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Impact resistance of drinking
glasses

SIR,-Glasses are often used as weapons in assaults
in Britain. ' Research carried out in five cities in the
United Kingdom suggests that the face and neck
are the most commonly selected targets in attacks
with glasses; that the glasses are usually' intact
before impact; and that the glasses most commonly
used as weapons are one pint "sleevers" (noniks).
The assaults cause permanently disfiguring scars in
about 70% of victims and can cause serious eye
injury.l 2
The Home Office has estimated that the annual

compensation awarded by the Criminal Injuries
Compensation Board to victims of injuries caused
by glass is currently not less than £lm. Between
3400 and 5400 violent offences in which glass is
used as a weapon are recorded by the police in
England and Wales each year, though the number
of incidents is certainly much higher than this.34

In a survey of British, European, and world
standards we found that there are no safety
standards relating to beer glasses. We therefore
compared the safety of different types and designs
of beer glass.
We adapted a digital Zwick 5102 pendulum

impact tester to accommodate one pint straight
sided (nonik) and tankard beer glasses. We
designed the rig so that the pendulum struck the
glass at its rim and a value of the impact energy
(joules) necessary to break each glass could be
obtained. We recorded patterns of fragmentation.

In our investigations we used the Dema nonik
(Dema International, Chesterfield), Arcoroc nonik
(J G Durand, Arques, France), and Ravenhead
nonik (Ravenhead Glass, St Helens) (three
"government stamped" designs) and Dema Crown
tankards (Dema International) because these
designs are most popular in licensed premises in
the United Kingdom. Of these, only the Arcoroc
glasses are toughened (tempered) during the
manufacturing process. Other designs are annealed.
We obtained all the glasses from a supplier in
Bristol. We tested new, intact glasses and also new

glasses that had been scratched with an industrial
diamond at the rim (to mimic a crack or flaw that
would concentrate stress during testing and
simulate the effects of wear and tear in everyday
use). The dimensions of the scratch were the same
for all glasses. We tested 10 glasses of each type
(table) and used analysis of variance and Student's t
test for statistical analysis.
The mean impact resistances of the unscratched

Dema and Ravenhead noniks did not differ
significantly, though the unscratched Dema Crown
tankard was significantly more resistant (p<O0Ol)
(table). It was not possible to break any of the 10
Arcoroc noniks tested with the test rig (maximum
possible impact energy 4 J). When the noniks had
been scratched at the rim the Arcoroc nonik also
had the highest impact resistance (p<0001) while
the mean impact resistances of the Dema and
Ravenhead noniks were not significantly different.
When tempered glasses failed during testing they
all disintegrated into numerous small cubes of
glass. This applied particularly to the thicker bases
of glasses. In contrast, the non-toughened designs
fractured, leaving sharp shards while the thicker
bases remained intact.
Toughened (Arcoroc) noniks were at least six

times more resistant to breaking than the other
noniks and at least three times more resistant than
the Dema Crown tankard; the annealed tankards
were twice as resistant to breaking as the annealed
noniks. (No manufacturer produces a tankard that
is toughened.) Similarly, damaged toughened
noniks were twice as resistant to breaking as other
damaged noniks.
These results have important implications for

the safety and longevity of glasses in everyday use,
particularly as tempered glasses are cheaper than
annealed glasses (quotation from the largest
supplier in Bristol on 14 August 1991: Dema nonik
£5.99 per dozen; Ravenhead nonik £5.98, Dema
Crown tankard £9.43, Arcoroc nonik £5.59).
Although no independent trials of the longevity of
beer glasses seem to have been carried out, it would
be surprising if tempered glasses were not sub-
stantially more durable, and therefore even cheaper
overall, than annealed glasses.

Comparative impact resistance ofone pint beer glasses with and without scratches

Comparative significance (p value)
Impact resistance (J)

Dema
95°% Dema nonik Ravenhead nonik Arcoroc Crown

Mean (SD) Confidence nonik tankard
Glass Scratched (n= 10) interval Unscratched Scratched Unscratched Scratched Scratched Unscratched

DemaJnonik No 0510(0-314) 0-304toO-715 <0001 NS <0001 <001 <001eYes 0-081 (0050) 0-048 toO 114 <0001 NS <0001 <0001
Ravenhead JNo 0-657(0-234) 0 511 to 0-802 <0 001 <0 001 <0 01

nonik lYes 0-091 (0-028) 0 736 to 0 109 <0 001 <0 001
Arcoroc nonik Yes 0180 (0 029) 0 162 to 0 99 <0 001
Dema Crown

tankard No 1-171 (0-354) 0-939to 1402

The 10 Arcoroc noniks were unbreakable in this impact resistance test (maximum=4 J).

