
 

Socioeconomic   

A major claim is that much pharmaceutical 
production done in this way would be sub-
stantially cheaper and would result in signifi-
cantly increased availability and lowered drug 
costs and prices.  This is because the source 
of many products used in medicine, including 
drugs, diagnostic materials, blood products 
and hormones, is biological in origin and ex-
pensive to produce in conventional ways from 
plants, animals, or from microbes in bioreac-
tors.  Using plants to manufacture these com-
pounds could increase the quantities pro-
duced, and do it more quickly and cheaply.  
This technology could also 

Plant molecular farming is the use of ge-
netically modified plants to produce 
pharmaceutical products or industrial 
chemicals.   

These “plants with novel traits” (PNTs) 
have been developed by inserting new 
genes, usually from other species, that 
instruct the plant to produce the desired 
substance. The plant can be directed to 
make that substance accumulate in spe-
cific parts of the plant, such as seeds or 
leaves. The compound can then be ex-
tracted from the “platform” plant species 
crop and refined for use; the remaining 
plant material is destroyed.  

Platform species commonly used in the 
research today include corn (maize), to-
bacco, tomatoes and potatoes; these 
are advantageous because their produc-
tion techniques are well known and their 
genetics have been well-studied.   

More recently, non-crop species like 
duckweed and mouse-eared cress 
(Arabidopsis) have also been used in 
research trials.    
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be used for many industrial chemicals.  For 
example, the enzyme used in cheese pro-
duction originally came from the stomachs 
of calves; since the 1990s, almost all of 

North American production of this enzyme 
has been from microbial bioreactors, but this 
is generally a fairly expensive technology.  
PMF alternatives could lower these produc-
tion costs, although this does not necessar-
ily translate into lower prices for consumers.  

 

 

Better Patient Care 

As well, some promoters envision using 
PMF to produce vaccines and other drugs 
that can be given orally, rather than by using 
syringes, thus making their use easier on 
patients and also cheaper to administer.  
Production in plant-based systems also 
eliminates the risk of contamination of the 
final product with animal viruses and prions 
that constitute a potential threat to human 
health.  
 
 

 

Human Health 

Because the reason for this particular appli-
cation of biotechnology is to produce plants 
that produce biologically active substances, 
there are strong concerns about inadvertent 
human exposure to these plants and the 
compounds they are programmed to make.  
Among other possible ways, such exposure 
could happen through contaminated har-
vesting equipment, intermixing of transgenic 
plants or seeds with those intended for the 
food supply, or worker exposure directly.  
Even if such transgenic crops are grown in 
greenhouses, it is possible for natural disas-
ters and accidents to occur that could result 
in unforeseen paths of exposure or contami-
nation.    

 

Ecological and Economic Issues  

Field crops are always invaded by disease, 
insects (whether pests, pollinators, or just 
local inhabitants), weeds, deer, raccoons, 
and other animals.  And the soil ecosystem 
involves earthworms, insects, and bacteria.  
All these living organisms could be affected 
by ingesting pollen or plant material that is 
biologically active.  As well, genetic contami-
nation of food crops or closely related wild 
species through wind-borne pollen is a con-
cern.  All of these scenarios could have se-
vere economic implications for farmers and 
society in general.    
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Currently there are no commercial applica-
tions approved for use in Canada.  Only 
confined field trials have been allowed here.  
Some pharmaceutical PMF products in the 
U.S. have reached the stage of clinical trials. 

 

Research and Development (R&D) 

The bulk of Canada’s millions of dollars 
spent on biotechnology research is in the 
health field.  More than half of its biotechnol-
ogy companies are in this sector, and in 
2003 there were over 10,000 health-related 
biotechnology products or processes that 
were at some stage of approval.  However, 
little of this health-related biotechnology 
R&D is specifically for PMF applications.   

 

Regulatory Framework 

Health Canada and the Canadian Food In-
spection Agency (CFIA), along with Environ-
ment Canada and possibly other govern-
ment departments that make up the patch-
work of Canadian agencies responsible for 
different aspects of biotechnology regulation 
have key roles for PMF applications.  

Liability 

Canada does not have a legislated liability 
regime for any biotechnology applications, 
including PMF. In Canada, biotechnology 
issues are subject to the traditional common 
law rules of civil liability.  If the use of bio-
technology causes damage to a person, 
their property or their economic interests, 
the producer or user of that biotechnology 
might or might not be held liable for that 
damage by a court.   

The common law, as it has developed in 
Canada, may not be flexible enough to meet 
the novel challenges raised by the potential 
for harm that biotechnology applications 
may cause.  These technologies bring up 
general policy issues that are better re-
solved by legislators rather than judges.  A 
strict liability regime, entrenched in legisla-
tion, would hold producers of biotechnology 
responsible for damage to human or envi-
ronmental health.  

Transparency and Citizen  
Engagement 

The formal avenue of public input into gov-
ernment policy is the Canadian Biotechnol-
ogy Advisory Committee, though its involve-
ment from civil society has primarily been 
from the scientific community and commer-
cial interests.  Because of potential benefits 
and the possibility of indoor production in 
greenhouses, there is probably less opposi-
tion from environment and other groups to 

Canada does not have a legislated li-
ability regime for any biotechnology 

applications, including PMF. 
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PMF applications, despite their risks, than to 
genetically modified trees and food crops in-
tended for widespread, unconfined use.  

The potential for more widely available and 
much cheaper pharmaceuticals offers prom-
ise from this technology to many poorer coun-
tries.  However, the risks to biodiversity and 
human health are also arguably great, par-
ticularly if PMF is practiced in countries with 
less capacity for scientific monitoring and 
stringent regulatory oversight.    

WHAT INTERNATIONAL  
IMPLICATIONS ARE THERE? 
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Specific to Plant Molecular Farming: 

• The Canadian Food Inspection 
Agency www.inspection.gc.ca  

Concerned about Biotechnology 

• Union of Concerned Scientists 
www.ucsusa.org/ 

• Greenpeace Canada 
www.greenpeace.ca 

 

Pro-Biotechnology 

• Biotechnology – Good to Grow 
www.biotechgoodtogrow.com/ 

• BIOTECanada – www.biotech.ca/ 

• Council for Biotechnology Informa-
tion  http://whybiotech.com/ 

Government of  Canada 

• The Government of Canada’s BioPor-
tal  www.bioportal.gc.ca/ 

• The Government of Canada’s Bio-
Strategy http://biostrategy.gc.ca/ 

• Canadian Biotechnology Advisory 
Committee www.cbac-cccb.ca/ 
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