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Three commercially available swab transport devices were evaluated for 
their efficacy in promoting fastidious organism survival over a six hour 
period at room temperature. Single swabs from  Starswab with liquid 
stuarts (STR; Starplex Scientific, Ontario, Canada), Culturette (CUL; 
Becton Dickinson, Cockeysville, Maryland) and Copan with liquid 
stuarts (COP; Copan Diagnostics, Corona, California) were inoculated 
by 5 sec immersions into saline/organism suspensions. Duplicate swabs 
of each organism/device combination were removed from their transport 
devices at 0 h for a base count and a 2 h, 4 h, and 6 h post inoculation, 
placed in 1.0 ml saline, vortexed for 30 sec, expressed against the tube 
wall and discarded. Duplicate quantitative cultures were performed by 
calibrated loop (0.001-ml) or micropipet and colonies counted after 
appropriate incubation periods. STR failed to provide viable Neisseria 
gonorrhoeae (GC) after 4 h. Only 10% of baseline GC were recovered 
after 2 h compared to 96% and 70% respectively for COP and CUL. 
STR provided 46% recovery of Streptococcus pneumoniae (SP) after 
4 h compared to 55% and 59% respectively for COP and CUL, but 
only 9% of Haemophilus influenzae (HI) survived compared to 94% 
and 44% for COP and CUL. Survival rates were compiled and averaged 
from data provided by testing five different lot numbers of each device 
and six clinical isolates of each organism. It is apparent that the cellulose 
sponge used in STR has significant inhibitory activity for GC and to 
a lesser extent, for SP and HI.

INTRODUCTION
In this era of managed care, the reduction of costs in providing health-
care services has affected the microbiology laboratory, in various ways. 
Limitations on repeat testing, unnecessary ordering, and strong 
guidelines on when and how certain cultures will be provided for a 
specific site are positive and needed changes.  However, in an attempt 
to cut reagent and supply costs, contracts are often awarded to the 
‘low bidder’ without particular concern for product performance.  
Urine cups and stool containers are one issue, but specimen collection 
and transport devices are more critical.  Decisions as to which specimen 
transport system an institution will use are often made without input 
from the microbiology laboratory. Personnel shortages and increasing 
work loads do not provide time for in-house evaluation of these 
commercial products.  We take on faith the notion that such products 
will perform to a certain standard.
A recent switch from a long-used swab transport product to a less 
expensive one in our institution provided a reference point for this 
report.  A dual swab Culturrette device (Becton Dickinson, Cockeysville, 
MD) was replaced with a dual swab Starplex (Starplex Scientific, 
Ontario, Canada).  Both products employed a sponge saturated with 
liquid stuarts medium.  A limited study was designed to evaluate the 
Starplex product with the previously used Culturette and a newer 
device that we preferred, Copan with liquid stuarts (Copan Diagnostics, 
Inc., Corona, CA).  Preliminary findings were significant and prompted 
a more detailed evaluation reported in this poster.

MATERIALS & METHODS
I.	A BBL Prompt (Becton Dickinson, Cockeysville, MD) designed 

to approximate a 1.5 x 108 CFU/ml inoculum for disc diffusion 
susceptibility testing was used to prepare initial organism inocula. 
 A 1: 10 dilution of each bacterial suspension was prepared as a 
final working volume of 5.0 ml in sterile saline.

2.	Six clinical isolates each of Haemophilus influenzae, Streptococcus 
pneumoniae, and Neisseria gonorrhoeae were used to challenge the 
transport devices.  Five different lot numbers of Starplex swabs were 
evaluated, two lot numbers each of Culturette and Copan were 
tested.

3.	Three swabs of each transport device were inoculated by dipping 
vertically into the inoculum for 5 seconds, removed and allowed 
to drain for 10 seconds, then placed into their respective transport 
devices and held at room temperature.  At 0, 2, 4, and 6 hours post 
inoculation organism survival was evaluated by vortexing each of 
the three swabs in 1.0 ml of saline for 30 seconds, expressing them

INHIBITORY PROPERTIES OF A COMMERCIALLY AVAILABLE SWAB TRANSPORT DEVICE
J.L. PERRY* and J.S. MATTHEWS, Department of Veterans Affairs Medical Center, Wichita, Kansas

against the tube wall prior to discarding, then preparing duplicate 
plate counts using a 0.001 ml calibrated loop or 0.01 and 0.10 ml 
aliquots delivered by sterile pipet tips.  A total of 6 counts were 
averaged for each organism, device, and sample time studied.

4.	After inhibition of Neisseria gonorrhoeae was noted with the Starplex 
device, a study of N. gonorrhoeae survival from expressed sponge 
contents with Copan and Starplex was initiated.  Sponges were 
wetted with approximately 0.50 ml of liquid stuarts during 
manufacture. 0.120 ml of the working solution of N. gonorrhoeae 
was pipetted directly onto the sponge, and the cap replaced without 
the swab attached.  The transport tube was severed just above the 
sponge with sterile scissors, the sponge removed and contents 
expressed into a sterile tube with a gloved hand, then the contents 
mixed and duplicate colony, counts performed in the standard 
manner.  Duplicate sponges were harvested every 30 min for a total 
of 3 hours.

