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Comparative Study of an Amies Transport System Incorporating New Easy-Flow™ Swab Applicators
(Copan Diagnostics Inc.), Designed for Improved Sample Release, with a Transport System Utilizing
Regular Rayon Swabs - STARSWAB [I® (Starplex Scientific Inc), Using a Direct Swabbing Technique.

M.SARINA*, B.KNOLL, THE CREDIT VALLEY HOSPITAL, MISSISSAUGA, ONTARIO, CANADA

ABSTRACT

Objective: To assess the improved sample release characteristics
of Easy-Flow™, a newly designed rayon fiber applicator with a
unigque geometry and fiber winding process. Bacterial transfer and
recovery rates were measured and compared against a device
incorporating aregular manufactured rayon fiber swab (STARSWAB
[I® -Starplex Scientific Inc).

Method: Severa bacterial strains including fastidious aerobes
and anaerobes were evaluated. One (1) ATCC and 2 clinical strains
(21 in total) were tested for each of the following organisms: N.
gonorrhoeae (NG) (ATCC 43069), S. pneumoniae (Spn) (ATCC
49619), S. pyogenes (Spy) (ATCC 19615), H. influenzae (HI)
(ATCC 49247), P. anaerobius (PA) (ATCC 27337), F. nucleatum
(FN) (ATCC 25586), and P. melaninogenica (PM) (ATCC 25845).
A suspension of each strain was adjusted to match a 0.5 McFarland
standard. Four 1:10 serial dilutions were prepared in 0.85% saline.
Swabs were moculated in trlpllcate with 100 ul of each organism
suspension. The 102, 103 and 10" dilutions were used to inocul ate
swabs at time points O 6, 24 and 48 hours. Two storage conditions
were compared: room temperature and 4°C.

Results: In accordance with standard plate count techniques, swab
cultures from those organism dilutions which produced countable
growth within the range 30-300 CFU'’s per plate were averaged
and included for the purpose of performance comparisons. Estimated
CFU’s that were greater than 300 CFU’s were approximated and
included for comparison. Approximate differencesin colony counts
between the swabs at the various dilutions and time points were
recorded. Zero hour counts, for the most part, were comparable
for both swabs. Storage at 4°C proved to be amore optimal holding
temperature for maximum preservation of samples and proved to
be a critical factor for the Starplex swab.

Copan Swab:  The Copan swab yielded higher counts under all
conditions of storage and incubation. Bacterial recovery was greater
at 4°C as noted in previous studies but the Copan swab was able
to maintain viability at both temperatures.

Starplex Swab: At 6 hours, recovery rates for the Starplex swab
decreased compared to the Copan device. At 24 and 48 hours,
Starplex counts were dramatically reduced at both room temperature
and 4°C. Storage at 4°C resulted in a greater yield of colonies
however, the Starplex swab demonstrated overall lower bacteria
recovery rates compared to the Copan swab in this study.

Conclusions: The Easy-Flow™ swab demonstrated superior
performance for al organismstested under all conditions with the
exception of S.pneumoniae, which gave similar recovery rateswith
both systems.

INTRODUCTION

Many articles comparing the performance of transport devices have
been published in recent years. Improvement in the release of
organisms from the swab remains the last and critical factor in the
crucial stages from specimen collection to transport and culturing.
In order to assess this critical step, we compared the new Easy-
Flow™ (Copan Diagnostics) designed for improved sample release
with aregular rayon swab (STARSWAB |1 ® - Starplex Scientific
Inc).

METHOD

BACTERIAL STRAIN

The following stock culture strains were used in this study:

* Neisseria gonorrhoeae (American Type Culture Collection
(ATCC) 43069

Streptococcus pneumoniae (ATCC 49619)

Streptococcus pyogenes (ATCC 19615)

Haemophilus influenzae (ATCC 49247)

Peptostreptococcus anaerobius (ATCC 27337)

Fusobacterium nucleatum (ATCC 25586)

Prevotella melaninogenica (ATCC 25845)

CULTURE SWABS

The following swabs were evaluated in the study:

* New Easy-Flow™ rayon fiber swab (Copan Venturi Transystem,
Amiesw/o Charcoal) (Lot # 2053, Expiry: 05/2003)

o STARSWAB Il ® —Amies Clear) (Lot # IMO4A, Expiry: Dec
2003) Starplex Scientific Inc.

Test Protocol: Direct Swabbing Technique

* For each organism, a 0.5 McFarland standard representing a 1.5
X 108 CFU/mI suspension was prepared in 0.85% physiological
sdine (pH 6.8-7.2) from 18-24 hr. cultures (48 hrsfor anaerobes),
using a Microscan turbidity meter (Dade International).

» From this working suspension, four 1:10 serial dilutions were
prepared:

110, 1:100, 1:1,000 and 1:10,000 representing 1.5 x 107, 1.5x
106, 1.5 x 10°, and 1.5 x 10 CFU/mI reﬁpectlvely

. Foral organlsms the 102, 10°3 and 10™* dilutions were used to
inocul ate swabs.

