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Toxicity research 
scientist
I’m a cell scientist 
developing improved toxicity 
tests for new drugs. Before 
pharmaceuticals can be 
tested on humans, they must 
have preliminary tests for 
potential toxic effects, 
usually using animals. 
EU regulations call for 
reducing, refining or even replacing animal use 
(called ‘The 3Rs’). Many people don’t like such routine 
dependence on animals. It’s better than going straight to 
humans with no testing at all, but animal tests don’t 
always give reliable insights into the human body. 
We’re developing alternatives using human cells. One way 
is to derive the different cell types from human embryonic 
cell lines, but some EU countries prohibit it ethically. 
Scientists have now found ways to take human skin cells 
and genetically turn them back to something like stem 
cells, which could also be made into the different human 
body cells. Less ethical problems, but no one knows yet if 
these induced pluripotent stem (iPS) cells would really be 
reliable as embryonic cell lines. On which one do I focus 
my limited funds to develop alternative toxicity tests? 

Pharmaceutical company 
Head of Research
It’s getting harder to bring to market the pharmaceuticals on 
which our company depends. The number of new medical 
drugs coming in the research ‘pipeline’ is falling. Often good 
candidates fail because they prove toxic during the clinical 
trials, sometimes even later. Animal toxicity tests are essential 
as a first screening out step, but using a lot of animals is 
expensive and sometimes it doesn’t predict human effects 
well. They also raise ethical issues. One solution is to use 
human cells instead, but usually we cannot obtain enough 
cells. Now human embryonic stem cells could provide us an 
unlimited, cheap supply of most of the main human body cell 
types. We could create an automatic toxicity test to screen 
thousands of candidate compounds. The original stem cells 
were extracted from human embryos which were unwanted 
from IVF treatments and would have been destroyed anyway. 

Once those original cells 
were extracted, scientists 
multiplied them thousands 
of times, and then they turn 
them into different body cells. 
The company’s cautious 
because embryos are 
ethically sensitive, but surely 
this isn’t a problem? 
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Animal activist, brother of Graham 
(Story 4)
I work for a national Society for Animal Protection. 
We deplore the way in which some animals are used in 
research. It’s not right that we subject our fellow creatures 
to practices we would never dream of doing to ourselves. 
We recently scored a victory when animal testing of 
cosmetics was banned in the EU. Companies still complain 
bitterly but there are some things on which you just have 
to take a moral stand. In the long term, we want to see 
animal testing of pharmaceuticals phased out, but we’re 
also realistic. It’s not possible yet. So we work with 
researchers to help implement the 3Rs principle – reduce, 
refine and replace. But so much medical research depends 

on using animal tests that we consider are 
unnecessary. We strongly support efforts to use 

cells from human sources, especially 
embryonic stem cells because they could 

make as many cells as 
researchers need for their 

tests. They’re just cells, but 
we could prevent thousands of 

animals from being killed every 
year. My brother Graham disagrees 
with me. He’s a priest and I respect 

him, but I think the moral case 
is obvious. 

S3Paul O’Reilly S4Father Graham O’Reilly

Roman Catholic Priest, brother of Paul 
(Story 3) 
As Paul’s brother, I appreciate his concern about animals. 
But as a priest I believe God gave animals to serve 
humans not the other way round. We must never ill treat 
them, of course. They’re God’s creatures. And we should 
always use them under proper humane conditions, and his 
Society has done a lot towards that. But where 
human lives and suffering can be saved in 
medicine, humans must come first. That’s 
all humans, including the most vulnerable 
of all, the unborn child. Our church’s 
teaching is that a human embryo is a 
sacred life from conception onwards. 
This means that it is impossible to 
accept any kind of research on 
embryos. We should never allow use 
for toxicity tests any cells which relied 
at some point on a human embryo 
being destroyed. You cannot morally 
justify destroying even one human 
embryo even to save thousands of 
animals. It’s not a question of numbers, 
because humans are of priceless worth, 
including embryos. Scientists must also be 
guided by the spiritual laws of the 
universe, as well as the physical laws.  
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Cancer patient (Note: not a real case)
I have been diagnosed with a liver cancer. I have a 30% 
chance of survival with the standard therapy. They were 
about to try me on a new drug which they’re taking through 
clinical trials. They believe it could dramatically improve 
survival rates, but recent results show it’s very toxic for some 
patients. Now they have to go back, do further tests to see 
what’s the cause and if it can be overcome. But that takes 
time, which I may not have. Couldn’t they have foreseen this 
problem? Apparently it didn’t show up in the mice they use 
for the normal test. To see it they would have needed 
human liver cells, and they can’t get enough good ones, so 
they have to use mice.  They say new research could make 
reliable liver cells available, using human embryonic stem 
cells. I’m all for it, if it would give people like me a fighting 
chance. I’m a bit worried about the ethics. It’s bad enough 
that animals have to die for me, but a human embryo as 
well? I am only 35 years old and I don’t want to die yet.

