Science Journal! 

 

Ben Monaghan, William Morris, Samuel Johnstone and Amelia Cassell 
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Foreword 
from the Senior Editors   

Dr. John Dyer 
Ms Sarah-Jane 

Linkman 
 

We are delighted to bring you the second edition of the Baltic Science Journal. This is a shorter, 

update edition which aims to summarise and preview some of the projects being carried out by 

students at Liverpool Life Sciences UTC before they are published, in full, in our main edition coming 

soon. It has been an exciting year, which has seen the launch of the Baltic Research Institute. To 

our knowledge, this is the first student-led research institute to be set up in a school anywhere in 

the world. In September our year 12 students applied for positions including leadership roles such 

as ‘Director of Institute’ and ‘Head of Communications’, technical roles and education/outreach roles.  

 

The students have really risen to the challenge and have become more and more autonomous over 

the course of the year. The communications team will publish two more editions of the school journal 

before the end of the year, and at least four episodes of the Baltic Podcast. The education and 

outreach team have led public engagement activities at Liverpool World Museum, planned and 

delivered many exciting practical science sessions for local primary schools and are currently 

planning a showcase event at the institute. The advanced manufacturing team have developed our 

3D printing facilities and introduced new systems to ensure orders are met and provided expertise 

on a number of student research projects. The technical and model organism teams have re-

organised the workspaces in the labs and are facilitating practical project work. The collections team 

have created an exhibition space in the BRI to display our collections and showcase outstanding 

project work. At the heart of it all is the amazing range of research and project work being planned 

and carried out by the students themselves. The creativity of the students is amazing and the Baltic 

Research Institute is enabling them to develop their ideas and research more effectively. 

 

In addition to the exciting developments in the sixth form, our KS4 students are also grasping new 

opportunities. The students use their projects around the sustainable development goals to develop 

ideas to try to solve real world issues. This was made clear when teams of students not only 

participated in the North West heat of the Big Bang Competition but three of the teams also of the 

managed to take their projects to the NEC in Birmingham, for the National final for the Big Bang 

Competition. We are immensely proud of them for their dedication to their projects and their ability 

to present their knowledge and understanding of their chosen topic to the judges. Following on from 

this success, more of our students than ever before have opted to compete in the 2019-20 Big Bang 

North West Competition. 

 

Dr John Dyer                                                                               Miss Sarah-Jane Linkman,  

Lead Teacher for Science Innovation,                                           Innovation Lab Manager 

Liverpool Life Sciences UTC                                                     Liverpool Life Sciences UTC 
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Science News in Brief 
 

Regulating gut bacteria could help 
treat patients with anxiety 
More and more studies are finding that there is a link 
between our brains and our guts. A recent meta-
analysis published in the BMJ’s General Psychiatry has 
concluded that it is possible to successfully treat the 
symptoms of anxiety through manipulating a patient’s 
gut microbiome. The study analysed the results of 
over 3000 studies and found that non-probiotic 
interventions that altered a patient’s gut bacteria 
were more effective in relieving anxiety symptoms 
than probiotic interventions. 
 

 
Figure 1. The gut microbiome is the 
range of bacteria living in our 
intestines. This is unique to each 
person. (https://medium.com) 

Yang, B., Wei, J., Ju, P. and Chen, J., 2019. Effects of regulating intestinal microbiota on anxiety symptoms: A 
systematic review. General Psychiatry, 32(2), p.e100056.  
 
 

More bad news for honeybees 
A large survey involving over 25,000 beekeepers in 
36 countries has found that the number of honeybee 
colonies has declined by 16% in the winter of 2017-
18. Some countries, including England and Northern 
Ireland reported losses of over 25%. Honeybees are 
important pollinators in natural ecosystems and our 
own food production systems rely on them and other 
pollinators. The study also found that beekeepers 
who moved their colonies to access other sources of 
food experienced smaller losses than those who kept 
them in the same place. 
 

 
Figure 2. Honebee image 
(ttps://www.washingtonpost.com) 

Gray, A., Brodschneider, R., Adjlane, N., Ballis, A., Brusbardis, V., Charrière, J.D., Chlebo, R., F. Coffey, M., 
Cornelissen, B., Amaro da Costa, C. and Csáki, T., 2019. Loss rates of honey bee colonies during winter 2017/18 
in 36 countries participating in the COLOSS survey, including effects of forage sources. Journal of Apicultural 
Research, pp.1-7. 
 
 

Disc of gas discovered around 
supermassive black hole. 
A massive disc of interstellar gas has been discovered 
wrapped around the supermassive black hole at the 
centre of our milky way. This ring of cool gas is 
around 26,000 light years from Earth and could help 
astrophysicists learn more about accretion, the 
process by which material is siphoned onto the 
surface of a black hole. Maybe we are about to 
discover some of the hidden secrets of black holes. 
 

 
Figure 3. ALMA image of the rings of 
hydrogen circling the black hole. 