The toughened noniks outperformed other
available government stamped noniks and the
annealed tankard even when damaged. Further-
more, disintegration of tempered glasses was such
that fragments were comparatively small and had
blunt edges. Any code of practice introduced in the
licensing trade in relation to safety should include a
recommendation that tempered noniks should be
used in preference to other currently available
noniks or tankards. The use of toughened glasses
-indistinguishable from annealed glasses to
consumers-seems one method by which seriously
disfiguring injury could be prevented. These
glasses are already available; magistrates should
perhaps make their use a condition of licensing.
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Hepatitis C virus
SIR,-Cresio Pereira and colleagues' take issue
with Elizabeth Ann Fagan's justification of the
reluctance in the United Kingdom to begin wide-
spread testing of blood donors for hepatitis C virus
before the introduction of a second generation
assay to detect antibody to the virus.2 In support of
their case they cite the example of a haemophiliac
child purportedly infected with the virus after
transfusion in February 1990, before routine
screening of blood donations for antibody to the
virus began in the United Kingdom.
The case is currently under investigation, but

the laboratory results obtained to date do not
support Pereira and colleagues' contention. Firstly,
the serological diagnosis of hepatitis C virus
infection in the patient could not be confirmed in a
reference laboratory when specimens were tested
by recombinant immunoblot assay. Secondly, the
three donors concerned are all negative for antibody
to the virus according to second generation enzyme
linked immunosorbent assay (ELISA). If indeed
hepatitis C virus has been transmitted by one
of these donors (which seems doubtful) even
testing for antibody with a second generation
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ELISA would have failed to prevent transmission.
Interestingly, these donors have given 15, 23, and
27 donations and have never been implicated in
any other case of transmission of hepatitis. As far as
we are aware, the seronegative status of the donors
was known to the authors before their letter was
published.
Though we acknowledge that hepatitis C virus

will have been transmitted to a number of recipients
of transfusions before screening was introduced,
we nevertheless firmly support the balanced
arguments of Elizabeth Ann Fagan. The problems
ofthe poor specificity of the first generation ELISA
for antibody to hepatitis C virus and the resulting
wastage of considerable quantities of blood were
not the only arguments in favour of awaiting the
availability of second generation assays.3 Pereira
and colleagues' arguments are fallacious and
should not be left unchallenged.
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SIR,-Recent correspondence concerning hepa-
titis C virus infection after transfusion emphasises
the need for accuracy in view of the implications
for the donors as well as for the recipients of
transfusions.

In the case reported by Cresio Pereira and
colleagues the diagnosis was based solely on the
acquisition of antibody reactive in an enzyme
linked immunosorbent assay (ELISA).' In most
cases such a seroconversion could be taken as
definitive evidence of infection provided that the
antibody reaction in serum obtained during con-
valescence is shown to be specific. This requires
additional tests, such as the second generation
recombinant immunoblot assay (Chiron Cor-
poration, Emeryville, California, United States).
In addition, the detection of viraemia in the acute
phase of the illness and its absence during con-
valescence, or in this case in samples taken before
transfusion, would also confirm an acute infection.
None of these criteria seems to have been met in
this particular case.

For the strict diagnosis of hepatitis C virus
infection after transfusion it is obligatory to
identify an infected donor whose serum contains
markers of viral infection. In the past most such
infections after transfusion would have arisen from
antibody positive donors who carried the virus at
the time of donation and from antibody negative
donors with acute infection around the time of
donation. Both categories of donor would be
antibody positive on resampling. Thus by current
practice the implicated donor in any inquiry into
hepatitis C virus infection after transfusion is likely
to be identified by antibody testing of blood
samples taken from donors three months or more
after the date of the original donation. Since the
introduction of screening for antibody to the virus
by the National Blood Transfusion Service donors
who are antibody positive will be identified and the
frequency of hepatitis C virus infections after
transfusion should be reduced.

In practice, however, the need for careful
monitoring of hepatitis after transfusion continues.
Increasingly it becomes apparent that the sero-
logical response to hepatitis C virus infection
varies. The infection in some donors may barely be
detected by even the newly developed ELISAs,
which contain a multiplicity of structural and non-
structural antigens.2 In addition, there is evidence

that perinatal infection may lead to tolerance with a
persistence of virus in the absence of antibody. It
is the donors with such markers who may not be
identified by antibody screening and will be found
only through the careful investigation of instances
of hepatitis after transfusion, hence the need to
maintain vigilance.
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AUTHOR'S REPLY, -The haemophilic child we
described,' who is also discussed in Patricia E
Hewitt and colleagues' letter, received two units of
fresh frozen plasma and one unit of blood in
February 1990. One week later his serum was
negative for antibody to hepatitis C virus, and it
became positive for the antibody in September
1990 by first generation enzyme linked immuno-
sorbent assay (ELISA). In March, June, and
September 1991 the serum was consistently
positive for the antibody by second generation
ELISA. Serum samples obtained in March and
June 1991 were found to be negative for antibody
to hepatitis C virus by recombinant immunoblot
assay-2 in Professor R S Tedder's laboratory. At
the time we sent our letter we did not have these
results, and it now seems that this child is not
infected with hepatitis C virus.
We still maintain, however, that some 1500

