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Comparative Study of Two Transport Systems (Copan Easy-Flow™and
Starplex STARSWAB [1®) using the Roll-Plate and Vortex M ethods,
Following I ncubation at Room Temperature and 4°C.
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ABSTRACT

Objective: To assess the sample release characteristics of two
transport systems, Easy-Flow™ (Copan Diagnostics Inc.), anewly
designed rayon fiber applicator with a unique geometry and fiber
winding process and Starplex STARSWAB |1® (Starplex Scientific
Inc.), aregular rayon fiber swab. The systems were compared at
both room temperature and 4°C using both the roll-plate and
vortex method.

Method: Thesurviva of 21 microorganismswas evaluated including
12 aerobic and 9 anaerobic strains. One ATCC and 2 clinical strains
(21in total) were tested for each of the following: 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). The first
phase of this two-part study evaluated the 21 strains using theroll-
plate technique and in the second phase, the vortex method was
used. For both methods, a 0.5 M cFarland suspension of each strain
was prepared in 0.85% physiologica saline (pH 6.8-7.2) from an
18-24 hour growth of the organism. Various dilutions were prepared
as described below. Swabs were inoculated in triplicate with 100
ul of each organism suspension. Swabs were held at room
temperature and 4°C for 0, 6, 24 and 48 hours. Bacterial survival
was evaluated after 48 hours incubation at 35°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’sthat were greater than 300 CFU’s were approximated and
included for comparison. Average counts at 6, 24 and 48 hours for
each dilution and organism were compared to the zero hour counts.
Storage at 4°C proved to be a more optimal holding temperature
for maximum preservation of organisms.

Conclusion: In this study, we evaluated the sample release
characteristics as well as organism survival by the roll-plate and
vortex methods. Neither the sample release characteristics nor the
actual organism survival over the various time plots seem to be
method dependent. They are aresult of the type of transport device
utilized. In this evauation, the Copan swab demonstrated superior
release characteristics as noted in the higher counts produced and
also exhibited greater organism viability from zero to 48 hours.

INTRODUCTION

Organism viahility, survival rates and subsequent release from the
transport device are crucial componentsin theisolation of clinically
significant organisms from commercial swab systems. The swab
and transport device must provide an environment which promotes
organism survival, maintains minimal overgrowth and offers
enhanced organism release from the swab at the time of processing.
Given the fact that swabs remain a preferred method for collection
and transport due to their ease-of-use, it is

extremely important for microbiology laboratories to have as much
input as possible into the choice of the most ideal systems available.
In order to assess the critical steps noted above, we compared two
commercial transport devices by two different methods and at two
different incubation temperatures over various time frames ranging
from 0-48 hours.

METHOD:
N. gonorrhoeae ATCC 43069
S pneumoniae ATCC 49619
S. pyogenes ATCC 19615
H. influenzae ATCC 49247
P. anaerobius ATCC 27337
P. melaninogenica AT CC 25845
F. nucleatum ATCC 25586

* New Easy-Flow™ rayon fiber swab.
Copan Venturi Transystem, Amies w/o
Charcoal, Lot #2053,

Expiry: 05/2003

* STARSWAB I1I® - Amies Clear, Lot
#IMO4A, Expiry: Dec 2003. Starplex
Scientific Inc.

DISCUSSION/CONCLUSIONS

« Both swabs had increased recovery of organisms when held at 4° C.

* The Copan swab demonstrated better viability and recovery of all
organisms, a al time pointsand at both temperatures when compared
to the Starswab 11©.

» Two common methods were evaluated in this study: the qualitative
(semi-quantitative) roll-plate method and the quantitative
elution/dilution or vortex method. The Copan Easy-Flow swab
yielded higher counts with both methods.

* Itisof crucial importance that institutions evaluate their specimen
transport systems to ensure specimen integrity.
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Test Protocol: Roll-Plate Technique

* Prepare a0.5 McFarland suspension (1.5 x 108 CFU/ml) in 0.85%
saline (pH 6.8-7.2) from an 18-24 hr. culture of each organism
using a Microscan turbidity meter (Dade International).

» From this suspension, prepare four 1:10 serial dilutions: 1:10,
1:100, 1:1000 and 1:10,000.

« For al organisms, the 10-2, 10-3, and 104 diln’s were used to
inoculate the swabs.

* 100 ul of each organism suspension was transferred into wells of
a microtiter plate using an Eppendorf repeater pipette.