Elena M. Murchikova, E. Sterl Phinney, Anna Pancoast, Roger D. Blandford. A cool accretion disk around the 
Galactic Centre black hole. Nature, 2019; 570 
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Student Research Summary 

Designing and Building a Crookes 

Radiometer (EPQ)  

 

A Crookes radiometer is a glass bulb in which 4 vanes, each with a 

reflective and a black side, are connected at 90°, will rotate when hit 

by light, demonstrating how light has momentum. Benjamin Holt’s EPQ was based 

around researching, designing and building a Crooke radiometer. He began by 

researching the mathematics and physics underpinning the radiometer and the 

history of the device. Ben was also interested in how Crookes himself theorised that 

the radiometer worked in comparison to how we now understand it. Crookes 

believed the radiometer would rotate because of ‘pressure of light’ which was based 

on Newton’s corpuscular theory of light which states that light is made of tiny 

particles called corpuscles and that these exert a force on the vanes of the 

radiometer causing it to turn. We now believe that the rotation can be caused 

through two different processes: 

1. In a complete vacuum (no gas particles present) 

photons of light hit the reflective side of the vanes 

transferring the tiny amount of momentum they have to 

the vanes and causing rotation.  

2. In a partial vacuum the black side of the vane gains 

more thermal energy from the photons of light than the 

reflective side because black surfaces are better 

absorbers of thermal radiation. This causes the gas 

particles close to the black side of the vane to gain 

thermal energy which is transferred into kinetic energy 

leading to a pressure difference and rotation. 

Ben started by building a vacuum chamber, which he 

demonstrated by putting a deflated balloon inside and 

removing as much air as possible from the chamber. 

The balloon began to inflate, demonstrating that he 

had lowered the pressure in the chamber. He then 

built the vanes and dial for the first prototype. This 

prototype ultimately failed as the vanes did not rotate 

when hit by light, so he built a second, improving his 

design. He then investigated how to reduce the friction 

in the system using magnets. He built a third 

prototype, which was successful and he demonstrated 

rotation. Due to the difficulties in creating a complete vacuum, Ben’s radiometer 

worked through the second process (gas pressure) outlined above.  

By Ryan Tinsley 

 

Ben Holt 

Figure 4. Commercial Crooke's Radiometer 

Figure 5. Ben's Radiometer 
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Physics News Article 

Reusable Space Rockets

 

It has been an amazing few years for 

Space X. In 2017 they launched 18 

reusable Falcon 9 rockets and in 

February 2018 they launched the 

Falcon Heavy, the most powerful 

operational rocket in the world by a 

factor of two. The Falcon Heavy is 

close to 90% reusable and its payload 

was Elon Musk’s personal Cherry red 

Tesla roadster. Musk's Roadster was 

sent to a trans-Mars injection 

heliocentric orbit. Both side boosters 

landed successfully; the centre booster 

suffered two engine failures on re-

entry and struck the ocean, damaging 

two of the drone ship’s engines. But 

overall the test was considered a 

success.  

 

The Falcon Heavy rocket, with 

reusable side boosters, costs $90 

million. For a fully expendable variant 

of the rocket, which can lift a 

theoretical maximum of 64 tons to 

low-Earth orbit, the price is $150 

million. In comparison the ULA’s Delta 

IV Heavy rocket that comes close to 

the performance of the Falcon heavy, 

costs $350 million per flight and can 

lift about 29 tons to Low-Earth-Orbit 

and it’s not reusable. SpaceX keeps 

pushing the boundaries of what’s 

possible in the space industry. They 

plan to build a completely reusable 

rocket called the BFR, which is 

scheduled to launch to Mars in 2022. 

The BFR will carry cargo to the red 

planet. In 2024 there is a further 

planned launch of 4 BFR rockets to 

Mars, two of them will be manned.  

Let’s hope that Space X and Elon Musk 

can continue to focus on these exciting 

projects and not on getting involved in 

arguments on Twitter! 

By Mutahar Al-Hayout

Figure 6. Space X - Reusable Falcon 9 rocket 

Figure 7. Elon Musk 
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Student Research Summary 

What Makes A Psychopath? 

A Critical Review of the Evidence. 

Psychopathy is a fascinating disorder and 

you only need to look at the huge range 

of films, TV shows and books based on 

the topic to realise how much it has 

captured the public’s imagination. One of 

the most fundamental questions when 

considering any mental illness or disorder 

is the extent to which it is caused by 

nature (genetics) or nurture (the 

environment) or as in the case of most 

things, a combination of the two.  

Monika Madej completed her Extended 

Project around the question, ‘What makes 

a psychopath?’ She carried out an 

extensive review of the literature and 

provided insight into the many different 

aspects of psychology and biology that 

may help come up with the answer to this 

fascinating question.  

A psychopath is often characterised by the 

presence of a combination of behavioural 

traits which include: superficial charm, 

grandiose self-worth, pathological lying, 

manipulative, lack of remorse or guilt, lack 

of empathy, poor behavioural control, 

impulsivity, irresponsibility and 

promiscuous sexual behaviour. A 

psychopath does not necessarily display 

all of these traits but will be likely to have 

many of them. 

 

Figure 8. Pratt, L. (August, 5, 2009). "Brain Difference in 
Psychopaths Identified" [Drawing]. 

 

Monika carried out an in-depth literature 

review of the Science and Psychology 

research into the environmental influences 

on psychopathy, genetic predisposition 

and what neuroimaging (brain scans) can 

reveal about the causes of psychopathy. 