recipients a year may have been infected with
hepatitis C virus before donor testing began in
September 1991; in contrast, the safety of sterilised
factor VIII and IX concentrates was proved.
The effectiveness of first generation screening for
antibody to hepatitis C virus has now been shown
by the Japanese Red Cross.2
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Testing for hepatitis C virus in
Italy
SIR,-In her editorial Elizabeth Ann Fagan dis-
cussed testing for hepatitis C virus in the United
Kingdom.' We should like to outline our experi-
ence in Italy.
The blood bank of our hospital, in north Italy,

started testing for hepatitis C virus with C100-3
antibody (Ortho) in 1989. We carried out 3948
tests and obtained 31 positive results (0 79%).
We retested 27 of these positive samples with
a recombinant immunoblot assay (Ortho) and
obtained 14 positive results.

Since May this year we have used an assay based
on C22-3 and C200 antibodies (Ortho): 20 out of
2249 (0 89%) samples yielded positive results.
We retested all the positive samples, using a

fairly recently marketed assay of antibody to
hepatitis C virus based on synthetic peptides
derived from published immunodominant
structural and non-structural regions of the hepa-
titis C virus genome (UBI-HCV-EIA, Organon

Teknika). The synthetic peptides can substitute
for recombinant proteins or viral lysates as solid
phase antigen.2 Fourteen out of 26 (54%) positive
results obtained with the C100-3 antibody and 13
out of 20 (65%) positive results obtained with the
C22-3 and C200 antibodies were confirmed. At
least one donor, who was negative according to the
assay based on C100-3 antibody and positive
according to the assay based on C22-3 and C200
antibodies and to the new assay based on synthetic
peptides, is suspected ofhaving transmitted non-A
non-B hepatitis.
We agree with Fagan that we still lack a single

test for diagnosing hepatitis C. Nevertheless, in
our opinion it will be difficult to develop a single
test that is sufficiently accurate for this. In screen-
ing for diseases with a prevalence of 1% (it has been
estimated that in western Europe hepatitis C virus
is carried by 0-7% of two million blood donors') a
test with a sensitivity and specificity of 95% shows
a predictive value of a positive result of 16 1% and a
predictive value of a negative result of 99 9%.4 On
this basis, probably only a panel of tests combined
with a complete history and the physical examina-
tion of the candidate blood donor can reasonably
ensure that blood. carrying hepatitis C virus is
excluded.
We agree with the president of the Association

of Clinical Pathologists4 that the ethical priority
remains the obligation to ensure the usefulness of
the screening programme for hepatitis C virus for
donors and recipients of blood without causing
unnecessary physical or psychological distress to
both of them.

ROMOLO MARCO DORIZZI
RENZO SCHIAVON

Clinical Chemistry Laboratory?
Hospital of Legnago (VR),
37045 Legnago,
Italy

ALBERTO DISPERATI
ENRICO CAPUZZO

PIERLUIGI PICCOLI
Blood Bank,
Hospital of Lcgnago (VR)

1 Fagan EA. Testing for hepatitis C virus. B. 1991;303:535-6. (7
September.)

2 Hosein B, Fang CT, Popovski MA, Ye J, Zhang M, Wang CY.
Improved serodiagnosis of hepatitis C virus infection with
synthetic peptide antigen from capsid protein. Proc Nutl Acad
Sci USA 1991;88:3647-51.

3 Sherlock S, Dusheiko G. Hepatitis C virus updated. Gut
1991;32:965-7.

4 Flynn FV. ACP presidential address. Screening for presympto-
matic disease. J Clin Pathol 1991;44:529-38.(9s

Dietary reduction of serum
cholesterol concentration/ /
SIR,-In their paper on dietary reduction of serum
cholesterol concentration L E Ramsay and col-
leagues stated that the cholesterol lowering effect
of a step 1 diet is too small to have any relevance in
clinical practice, and, in practice, they suggest
that we give up dietary strategies for preventing
ischaemic heart disease. ' Their conclusion is based
primarily on the observation that there was a
disappointing average reduction of only 3% in
serum total cholesterol concentration from base-
line values in the eight quoted intervention studies
that used a step 1 diet strategy. Unfortunately,
Ramsay and colleagues have ignored a most im-
portant point in evaluating the eight trials-the
question of adherence to the prescribed diet.

In trials with a high degree of dietary control it
has repeatedly been shown that serum cholesterol
concentration decreases substantially in subjects
shifted from a typical Westernised diet to a step 1
type diet. Contrary to the beliefs of Ramsay and
colleagues, this has also been the case in the few
strictly controlled long term trials.4i In our eight
month study of 30 free living young healthy
subjects (18 men, 12 women) an 11-12% reduction
in serum total cholesterol concentration was seen
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