
Letters to the Editor

New ASTM Barrier
Test Methods

To the Editor:
Since the emergence of the

era of the human immunodefi-
ciency virus (HIV) and the
implementation of the principles of
Universal Precautions, the Infec-
tion Control Practitioner’s (ICP)
role in selecting items described
in the OSHA  Standard’ as being
“appropriate” for use as personal
protective equipment has been per-
plexing.2

For example, during this
period, several clinical research-
ers3m5 have published the results of
their examination of an array of
commercially available materials
used in surgical gowns. Actually,
their findings simply confirmed
those of another researcher,6  who
some two decades earlier, had dis-
closed that all the materials dis-
played varying degrees of barrier
capabilities.

In one of the more recent
studies5 the researchers reported
on the liquid penetration experi-
enced during their classic in-use
evaluation of an assortment of sur-
gical gowns. Based on their find-
ings, the group concluded that
since every member of the surgi-
cal team did not have the same
degree of exposure, they did not
require the same level of pro-
tection. This being the case, it
would be reasonable to believe
that a materials protective capabil-

ity should be expressed in terms
of its level of resistance to liquid
penetration. By rating the materi-
als in this manner, the ICP would
be able to select the quality consid-
ered appropriate for the risk
involved.

Nevertheless, a new industry
group functioning under the aus-
pices of the American Society for
Tes t ing  Mater ia l s  (ASTM)
recently has released two new
emergency test methods, ES 21
and ES 22, to be used in assessing
a material’s barrier effectiveness.7
Despite the fact that the docu-
ments reference two clinical stud-
ies4J that indicate that pressures
experienced during use could be
as high as 60 pounds per square
inch (psi), the material’s barrier
capability is expressed on a pass/
fail basis with its suitability for use
predicated on an arbitrarily
selected level of pressure of 2 psi.

Disregarding the particulars
of the test methodologies them-
selves, the fact of the matter is that
basing the selection of an appro-
priate item on this pass/fail crite-
rion easily could be misinterpreted
by the wearer and translated into a
false sense of security in terms of
the level of protection the material
is capable of providing under its
“usual conditions of use.“g In addi-
tion to restricting the user’s ability
to identify materials capable of
resisting liquid penetration at lev-
els of pressure higher than 2 psi,
using a level of 2 psi as a basis for
pass/fail could similarly exclude

the use of many products that have
been and are currently being used
since the community considers
them adequate for providing the
level of protection required for the
task at hand.‘O

Furthermore, in times in
which the community is experi-
encing intensive cost restraints,
providing all personnel with what
the industry group considers to be
the maximum level of protection
could not be regarded as being
cost-effective. In addition, it would
not be in accord with the intent of
the OSHA Standard1 that the level
of protection should be commen-
surate with the degree of exposure
that is reasonably anticipated.

Inasmuch as the ASTM tests
are being publicized by the devel-
oper and are being used commer-
cially as a point of reference by
manufacturers in promoting their
fabric and/or gown, it is important
that the ICP be aware of their
implications so as not to be influ-
enced unduly in making an
informed, intelligent purchasing
decision.“J2

Only time will tell whether or
not industry will ever be able to
produce a gown that is “totally safe
(by using thick polyethylene) and
do so without compromising either
comfort or cost.“13

Without doubt, the world has
been made a different place by the
emergence of human immunodefi-
ciency virus. In terms of barrier
technology and protective apparel,
the textile industry should continue
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to dedicate its efforts to respond to
the best of its ability to the needs
and demands of the healthcare com-
munity it serves. However, it is only
the healthcare community that
should be determining the level of
performance they expect that tech-
nology to provide.

In the interim, it appears that
it would be proper for industry to
adopt one of the simple and
inexpensive test methodologies
described in the clinical litera-
ture4JJ4 for the screening of mate-
rials. These data could then be
submitted for the ICP’s  use in
assessing the protective attributes
of the state-of-the-art materials as
well as the gowns design, construc-
tion, and cost.

Nathan L. Belkin, PhD
Clearwater. Florida

REFERENCES
1. Department of Labor, Occupational

Safety and Health Administration. Occu-
pational exposure to bloodbome patho-
gens, final rule. Federal Register
1991;56:64177,(d)  (3) (i).

