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I write this as a materials scientist concerned about
the inadequacy of regulation, monitoring, and control of
what are known as nanoparticles (NPs). This is not because
present particulate legislation is “inadequate” but because
it is inadequately policed and does NOT extend to small
enough particulates. I have analyzed these very small
particles in the analytical electron microscope (AEM) for
over thirty-seven years. A graduate student, with whom I
worked over thirty years ago, described in her thesis the
conclusion that these particles would have “long-range
environmental impact.” We did not then have the benefit of
hindsight.

I do now, however. Moreover, I believe that today we are
seeing not just the familiar effects of inhaling particulates,
namely respiratory diseases and cardiovascular effects,
but we are perhaps also seeing particulates causing DNA
disruption [1], aggravation of autoimmune conditions [2],
and perhaps even aggravation of dementia [3]. In the UK,
the Department for the Environment, Farming, and Rural
Affairs (DEFRA) informs me that electron microscopy is not
employed in evaluating nanoparticles. Indeed, in the UK,
aerosol particulates are only regulated to PM10 (Particulate
Matter to 10 um). The European Union made provision for
legislation in 2008 requiring that this should improve to
2.5 um by 2010. Whilst this legislation is now in place,
currently there is no regulation in the UK for particles
smaller than PM2.5. According to a document in my
possession, here in the UK it is presumed that regulation
of “larger particle fractions are controlled, monitored, and
reported by process operators, and monitored, reported,
and regulated by the Environment Agency. This is likely
to provide effective control of nanoparticles.” I will not
comment on this statement.

Submicron PM1 particles can only be observed in the
electron microscope. Light microscopy cannot resolve
them. That analytical electron microscopy is employed for
asbestos-like “fibrous” material but not nanoparticles is
anathema for me. (The atomic force microscope, the AFM,
also has been employed in the observation of small particles,
but the AFM cannot provide the analytical capabilities of
the AEM.)

Apparently nanoparticles are out of sight—and thus
out of mind? Certainly, I see no evidence for the application
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of the “precautionary principle” in the use of NPs. This has
been the case for small particles in general for over forty-five
years according to the late Dr. Vernon Timbrell, once of
the Pneumoconiosis Unit in Penarth, Wales, from whom
I was provided with mineral standards to characterize my
Cliff-Lorimer k-factors.

The BBC World Service recently discussed the potential
for harm from nanoparticles, but, in my personal opinion,
it did not reach a conclusion—“the jury is out” seemed to be
the main point from my perspective. Dr. Richard Denison
of the Environmental Defense Fund, Washington, DC,
agreed in this broadcast that the laws presently in place are
adequate.

The problem is that submicron particles cannot be
adequately monitored without electron microscopy, and
electron microcopy is not generally employed for the
evaluation of equi-axed environmentally harmful parti-
culates. The electron microscope is used in research
institutions, but not for the regulation of nanoparticles. How
can this potential problem, for “unforeseen” harm to human
health, be resolved before it is too late? There is a clear need
to properly research the toxicology of nanoparticles and not
presume that they are either all good or all bad. We need
to determine the truth. We know the harm of ionizing
radiation and chemotoxicology; however, we use both for
beneficial purposes in the treatment of cancer. The same
approach should be applied to the use of nanoparticles. As
we learn more about their potential for good, we should
not be ignorant of possible hidden harm they may cause.
I believe that the required microscopy on nanoparticles
should be to nanometer dimensions.
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