» Using an Eppendorf repeater pipette, 100 pl volumes of each
organism suspension was transferred into wells of a microtiter
plate.

» Each swab typewasrolled into 100ul of the organism suspension
for ten seconds to completely absorb the inoculum, and then
inserted into the transport device.

* For baseline counts (zero time), three swabs of each
organism/dilution were removed from the transport device after
15 minutes and spread over the entire agar surface using the roll
plate technique.

« The remaining swabs were held at room temperature and 4°C
for 6, 24 and 48 hrs.

» Swabs were plated out at the end of each time period. Plates
were incubated at 35°C for 48 hours. Counts were then performed.

« Colony counts of >300 colonies were approximated and averaged
for each of the three swabs for each time point and dilution.

 Average counts of 6, 24 and 48 hour stored swabs for a specific
dilution and organism were compared to the zero hour inocul ated
swabs, for the same dilution and organism.
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TECHNIQUE FOR PLANTING SWABS

When spreading swabs onto an agar plate, often only one
surface of the swab applicator tip makes contact with the agar
surface. To avoid this, imagine the swab tip hasthree surfaces.

To deliver the entire sample onto the agar plate we used the
techniqueillustrated in diagrams 1-4. Three swabbing actions
need to be made to ensure consistent reproducible transfer of
the entire samplefrom the swab to theplate. The swab isrotated

clockwise about 120° in between each swabbing step. It is
important to streak the swab over theentire agar surfacewhile
rotating the swab between thumb and index fingers.

C-68
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CHARTED RESULTS

Comparison of Growth Between Copan and Starplex Swabs
at Room Temperature and 4 Degrees Celsius

350

300

250

200

150

Colony Count (6 hr) 1:1000 dilution

100 —

50 —

0 =

GC HI spn Spy FN PA PM
7 copanRT [ Copan 4C Organism
[ starplex RT [ Starplex 4C

DISCUSSION / CONCLUSION REFERENCES

Two commercially available swab transport devices were eval uated
for their ability to promote organism survival over various time
periods and conditions of incubation. Six of seven ATCC strains
and 12 of 14 clinical isolates demonstrated superior performance
with the Easy-Flow™ device. S.pneumoniae counts were
comparable for both swabs. Results of this evaluation clearly
indicate enhanced release and fluid transfer from the Easy-Flow™
swab aswell asthe ability to maintain bacteria viability throughout
various test conditions, ranging from 0 to 48 hours at room
temperature and 4°C. The Copan Easy-Flow™ swab had the best
recovery ratesin all conditions and was able to maintain organism
viability up to 48 hours. The STARSWAB |I® appearsto require
storage at 4°C to maintain viability of organisms and also requires
prompt transport to the laboratory (<6 hours). Thisis not always
feasible. Both systems showed enhanced performance when swabs
were held at 4°C compared to room temperature as noted in previous
publications ) . This effect was most pronounced with the Starplex
swab

1. Perry J.L. 2001. Effectsof Temperature on Fastidious Organism
Viability During Swab Transport. Presented at the 101t General
Meeting of the American Society for Microbiology, Orlando,
Florida.

2. Rousee J.M., Hernandez C., DeMartino S. et al. 2001.
Comparison of Four Swab Transport Systems Stored at Room
Temperature and +4°C for Recovery of Previously Inoculated
Fastidious Aerobic and Anaerobic Bacteria. Presented at the
101t Genera Mesting of the American Society for Microbiology,
Orlando, Florida.
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CHARTED RESULTS

Comparison of Rates of Organism Recovery from Copan and Starplex Swabs (Direct Plating Method)
Colony count (% Survival)® at Room Temperature / 10-3 dilution

Organism Swab 0 Hour 6 Hour 24 Hour 48 Hour
Copan 300 (100%) 300 (100%) 250 (83%) 200 (66%)
H. influenzae
Starplex 300 (100%) 5 (1.7%) 2 (0.7%) 0 (0%)
) Copan 100 (100%) 50 (50%) 8 (8%) 1 (1%)
S. pneumoniae
Starplex 150 (100%) 65 (43%) 8 (5%) 2 (1.3%)
Copan 300 (100%) 300 (100%) 250 (83%) 250 (83%)
S. pyogenes
Starplex 300 (100%) 250 (83%) 150 (50%) 100 (33%)
Copan 200 (100%) 80 (40%) 10 (5%) 4 (2%)
N. gonorrhoeae
Starplex 150 (100%) 5 (3%) 0 (0%) 0 (0%)
. Copan 200 (100%) 100 (50%) 50 (25%) 20 (10%)
P. anaerobius
Starplex 200 (100%) 0 (0%) 0 (0%) 0 (0%)
) ) Copan 300 (100%) 300 (100%) 200 (66%) 100 (33%)
P. melaninogenica
Starplex 18 (100%) 8 (44%) 0 (0%) 0 (0%)
Copan 200 (100%) 150 (75%) 100 (50%) 75 (25%)
F. nucleatum
Starplex 90 (100%) 6 (7%) 2 (2%) 0 (0%)

a % Survival is calculated relative to the zero-time count (100%)
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