* Each swab typewasrolled into the 100 pL suspension (10 seconds)
to completely absorb the inoculum and then placed into the
transport device and held for the appropriate time/temperature
(Room temp. and 4°C for 0, 6, 24 and 48 hours).

* For baseline counts (0 hr), 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.

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

Roll-Plate M ethod:

0—»—»-»-»-»

0.5 McFarland 101 102 103 104
. J

«

Dispense 100 pL

* Microtiter Plate

« Return swab to transport media
+0, 6, 24 and 48 hour intervals
U

@

DIAGRAM 1

DIAGRAM 2

+ Room temp and 4°C
« Triplicate swabs

DIAGRAM 3

DIAGRAM 4

« Incubate 35°C for 48 hours
« Perform colony counts
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Test Protocol: Elution/Dilution or Vortex Method

* Prepare a 0.5 McFarland suspension in 0.85% saline (pH 6.8-
7.2) from an 18-24 hr culture of each organism using aMicroscan
turbidity meter-Dade International.

« Dilute the 0.5 suspension 1:10 in saline (1.5 x 107 CFU/ml.)

* Pipette 100 pl of each organism suspension into the wells of a
microtiter plate.

» Performtesting in triplicate: 24 wellsfor each swab (time points
0, 6, 24 and 48 hours at both room temperature and 4°C incubation).

* Allow swabs to absorb inoculum in wells for 10 seconds.

« Place swabs back in transport device. Hold the swabs for the
appropriate time and incubation temperature (0, 6, 24 and 48 hrs.
at room temperature and 4°C).

« Remove the zero hour (0 hr) swabs within 15 minutes, and place
in atube with 1 ml sterile saline. Vortex for a minimum of 15
seconds.

« Express as much liquid as possible from the swab.
« Prepare five 10-fold serial dilutions (10-1, 10-2, 10-3, 104 and
107°) in 0.85% saline

« Vortex each tube and inoculate 100 ul to appropriate plated media
Spread inoculum evenly across the surface of each plate with a
sterile spreader.

* Incubate plates at 35°C for 48 hours after which time counts are
performed. Average counts for 6, 24 and 48 hrs. are compared
to the zero hour counts for the same dilution and organism.

Vortex Method:
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RESULTS

Comparison of Organism Recovery Rates for the Roll-Plate Method
Colony Count (% Survival)? at Room Temperature / 10 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 200 (100%) 80 40%) 10 (5%) 4 (2%)
N. gonorrhoeae
Starplex 150 (100%) 5 (3%) 0 (0%) 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%) 150 (75%) 100 (50%) 75 (25%)
F. nucleatum
Starplex 90 (100%) 6 (7%) 2 (2%) 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%)
a 9% Survival is calculated relative to the zero-hour count (100%)
Comparison of Organism Recovery Rates for the Vortex Method
Colony Count (% Survival)l)2 at Room Temperature / 10 dilution
Organism Swab 0 Hour 6 Hour 24 Hour 48 Hour
H.influenzae Copan 100 (100%) 100 (100%) 40 (40%) 5 (5%)
Starplex 100 (100%) 50 (50%) 7 (T%) 0 (0%)
N. gonorrhoeae Copan 100 (100%) 100 (100%) 40 (40%) 5 (5%)
Starplex 100 (100%) 5 (5%) 0 (0%) 0 (0%)
S. pneumoniae Copan 100 (100%) 100 (100%) 15 (15%) 5 (5%)
Starplex 100 (100%) 100 (100%) 6 (6%) 3 (3%)
S. pyogenes Copan 300 (100%) 300 (100%) 200(66%) 152 (51%)
Starplex 300 (100%) 200 (66%) 180 (60%) 150 (50%)
F. nucleatum Copan 200 (100%) 200 (100%) 100 (50%) 80 (40%)
Starplex 95 (100%) 50 (53%) 100 (100%) 0 (0%)
P. anaerobius Copan 150 (100%) 74 (50%) 100 (100%) 15 (10%)
Starplex 100 (100%) 24 (24%) 0 (0%) 0 (0%)
P.melaninogenica Copan 300 (100%) 200 (66%) 20 (0.6%) 10 (0.03%)
Starplex 15 (100%) 0 (0%) 0 (0%) 0 (0%)

a 9% Survival is calculated relative to the zero-hour count (100%)
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