2. Crow S. Emperor’s clothing for the
contemporary healthcare worker. Infect
Control Ho@  Epidemiol 1991;12:308-
310.

3. Shadduck  PE Tyler DS, Lyerly HK, et
al. Commercially available surgical
gowns do not prevent penetration by
HIV-l. Surgical Forum 1990;41:77-80.

4. Smith JS, Nichols RJ. Barrier efficacy of
surgical gowns. Arch Surg 1991;126:75&
763.

5. Quebbeman EJ, Telford GL, Hubbard S,
et al. In-use evaluation of surgical gowns.
Surg Gynecol Obstet 1992;174:369-375.

6. Laufman  H, Eudy Ww,  Vandermoot
BA, Liu D, Harris CA. Strike-through of
moist contamination by woven and non-
woven surgical materials. Ann Surg
1975;181:857-862.

7. American Society for Testing Materials.
ES 21 and ES 22 Test Methods. Philadel-
phia, PA: American Society for Testing
Materials, Nov. 1992.

8. Altman Kw,  McElhaney  JH, Moylan JA,
Fitzpatrick KT Transmural surgical
gown pressure measurements in the
operating theater. Am J Infect Control
1991;19:147-155.

9. Bernard HR, Beck WC. Operating room
barriers-idealism, practicality and the
future. Bulletin of the American College
of Surgeons 1975;60:16.

10. Smith m, Nichols RL. Barriers: resis-
tance of protective clothing materials to
synthetic blood. ORReports 1993;2-5.

11. Decker MD. The OSHA bloodborne
hazard standard. Infect Control Ho@
Epidemiol1992;13:407-417.

12. Hedrick  E. Buyer beware! Am J Infect
Control  1992;20:170-171.

13. Telford GL, Quebbeman EJ. Invited com-
mentary. Arch Surg 1991;126:763.

14. Schwartz JT Saunders DE. Microbial
penetration of surgical gown materials.
Surg Gynecol Obstet 1980;150:507-512.

Guaiac Testing of IV
Lines

To the Editor:
The article by Manian et al

(1993;14:325-330)  regarding the
risk of transmission of bloodborne
illness through needles removed
from IV ports was timely and impor-
tant to the management of this
common occurrence.

One point that the authors
did not raise involves the possi-
bility that guaiac testing may not
always detect the presence of
blood. Although I do not know
enough about the physics of the
fluids involved to predict this with
any accuracy, it would seem
likely that a certain amount of
sedimentation might occur natu-
rally at the end of an IV line. If
this is so, the lighter elements of
the serum may be found consider-
ably higher in the line than red
cells, and the risk of infection
might be significantly higher than
predicted in this article.

Pamela Patrick
Augusta Hospital Corporation

Staunton, Virginia

The authors reply:
We appreciate Ms. Patrick’s

interest in our article. We do not
believe sedimentation of blood in
IV tubings confounds the results
of our study, for several reasons.

First, it should be remem-
bered that all needles in our study
were removed from IV lines imme-
diately after the administration of
IV medications. Thus, any preex-
isting serum in the upper half of

the IV line would not have
remained undisturbed and instead
would have been mixed with the
red blood cells during the process
of insertion and removal of the
needle, and perhaps more impor-
tantly during the administration of
medication.

Second, except for the hepa-
rin-locks, the tip of the needles
removed from IV ports often were
near the junction of the port and
the main running line, and area
that would not be conducive to
undisturbed sedimentation of red
blood cells.

Third, since some degree of
hemolysis is inevitable in IV lines,
even if there were significant
sedimentation of blood, guaiac
testing still would have detected
extracorpuscular hemoglobin in
the serum at the threshold level
reported in the study.

Farrin A. Manian,  MD, MPH
Lynn Meyer, RN, MPH, CIC

Joan Jenne, RN, CIC
St. John’s Mercy Medical Center

St. Louis, Missouri

Port-a-Cath
Needlestick Injuries

To the Editor:
Needlestick injuries are the

major hazard for healthcare work-
ers for acquiring human immu-
nodeficiency virus (HIV) infection
during their w0rk.l Surveillance
for needlestick accidents and study
of the circumstances of such acci-
dents are of critical importance
when proposing preventive meas-
ures.

Recently, in our acquired
immunodeficiency syndrome
care center, two needlestick inju-
ries occurred while removing nee-
dles from Port-a-Cath systems.
These Port-a-Cath systems were
used to administer intravenous
foscarnet/gancyclovir treatment
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