Monika concluded that the research 

suggests that psychopathy is caused by a 

range of genetic and environmental 

factors interacting. There are individuals 

who are genetically more predisposed to 

display many of the behavioural traits and 

characteristics associated with 

psychopathy but this does not mean that 

these individuals will become violent 

psychopaths. However, if these individuals 

with certain genes are exposed to an 

adverse environment when growing up, 

for example an abusive parents, domestic 

violence or neglect then the combination 

of genes and environment is more likely to 

lead to them becoming a violent 

psychopath. 

It is important to note that people who 

have many of the traits that would 

categorise them as psychopaths, never 

become violent and are often very 

successful people. 

 

By Charlotte Osbourne 

 

Monika Madej 

Figure 9. Brain scans differ for psychopaths 
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Featured Scientist 

Ralph M. Steinman (Winner of the Nobel Prize for Physiology and Medicine 2013) 

Ralph M. Steinman won the Nobel Prize in 

physiology and medicine for his discovery 

of dendritic cells, a type of antigen 

presenting cell which can induce a primary 

immune response by capturing the 

antigens from invading bodies, which they 

process and then present on their cell 

surface. 

The interesting thing about when he won 

the prize in 2011 is that he had been dead 

for three days when the committee 

awarded him with the prize, after they 

discovered this they still gave him the 

award, making him the only person to be 

given this award after death.  

After his death his family donated all of 
the proceeds to charity. With $250,000 of 
the $500,000 they received going to the 
Cohn-Steinman Professorship at the 
Rockefeller University and the other half 
being given to The Steinman Family 
Foundation to support the careers of 
young scientists and science education. 

Some of his other honours included: 

● Being elected as a member of the 
National Academy of Sciences in 
2001. 

● Being elected to the Institute of 
Medicine in 2002. 

● The Albany Medical Prize in 2009. 
● The Albert Lasker Award for Basic 

Medical Research in 2007. 
 

In Dallas, Texas. The Ralph M. Steinman 

Centre for Cancer Vaccines was 

established in his honour at the Baylor 

Institute for Immunology Research. 

His most recent studies before his death 

were focused on the interface of several 

diseases with the immune system and 

included clinical studies using dendritic 

cell- and immune-based vaccines and 

therapies for such medical conditions as 

graft rejection, resistance to tumours, 

autoimmune diseases, and infections. In 

2010 he started a phase 1 clinical trial 

with the first dendritic cell-targeted 

vaccine against HIV at The Rockefeller 

University Hospital. 

Steinman’s early research in collaboration 

with Cohn was an attempt to understand 

the white cells of the immune system that 

operate in a variety of ways to spot, 

apprehend, and destroy infectious 

microorganisms and tumour cells. In 

1973, Steinman and Cohn discovered 

dendritic cells, a previously unknown class 

of immune cells that act as messengers 

between the innate and adaptive immune 

systems. 

Diagnosed with pancreatic 

adenocarcinoma in March 2007, he used 

his own condition to help develop 

dendritic cell-based immunotherapies. 

After this discovery, he studied these cells 

until his death in 2011. He and his 

colleagues established that dendritic cells 

are critical sentinels of the immune system 

that control both its innate and adaptive 

responses - from silencing to actively 

resisting its challenges. He also showed 

that dendritic cells are the 2 main 

initiators of T cell-mediated immune 

responses. 

By Samuel Johnstone
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Biology News Article 

 

Does the bacteria living on our hands reveal the 

key to beating cancer? 
 

Certain skin-dwelling microbes may be 
able to help combat cancer. Research 
has suggested that compounds 
produced by skin bacteria can help to 
regulate the uncontrolled cell growth 
that occurs when a tumour develops. 
This discovery could one day lead to 
drugs that treat and maybe even 
prevent skin cancer in humans. 
 
The bacteria (Staphylococcus 
epidermis) has a secret weapon, a 
chemical compound (6-HAP) that stops 
DNA formation in its tracks, stopping 
cancerous cells from replicating out of 
control. Mice covered with one strain 
of Staphylococcus epidermidis, which 
makes the compound, developed 
fewer tumors after exposure to 
damaging ultraviolet radiation 
compared to those treated with a 
strain lacking the compound. 

The findings highlight the potential of 
the microbes living in and around us, 
to help treat human diseases, such as 
cancer. 

Cancer cells have runaway cell 
division, so researchers thought the 
compound found in Staphylococcus 
epidermis might inhibit the mutated 
cells. Sure enough, the compound 

stopped DNA formation in different 
tumor cells grown in a lab. However, 
the compound was not able to do the 
same to normal healthy skin cells. 
Certain enzymes in normal skin cells 
deactivated the compound the bacteria 
produced, the researchers found. The 
reason for their effectiveness on 
cancer cells may stem from the fact 
that the tumor cells tested appeared to 
lack these enzymes. 

 By Michael Prins

Original Research 

Nakatsuji, T., Chen, T.H., Butcher, A.M., Trzoss, L.L., Nam, S.J., Shirakawa, K.T., Zhou, W., Oh, J., 

Otto, M., Fenical, W. and Gallo, R.L., 2018. A commensal strain of Staphylococcus epidermidis 

protects against skin neoplasia. Science Advances, 4(2).  
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UTC News Update 

Plastic Free UTC: 

To us, plastic is a useful material that we use in 
many aspects of our everyday lives. However, to 
our environment and oceans it is a threat. If you 
look around right now, you’ll probably see some 
form of plastic, whether it’s a plastic bottle on 
your desk or the pen you were holding a minute 
ago. Scientists have estimated that around 8 
million metric tons of plastic ends up in our 
oceans every year (based on 2016 figures) – 
adding to the estimated 150 million metric tons 
that are already present in said bodies of water. 
This needs to change. Charles-Guillaume Ettiene 
once said “If you want something done right, do 
it yourself.” So that’s just what we did.  
 