S5Jeremy Marshall 

A kitchen table or 
a national debate?
Alison opposes animal 
testing. She is very 
concerned at how many 
animals are used to test 
potential pharmaceutical 
drugs for toxic effects 
before they are tested in 
human trials. It’s not only 
wrong morally, but it’s 
misleading because animals still won’t tell us if it’s safe on 
humans. She reads that a pharmaceutical company plans 
to use different human cell types instead. They will be able 
to get them in almost unlimited quantities from embryonic 
stem cell lines. Alison tells her flat mate, Jenny, who is 
shocked. ‘You remember all that debate in Parliament and 
the media? They argued that if it’s spare embryos from IVF, 
that get destroyed anyway, and it’s for research to cure 
really bad diseases like diabetes and Parkinson’s, maybe 
it’s justified. Fair enough, but they didn’t tell us this was 
going to be to test drugs for big companies. That’s quite 
different. Surely human embryos are more important than 
animals.’ Alison disagrees, ‘But once you’ve got the cell 
lines, does it matter, if you can find another good use for 
them?’ Should we have a proper debate on this? 

S6Alison and Jenny
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A risky pregnancy?
Anna and Peter have been married for a couple of years, 
and now they really want to start a family. The trouble is 
that Anna suffers from a rare medical condition for which 
she’s had to take regular antibody medication since her 
early teenage years. It’s very effective, but her doctor told 
her that there is a small chance it might give rise to birth 
defects if taken during early pregnancy. Her medical 
condition means that she can’t stop taking 
the medicine. Dare she risk having 
a baby under the circumstances? 
“How big is the risk?” she asks her 
doctor. “These things are always hard 
to judge,” he replies. “For this type of 
drug, it’s not something an animal test 
could tell us. What we really need is 
to have cells from an early human 
embryo that we could follow through 
those crucial stages of embryonic 
development, to test medicines like 
yours for any toxic effects. 
Researchers have been developing 
a test to do this. I know it’s 
ethically sensitive, but really I can’t 
see a better way for someone like 
you to know if it’s a significant 
risk or not.”

A regulator with a headache
Researchers are applying for licences to work on human 
embryonic stem cells (hESC) to develop better tests for toxic 
effects in pharmaceutical drugs. When Parliament voted to 
allow hESC research, it was very controversial. It was 
allowed only for a few specified uses, like research into 
serious human diseases. Toxicity testing of new drugs isn’t 
on that list. As Government regulators, the Health Minister 
has asked us for clarification. If we gave researchers a 
licence to create an embryonic stem cell line for diabetes 
research, can other researchers use it later for a purpose 
not on the list, like drug toxicity testing? It’s complicated. 
It seems ethically consistent to use these stem cells to test 
drugs for serious diseases like cancers, but what about 

mild depression or sore throats? 
And it might be ethical to use 
hESCs to replace animal tests on 
the most promising candidate 
drugs, but what about also using 

them in the automated upstream 
screening of thousands of possible 
chemicals, as pharmaceutical 
companies now want to do, 
for mostly commercial reasons. 
And if we once allow that, will 
the cosmetics industry demand 
to do the same?
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