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Sir,
In a previous paper (1), we examined the technique of solid state

and solution nuclear magnetic resonance (NMR) spectroscopy for
the forensic analysis of Australian condoms. We presented a
methodology that was capable of distinguishing condoms from dif-
ferent manufacturers based mainly on the comparison of the 1H
NMR spectrum (condom spectral fingerprint) of hexane extracted
portions. This technique made use of the different compositions of
chemical additives, preservatives, spermicides, and lubricants that
were added to the condom by the manufacturers.

In his comment of our work, Blackledge (2) has made a number
of points. He comments that condom trace evidence can provide
clues into crimes in which the suspect has been cunning enough to
try and outwit such as buying or exchanging semen by criminals to
fool DNA analysis. In our paper we could have listed a myriad of
other examples where DNA evidence may be a problem, involving
bizarre sexual practices and multiple rapes. However, we wanted to
stress the point that of the currently used techniques in the analysis
of condom trace evidence, NMR is by far the most successful and
useful in discriminating individual brands. It is well established
that DNA analysis should not be considered the “be all and end all”
of forensic science and our work assists here.

The second point is more implied and was mentioned in our orig-
inal manuscript. However, it is still worthy of reiterating, i.e., that
trace evidence of this kind can assist investigators by providing as-
sociative evidence and thus provide a link to the crime or it can aid
in proving that a crime did actually occur.

The third point that there exists four types of lubricants and not
two is trivial but points to the need to internationalize the work. Our
research and personal communications with representatives of var-
ious companies revealed that only two lubricants, polydimethyl-
siloxane (PDMS) and polyethylene glycol 400 (PEG) based, were
used at the time of the research in Australian condoms. The Trojan
brand by Carter-Wallace, which is said to contain a propylene gly-
col based lubricant, is not available in Australia. In fact, Carter-
Wallace only produces one brand in Australia, Bikini (3), which as
afar as we can ascertain is a non-lubricated condom (3). Neverthe-
less, it was so rare that we were not able to obtain a sample at the
time of the investigation. However, this does not mean that a con-
dom, possibly Trojan, or one which contains a glycerol-based lu-
bricant cannot make its way into Australian society. The ease of
mail order buying and internet shopping coupled with the many
visitors coming into the country at any one time provides plenty of
opportunities for these condoms to enter the country. Moreover,
propylene glycol and glycerol based lubricants are available in
Australia but as additional or separate gels or creams that may be
applied to the condom. We also understand that in the course of de-
velopment, new lubricants and spermicides will be developed and
thus have stressed in our original manuscript the need to keep the
database updated (a point also agreed on by Blackledge).

To expand this point ad nauseam, in addition to polydimethyl-
siloxane, polyethylene glycol 400, glycerin and propylene glycol,
we also know of attempts to use polypropylene glycol, poly-
isobutene, polyoxyethylene, behenic acid, behnyl alcohol, sorbitol
(4) as well as mixtures of alcohols and acrylic polymers (5–7) as lu-
bricating agents in condoms. Okamoto Industries (who manufacture
the Liaison brand) and Sagami Rubber (Duo and Doms brands),
both in Japan, have experimented with these new lubricants (5–7).
In addition, organometallic zinc compounds are currently being

tried as spermicides (4). For completeness, it should also be men-
tioned that manufacturers such as Sesicon Corporation have pro-
duced condoms using new polymer backbones that are yet to be
available in Australia. Tactylon from Sesicon Corporation is made
from a styrene-ethylene-butylene-styrene polymer, and there are
others in the developmental stages that may become available in the
near future. It goes without saying that all of these products, when
released to the market, must also be included into the database.

Finally, Blackledge also cites an example of a smeared semen
stain that may be extracted and tested for components of the con-
dom lubricant. Although he uses this as an illustrative example,
this may be construed by those unfamiliar to NMR, that it is a
sufficiently powerful enough technique for the analysis of lubri-
cant traces from condoms in semen stains. Unfortunately, cur-
rently this is not true. In such small dilute samples, the strong lu-
bricant base may be detected, but the smaller trace components,
which distinguish the individual condoms, will not. However,
NMR is a versatile technique and many different experiments
may be executed to obtain different kinds of information. Work is
also currently underway to improve the detection limits for con-
dom trace analysis by NMR, making use of the new pulse field
gradient techniques to suppress the strong lubricant and/or solvent
signals. Moreover, micro-NMR techniques are now becoming
available. These techniques are capable of producing high-resolu-
tion spectra from nano-liter volume samples (8,9) giving hope to
forensic scientists that analysis of this kind may be possible in the
near future.

We reiterate that our paper is a somewhat introductory investiga-
tion and covered the popular and easily obtainable condoms in NSW,
Australia. Information from the Therapeutic Goods Administration
(TGA) details that 21 brands (79 different condoms) are available for
retail sale in Australia (3). In our investigation, we have only looked
at 38 condoms from 12 of the brands. Further research is currently
underway to establish a complete international database with all
available condoms, including novelty ones because although they are
not Food and Drug Administration (FDA) approved, they can still be
used to hide or remove bodily fluids. An international database such
as this would be invaluable to forensic scientists. A pattern recogni-
tion computer system is also being developed for the database (10).
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