Our Project Based Learning topic for the term 
was Plastic in the Oceans. Each group had to 
identify a way they would find a solution or work 
towards one. My partner and I were informed 
about a group called Surfers against Sewage. 
They are a marine conservation and campaigning 
charity. As we were browsing their website we 
found their programme called Pupils against 
Pollution.  We were instantly interested and 
contacted Ellie, the education and design officer.  

 

 She was delighted to hear that we 
were keen on joining in on the 
programme and impacting our school 
and community. She sent us a 
package which contained booklets 
that had facts about plastic pollution 
and gave us a little tips on how a 
little change in your everyday life 
could make a huge impact. For 
example using paper straws instead 
of plastic straws. Or replacing regular 
toothbrushes with bamboo 
alternatives. 
  
In our package we also got 5 
objectives that we need to complete. 
 
Objective 1 – Join the Resistance.  
Objective 2 – On the ground action  
Objective 3 – Challenge Government 
Objective 4 – Challenge Industry 
Objective 5 – You are the resistance  
 
Objective 1 
For our first objective we went 
around the Project Based Learning 
classes and found people who were 
interested in helping to make our 
school plastic free. We ended up 
getting around 20 names. Twice a 
week we held meetings in Mr Parry’s 
office and discussed ways that we 
thought would be effective in 
eliminating the use of single-use 
plastics specifically.  
 

 
Figure 10. Our model 'plastic detector' which was 
designed to be like an airport scanner. 
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Objective 2 

A boycott day is a day that we decide to 

not use single use plastic in our school. 

Schools are the hearts of the community, 

making it the best place to start change. 

To really try and induce thought in the 

pupils and staff; we decided to create a 

‘Plastic Detector’. It was made out of 

broken lights with the help of the school’s 

site staff. On Thursday 12th April we came 

into school early and set up the plastic 

detector in-front of the school entrance. 

As students walked in through the plastic 

detector, we asked for their plastic 

bottles, coffee lids and food wrappers etc. 

This made many people confused and 

many students stayed to discuss the 

effects of plastic and really think about 

how they can make a difference. 

 

For Objective 2.1 we held a trash mob. 

We selected an area of the school and 

collected all the plastic there. The area we 

picked was 2nd floor. We had a team of 6 

pupils who volunteered to go into the 

classrooms to ask students for their empty 

bottles. All the plastic bottles that people 

left behind were collected by us and we 

used them to make a bottle recycling bin 

to collect more. While we did this, we 

realised just how ignorant people were to 

the impact they had on the environment.  

 

Objective 3 

At the moment we are identifying local 

MPs to contact, so we can inform them of 

our cause. So far we have Louise Ellman, 

Stephen Twigg and Steve Rotherham to 

whom we are sending letters. We hope to 

get responses as to how we can work 

together to fix this growing issue.  

Objective 4 

For this objective we will need to 

challenge industry. To complete it we 

have made a Twitter account 

@PlasticFreeUTC where we will be 

tweeting companies who we tend to see 

their plastic products lying around our 

school the most. For example, Lucozade 

bottles or crisp packets. By doing this we 

are trying to get the companies to think of 

ways to reduce their plastic outputs.  

Objective 5 

Creating a legacy. To leave a legacy 

behind in the UTC we are making a logo 

which will represent the work we are 

doing. As a group we have really 

developed an interest in this project and 

hope that even when we leave, other 

students will continue our work. We hope 

the school will truly be free of single-use 

plastics soon.  Schools shape the mind of 

the future, as we strive to make our 

school plastic free we are also leading 

people to make changes in their homes 

and everyday lives. 

By Myriam Leonard & Serena 

Knockaert  
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Student Research Summary 

Fibromyalgia; to what extent does our 

limited knowledge impact on our ability to 

treat the disorder and develop new 

treatments. 

 

A new literature review has been 

written by Alanya Roberts concerning 

the little-known disorder, Fibromyalgia. 

The aim of this literature review is to 

evaluate evidence on the causes of the 

disorder, whether current treatments 

work and if future medical 

developments could potentially offer a 

better future treatment. 

Fibromyalgia has been a relatively 

unknown and often misinterpreted 

disorder for a number of decades. It is 

characterised by an increased 

sensitivity to pain, extreme tiredness, 

muscle stiffness and problems with 

mental processes. Research has 

started to uncover more about the 

mystery disorder and its causes.  

Alanya reviewed the literature around 

the factors which can cause 

Fibromyalgia and assessed the relative 

importance of genetic factors, stress, 

and neurological risk factors.  

Alanya reaches the conclusion that 

there is unlikely to be one single cause 

of fibromyalgia, but is likely to be 

caused by an interaction between 

someone’s genetic predisposition, 

neurochemistry and the environment.  

What we know about the causes of 

Fibromyalgia impacts upon the  

treatments which can be administered 

to patients. Therefore, our ability to 

treat Fibromyalgia is dependent on our 

understanding of the disorder acquired 

through research.  