5.	Organism survival rates in this model were best compared by 
expressing recovery as a percentage of 0 time counts.  This eliminated 
straight quantitation variables such as individual swab absorption 
rate and mechanical removal of organisms within the transport 
device.  Swabs were vortexed and the resulting fluid counted to 
circumvent variables in swab porosity, organism entanglement in 
swab fibers, and mechanical transfer of organisms to agar surfaces.

RESULTS
Chart 1: Recovery of Streptococcus pneumoniae at 2, 4, & 6 h 

post-inoculation with the three transport devices.  Starplex produced 
58% of 0 time counts at 2 h compared to 96% and 95% for Copan 
and Culturette respectively.  After 6 h, 18% of S. pneumoniae was 
recovered with Starplex compared to 45% and 32% for Copan and 
Culturette respectively.

Chart 2: Lack of viable Haemophilus influenzae was dramatic with 
Starplex compared to Copan and Culturette.  Only 4% of 0 time 
counts were recovered at 6 h compared to 94% and 31% for Copan 
and Culturette respectively.
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Chart 3: The most dramatic recovery differences were found with 
Neisseria gonorrhoeae.  Ten percent of 0 time Starplex counts were 
recovered 2 h post-inoculation with subsequent sampling points 
producing no viable organisms.  Copan and Culturette provided 
39% and 27% recovery rates respectively at 6 h post-inoculation. 

Chart 4: Significant inhibition of N. gonorrhoeae in the Starplex 
cellulose sponge occurred within 2 h of sponge inoculation.  At 
3 h, no viable organisms were recovered from the sponge contents. 
Conversely, 75% of the original inoculum of N. gonorrhoeae was 
recovered at 3 h from the Copan polyurethane sponge.

Photo 1: A representative photograph of N. gonorrhoeae recovery at 
4 h from vortexed Copan and Starplex swabs.  The study averages 
of 4 h recovery from Starplex swabs was 0. The 4 h Starplex plate 
in this photo contains 5 colonies deposited with a 0.001-ml calibrated 
loop (5,000 CFU/ml), which represents <1% of 0 time growth.
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DISCUSSION
A comparative study of this nature cannot be performed with actual 
clinical specimens without introducing uncontrollable variables. 
Clinical specimens vary in viscosity and contain cellular and chemical 
constituents that may act as nutrients or toxins and are often 
polymicrobial.  These factors all have the potential to affect organism 
viability. Vortexing swabs with subsequent quantitative cultures was 
performed to circumvent variables in swab porosity, organism 
entanglement in swab fibers, and mechanical transfer of microorganisms 
to agar surfaces.  These systems were designed for direct swab 
inoculation of culture media but that method did not lend itself to 
characterizing the potential for long-term organism survival without 
the introduction of variables.  Unfortunately, a laboratory model 
accurately reproducing clinical specimens allowing multiple sampling 
is not available.  Survival of test organisms reported in this study may 
not faithfully reflect results from actual clinical material, but did allow 
recovery rate comparisons to be made and most certainly permitted 
insight into a system's ability to sustain organism viability, a notion 
taken on faith if not investigated.

Direct plating of swabs at respective sample points was also performed 
in addition to vortexing.  The average plate count at 6 h from direct 
plating of N. gonorrhoeae with Starplex swabs was 29 colonies compared 
to confluent growth from Culturette and Copan.  If organism 
concentrations were less than the 107 CFU/ml inoculum used in this 
study, it is doubtful that colonies of N. gonorrhoeae would be recovered 
by direct Starplex swab plating 4 - 6 h post-inoculation.

The inhibitory properties of cellulose sponges have been noted and 
reported in the past several years (1,2,3). The sponge sampling 
technique for environmental microbial surveillance has been used in 
food manufacturing plants for a number of years.  Inhibitory properties 
of cellulose sponges were first noted in this application.  After 
manufacturing, compressed cellulose sponges may retain small amounts 
of several sulfur compounds which are used in the manufacturing 
process to break down wood fibers from which these sponges are 
made, while the non-compressed cellulose sponges may contain sulfur 
compounds plus quaternary ammonium compounds, which act as a 
further preservative (1).  There is some compound or property inherent 
in the Starplex sponge that inhibits survival of some fastidious 
organisms.  Because of this inhibition, caution should be used if this 
transport device is used in your healthcare facility.

CONCLUSIONS
1. Swab transport devices vary in their ability to provide recoverable 

numbers of fastidious aerobes 4-6 h post-inoculation.

2. The cellulose sponge used in Starplex liquid stuarts had a significant 
inhibitory effect on Neisseria gonorrhoeae and to a lesser extent, on 
Haemophilus influenzae and Streptococcus pneumoniae in this study.

3. Copan liquid stuarts and Culturette maintained organism viability 
at acceptable levels throughout the post-inoculation period.

4. Swab transport systems should not be a commodity purchased 
without regard to performance and without the approval of the 
microbiology laboratory.  Acceptable performance cannot be 
assumed, it must be verified.
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