The current treatments for 

Fibromyalgia are a combination of 

drug treatments, such as 

antidepressants, talking therapies, 

such as cognitive behavioural therapy 

(CBT) and counselling and lifestyle 

changes such as exercise programmes 

and relaxation techniques.  

Alanya discusses how as we uncover 

more about the causes of this disorder 

it will open the door to more effective 

treatments. For example as genes that 

are linked to fibromyalgia symptoms 

are identified then this may open up 

the possibility of gene therapy as a 

possible treatment or personalised 

medications. 

 

 

 

 

 

 

By Michael Prins

 

Alanya Roberts 

Figure 11. Symptoms of fibromyalgia include an increased 
sensitivity to pain, headaches and muscle stiffness. 
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Chemistry Article – The Long Read 

 

The dark side of Chemistry: Chemical weapons at 

home and abroad 

Following the recent attacks in Salisbury 

and Douma, in England and Syria 

respectively, chemical weapons have been 

at the forefront of people’s minds and 

incessantly covered by the media, 

becoming a major concern in the modern 

world. However, chemical weapons have 

existed since the early 20th century and 

were steadily developed during the cold 

war by both the capitalists (the western 

powers) and the communists (the Warsaw 

pact and nations such as Cuba and 

China). This article will explore not only 

the chemistry of these compounds, 

ranging from their synthesis to how they 

affect the body in lethal ways, but also 

their history and why they have returned 

to prevalence today.  

Chemistry has always been a dangerous 

science. In the past chemists have worked 

with unidentified elements and 

compounds which provided many 

potential hazards. Even more recently 

chemists have worked with compounds 

and elements thought to be safe but were 

actually found to be toxic or carcinogenic 

such as Benzene, Lead and Radium. 

Chemistry can also be explosive, with 

famous scientist Alfred Nobel, founder of 

the Nobel Prize, inventing TNT. However, 

all of the aforementioned dangers pale in 

comparison to the threat of chemical 

weapons. These hazards occur mostly 

spontaneously or by accident due to a lack 

of knowledge about chemicals, high 

pressures or temperatures.  Chemical 

weapons are far more deadly than this. 

Firstly, they are designed with the intent 

of causing harm and more precisely 

damaging the internal chemistry of 

humans rather than causing flesh wounds.  

This makes them lethal, dangerous, 

incredibly painful and inhumane. 

The first chemical weapon was used in the 

Battle of Ypres, on April 22, 1915 in WW1, 

this was chlorine gas and was developed 

by Nobel Prize winning chemist Fritz 

Haber. Haber is famous for his discovery 

of the Haber process – a method of 

synthesising ammonia from nitrogen and 

hydrogen. He is considered the father of 

chemical weapons and led the chemistry 

division of the German army in WW1. For 

several years the 

only chemical 

weapons available 

were gasses used 

primarily on the 

battlefield against 

other soldiers and 

included 

compounds such 

as hydrogen 

cyanide.  

Chemical warfare was revolutionised 

completely in 1936 with the synthesis of 

the first nerve agent Tabun, part of the G 

series of nerve agents developed by Nazi 

Germany. During the Second World War, 

Germany further weaponized these 

chemicals and prepared a large stock of 

Tabun, a deadly nerve agent. By the 

spring of 1943 the Nazis where producing 

350 metric tons (350,000 kg) of tabun per 

month. By the end of the war the 

Germans had produced 2,000 metric tons 

of Tabun and loaded it into aerial bombs 

and artillery shells. 

These weapons were never used despite 

the devastating effect they could have had 

against the allied forces. Several reasons 

have been proposed for this. Could it have 
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been Hitler’s belief that they were 

unethical? After all he suffered from a 

chemical weapons attack during WW1 and 

vetoed every attempt to use them. Or 

perhaps a fear of mutual destruction as 

the Nazis believed the allies also owned 

stockpiles of chemical weapons, which 

they did, but to a far lesser extent. We 

may never know the reason but this small 

unexplored part of the war could have 

changed its outcome. 

Post WW2 chemical weapons were 

steadily developed by several 

governments across the world. In the 

1950s Porton Down, Britain’s chemical 

weapons facially developed the V class of 

nerve agents including the rather famous 

VX agent used to assassinate North 

Korean dictator Kim Jung Un’s brother. 

The most recent class of nerve agent and 

chemical weapons discovered is the 

Novichock class developed by the soviets 

in the 1980s and 90s. This was the nerve 

agent used in the Salisbury attack. In 

1993 chemical weapons were outlawed 

worldwide by the UN passing the chemical 

weapons convention and the formation of 

the OPCW the Organisation for the 

Prohibition of Chemical Weapons.  

There are many different categories of 

chemical weapons classified by the area of 

the body they affect. For example nerve 

agents the most deadly and prominent 

type of chemical weapons attack the 

nervous system and respiratory agents 

such as most poisonous and chocking 

gasses attack the respiratory system 

causing asphyxiation. This article will 

focus primarily on nerve agents and the 

immense destructive effect. Nerve agents 

are further divided into classes. These 

classes are determined by a variety of 

factors including when and where they 

were developed and their chemical 

properties.  

 

The four main classes are: the V-Series, 

G-Series, Novichock and Carbamates. 

Nerve agents work by shutting down the 

nervous system. They do this not by 

attacking neurons but by effecting the 

synapse and chemical neurotransmitters 

and enzymes found there. Nerve agents 

can be absorbed through inhalation or 

skin contact.  The symptoms of poisoning 

come on quickly, and include chest 

tightening, difficulty breathing, and very 

likely asphyxiation. The neurotransmitter 

acetylcholine is used by the body to send 

electrical messages between neurons. In 

order for this transfer of information to be 

successful, an enzyme is required to 

catalyse the removal of acetylcholine from 

receptors on the other neuron to prevent 

a build-up. The nerve agent blocks the 

enzyme acetylcholinesterase causing the 

muscles to contract repeatedly until 

eventually the victim dies from either 

cardiac arrest or asphyxiation. It is a 

horrible way to die. Antidotes do exist, 

one being atropine, but have to be 

administered quickly, otherwise the effect 

of the nerve agent cannot be reversed. 

There are several methods for 

synthesizing nerve agents but all require 

extreme care, deadly reagents and 

advanced lab equipment. The final step is 

the addition of sulphur to form the VX 

nerve agent. This forms a racemic mixture 

as VX forms optical isomers as it’s chiral 

on its phosphorus atom. This means it has 

an equal amount of each enantiomer in 

the final solution.
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The agent can be broken down through 

the addition of a strong nucleophile such 

as aqueous sodium hydroxide.  

Overall nerve agents and chemical 

weapons are incredibly fatal substances 

that cause insufferable pain and an 

inhumane death. In spite of, or possibly 

because of this, they have an interesting 

chemistry and a particularly interesting 

history which raises many questions about 

the ethics of science. Fritz Haber was a 

brilliant chemist, a genius who worked in 

all fields of chemistry and even worked on 

extracting gold from seawater. He was a 

loyal countryman and fought proudly for 

his country. Yet he is likely responsible for 

the conception of these horrible weapons 

of mass destruction, costing thousands of 

lives, including that of his own wife. Yet 

undoubtedly his discovery of the Haber 

process produced fertiliser on an industrial 

scale, allowing for millions to be provided 

with food and has undoubtedly saved 

many lives. Was he an evil man or a good 

man? Was he simply a human being with 

human faults? Perhaps there is no answer 

but his contribution to modern day 

chemistry should never be forgotten. 

 

By Ben Monaghan
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Jokes page 

Cringe Worthy Chemistry! 

1. If the Silver Surfer and Iron Man team up, they'd be alloys 

2. The optimist sees the glass half full. The pessimist sees the glass half empty. 

The chemist sees the glass completely full, half with liquid and half with air. 

3. If you're not part of the solution, you're part of the precipitate.  

4. Two chemists go into a bar. The first one says "I think I'll have an H2O." The 

second one says "I think I'll have an H2O too" — and he died.  

5. The name's Bond. Ionic Bond. Taken, not shared. 

 

Bad Biology Banter! 

1. Q: What did Gregor Mendel say when he founded genetics? A: Woopea! 

2. I wish I was adenine, then I could get paired with U. 

3. Did you hear about the famous microbiologist who visited 30 different 

countries and spoke 6 languages? He was a man of many cultures. 

4. A fellow accidentally ingested some alpha-L-glucose and discovered that he 

had no ill effect. Apparently he was ambidextrose. 

5. Q: What do you call the leader of a biology gang? A: The nucleus 

 

Pitiful Physics Puns! 

1. A neutrino walks through a bar.  

2. A photon checks into a hotel and is asked if he needs any help with his 

luggage. He says, "No, I'm traveling light." 

3. What is the name of the first electricity detective? Answer: Sherlock Ohms 

4. A neutron walked into a bar and asked, “How much for a drink?” The 

bartender replied, “For you, no charge.” 

5. Why can’t you trust an atom? Answer: They make up everything. 
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Featured Scientists 

Scientist in Focus: Professor David Hornby 

   

David Hornby is a professor of 
Biochemistry currently working at the 
University of Sheffield. He researches 
complex enzymes and proteins, 
especially those involved in nucleic 
acid transitions, with his current 
research involving a series of 
collaborations aimed at exploring the 
evolution of enzyme mechanism via 
random mutagenesis of several 
enzymes and proteins.  

Born in 1959, he developed an 
interest in chemistry at school thanks 
to a particularly engaging teacher 
that delivered the content well. His 
interest in biology only developed 
during sixth form when he conducted 
a personal project involving enzymes. 
He decided to go to the University of 
Sheffield in 1977, remaining there 
until he had completed his PhD in 
1984. Between 1984 and 2013 he 
had spent time working in Sheffield, 
Switzerland and California, eventually 
becoming the head of the department 
of Molecular Biology and 
Biotechnology at the very university 
he studied at.  
 

 Recently he has been seconded to two 
schools in the Northern Schools Trust. 
First as director of innovation at 
Liverpool Life Sciences UTC, working 
with Dr John Dyer to develop Project 
Based Learning and currently leading 
project based learning at the North 
Liverpool Academy (NLA). Throughout 
his career he has been particularly 
interested in a process called Cryo-
electron microscopy, due to the fact 
that he has always been interested in 
understanding the relationship 
between the structure and function of 
proteins. There remains, in his eyes, a 
challenge of visualizing the side 
chains, the atoms, within the active 
sites of enzymes in real time. We 
know that enzymes and proteins in 
general, act together with others in 
large assemblies but this technique 
can help us to discover more. 
 
During an interview conducted by Ben 
Monaghan and William Morris, Dave 
was asked for any advice for young 
people trying to get into science as a 
career, he responded:  
“I think there’s a number of 
fundamental things about getting into 
any area of academic or professional 
interest. In the case of science I think 
you need to have an open mind. I 
think you need to spend as much time 
as you possibly can early in your life, 
devoted to assimilating as much 
knowledge as you can. Open 
mindedness is important as the field of 
biochemistry is constantly developing 
and the areas of focus when I started 
on my journey as a PhD student in 
1980, are totally different than today. 
Technology massively influences what 
you do in research, and the backlog of 
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understanding that’s come, 
determines what questions need 
asking. Being open-minded, being 
willing to explore all the different 
areas of science, but also literature 
and art, because you have to explain 
it. It’s all very well if you’re a brilliant 
scientist who can’t explain it to 
anyone else, in this case you have to 
be lucky for it to be discovered. So 
you have to communicate. A passion 
for the subject should lead you to 
spending as much time as you can 
finding out more. You’ll find that 
some people are very much like 
scientific monks, their whole life is 
devoted to their science. The best 
ones, I think, balance that with other 
interests, they are also good 
communicators and also have a level 
of ability to teach. I think at the early 
stage be open-minded and 
investigate anything that you can. 
Then along the way, something will 
just interest you.  To get your degree  

 you need a broad knowledge, but to 
get the interest that will drive you to 
solve and tackle big problems and 
bring people with you, you need to 
bring some focus. It might be that you 
also change that focus, so open-
mindedness is really important. 
 
This is very general advice because a 
lot of your journey will be influenced 
by your personal life, and your 
personal life will give you the 
resilience and the strength to carry on 
and will help you in your journey. I 
think a balanced life is something that 
you really need to factor in. Try and 
develop this curiosity, spend your time 
reading things, going that little bit 
further. Looking on the BBC website 
for instance about things that interest 
you, dig a bit deeper. Talk to your 
friends about science, bore them to 
death, talk to your family about it, just 
talk about it, that’s my best advice.” 

Figure 13. Composite image of 
beta-galactosidase showing the 
improvement in cryoEM’s 
resolution over recent years. 
The blobs on the left represent 
the best cryoEM resolution that 
were possible only a few years 
ago, whereas  the right of the 
display shows the structural 
detail  that can now be obtained 
using cryoEM. 
 

Image: http://biomedicalcomputationreview.org/content/rise-cryo-electron-microscopy 

Ben Monaghan and William Morris 
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Student Research Preview 

The Science behind The Sunnah: testing the 

effectiveness of different hand washing 

methods 

 

Ahmed Jumeh’s extended project is based 

on hygiene, in particular, the hygiene of 

our hands. We physically connect with 

others mainly via our hands, and on 

average a person will shake hands 1500 

times in a lifetime, now imagine that 1 in 

every 5 people we shake hands with 

doesn’t wash their hands and of those 

that do only 30% use soap.  

Ahmed arrived at this topic due to his 

keen interest in both microbiology and 

Islam. As a Muslim, Ahmed learned about 

the Sunnah which is a set of guidelines 

that are optional for a Muslim to follow to 

achieve a fulfilling life, and include over 

100,000 rulings. In the Sunnah there is a 

method that is highlighted specifically for 

washing ornaments after being exposed to 

dog’s saliva. Ahmed was interested 

whether this technique is effective in 

cleaning microorganisms from people’s 

hands. He thought it would be interesting 

to test this handwashing technique 

scientifically against established 

techniques such as the NHS method.  

Ahmed will compare the effectiveness of 

three different methods of washing our 

hands, including a quick wash (typical of 

people in a rush), the standardised NHS 

hand wash and the Sunnah method which 

involved repeatedly rubbing the hands 

with sand and water. 

Ahmed plans to get participants to wash 

their hands using the different methods 

and then measure how effective each 

treatment is by looking at the amount of 

bacterial growth on agar plates after his 

participants have pressed their hands onto 

the plate. The total number of bacterial 

colonies will be counted and the number 

of different species identified. 

By the end of the project, Ahmed hopes to 

have a result as to which is the most 

effective hand washing method, and if the 

Sunnah method is as effective as the 

widely used NHS method. We will publish 

a detailed report of Ahmed’s findings in 

our full research edition of the Baltic 

Science Journal. 

 

Figure 12. NHS Handwash Method 
(https://www.hey.nhs.uk/patient-leaflet/hand-hygiene-
information) 

 

 

Ahmed Jumeh 
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UTC News Update 

Big Bang Fair North West

The Big Bang Fair North West was an 

interesting and enjoyable day. As a stall 

holder I was able to take in all that the 

fair had to offer; the variation of 

attendees ranging from toddlers upwards 

all eager to be involved with what we all 

had to offer. The stall we held was run by 

the UTC health team with SimMan® 

drawing attention toward our stand.  

Visitors had the option to perform CPR 

and intubate SimMan® or take their own 

blood pressure. The other half of our stall 

was represented by two of our students 

producing a Universal Indicator rainbow in 

a tube.  

All of the activities were well received with 

those participating receiving certificates. 

As a stall holder I had the opportunity to 

visit the other stalls at the event. My 

personal favourite was the North West 

Ambulance Service’s stall, which included 

information about the role of a paramedic 

and how to get into the industry. There 

was also there was an ambulance service 

vehicle with all the equipment and fully 

working sirens and light system. This 

interested me most as my career 

aspirations are mainly in the health and 

social care sector. 

The event was host to a massive variety 

of companies and organisations from 

many different sectors with AstraZeneca 

as the main sponsor. The different stalls 

included an assortment of education, 

engineering, medical and scientific 

organisations all showcasing their work 

with interactive activities tailored for all 

the visitors to the event. Around 7000 

people attended the event which is an 

increase from 2017 and shows the success 

and interest in the Big Bang Fair. 

Seven groups of Life Sciences UTC year 

10 students entered their projects into the 

competition and after a long day of 

presenting to a variety of judges and 

moderators, 3 groups were successful in 

becoming finalists: ‘Oliver Robot’, ‘Medi 

Glue’ and ‘FP Clean’. These groups moved 

on to the national competition where they 

hoped to be crowned overall winners for 

the whole of the UK. Find out how they 

did in the next edition. ‘Mush Better 

Planet’ were awarded the Knowsley Safari 

award for protecting the environment for 

their work on using mycelium (mushroom 

protein) as an alternative to plastic. 

By Lewis Napier
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The Baltic 
Research 
Institute 
Meet the team of students 
responsible for running the first 
student-led research institute. 

   
Shane Conlon 

Director of 
Institute and Head 
of Communications  

Eleni Liami  
Director of Institute 

and Head of 
Education/Outreach  

Mia Dalkin 
Editorial Director 
of Baltic Science 

Journal  
 

      
Kathryn  
Bryan  

Institute 
Photographer 

Samrudhi  
Swain  

Head of Social 
Media 

Martyna  
Skorek  

Blog Editor and 
Journal Editor 

Sophie Mossman 
and Elle Evans 
Baltic Podcast 

Directors 

Jack  
Sands  

Head of Lab 
Facilities 

Jamie  
Axworthy  

Head of Model 
Organisms  

 
 
The Baltic Research Institute is split into 6 main departments who work together to facilitate 
student research and publicise this work through this journal, the Baltic Podcast and outreach 
events such as conferences, showcases and exhibitions.  
 
 

Communications Education and Outreach Technical Centres 

Shane Conlon, Mia Dalkin, 
Martyna Skorek, Elle Evans, 
Sophie Mossman, Samrudhi 

Swain, Kyle Richards 

Eleni Liami, Jenny Hollywood, 
Aaron Verkade, Natalia 

Witskowa, Paddy Weston, 
Sara Mills, Cyndi Cousins 

Jack Sands, Abbie Nolan,  
Sarah Cooper, Joanne Pimblett 

   

Advanced Manufacturing Model Organisms Collections and Exhibitions 

Haviel Metivier, Angel Gemei, 
Robin Hallap, Daniel Duffy 

Jamie Axworthy, Josh Lythgoe, 
Rhys Burns, Emily Michaels 

Lauren Doyle 

 

Business and Partnerships 

Chloe Ashton, Eliza Sampson 
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Closing Remarks 

Onwards and Upwards 

Thank you for reading this edition of the Baltic Science Journal. We hope you have 

enjoyed it. This is the first shorter edition of the journal which, using the new format 

and several new articles, we feel has been a success. It has given us more freedom 

to include a wider variety of EPQ research as well as several of our own, or other 

students’ articles on up to date scientific news and advancements. With the amount 

of scientific misunderstanding and the failure to effectively communicate the findings 

of the scientific community, we find it more important than ever to invest our efforts 

in scientific communication. The Baltic Science Journal is an exciting way of 

achieving this.    

 

The aim of this journal is to be easy and enjoyable for everyone. We aim to be 

inclusive and help to spread understanding of science. We believe that science 

influences everyone in some way or another, however, many people are unaware of 

it. Scientific understanding could give many people a new perspective into their 

everyday life, which can help people’s knowledge and understanding of the world 

around them to grow. We also hope to inspire the younger generations and get 

them interested in science, the scientific process, and scientific literature. There is a 

long way to go before scientific understanding reaches everyone, but we feel that 

we are playing our part in distributing scientific knowledge, helping the cause.  

 

In the next edition, we will be publishing more about the exciting research that is 

conducted here at the Liverpool Life Sciences UTC. The new journal will be published 

as part of the communications department of the exciting new Baltic Research 

Institute. We, the current editorial team will be hanging up our hats. We are sure 

that the new editorial team will continue with the Baltic Science Journal ethos, and 

ensure its success. We wish them all luck with future editions. 

 

We couldn’t have made this all possible without the help of Dr Dyer and Miss 

Linkman, to whom we are grateful. We would also like to thank our readers who 

drove us to write the journal in the first place.We wish you all well, and hope that 

you continue to enjoy reading the Baltic Science Journal, 

 

Your Editorial Team, 

 

Ben Monaghan, William Morris, Samuel Johnstone
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 @UTCInnovate  and @Baltic_Research 

    http://balticresearchinstitute.blogspot.com/ 

 https://lifesciencesutc.co.uk/bsj  

         

 For all enquiries, contact Dr J.Dyer 

 dyer.j@lifesciencesutc.net  


