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Evaluating Flinders Technology Associates card for transporting bacterial 
isolates and retrieval of bacterial DNA after various storage conditions  

References 

Flinders Technology Associates (FTA) cards simplify sample storage, transport, 
and extraction This study evaluated the FTA suitability for safe transport and 
storage of bacterial cells of animal origin along with detecting their nucleic acid 
over different storage conditions. Increase in bacterial count from 104 to 107 
(colony-forming units/mL) of 78 isolates representing seven bacterial species 
was applied onto cards. FTA cards were grouped and inoculated by these 
bacteria and then stored at different conditions of 24-27°C, 4°C, and −20°C for 
24 h, for 2 weeks, for 1 and 3 months’ storage, respectively. Bacteriological 
examination was done, after which bacterial DNA was identified using specific 
primers for each bacterial type and detected by polymerase chain reaction 
(PCR). The total percentage of recovered bacteria from FTA cards was 66.7% at 
24-27°C for 24 h, the detection limit was 100% in Gram-positive species, while 
it was 57.4% in Gram-negative ones. Regarding viable cell detection from organ 
impression smears, it was successful under the previous conditions. No live 
bacterial cells were observed by bacteriological isolation rather than only at 24-
27°C for 24 h storage. All bacterial DNA were sufficiently confirmed by the PCR 
technique at different conditions. Overall, the FTA card method was observed 
to be a valid tool for nucleic acid purification for bacteria of animal origin in the 
form of culture or organ smears regardless of its Gram type and is used for a 
short time only 24 h for storage and transport of live bacteria specifically Gram-
positive type. Moreover, the bacterial nucleic acid was intact after storage in 
−20°C for 3 months and was PCR amplifiable. 

Abstract 
In Group A, all Gram-positive bacteria (S. aureus, Corynebacterium 
pseudotuberculosis, and L. monocytogenes) were detected 24 h after 
inoculation at 24-27°C with detection percentage of 100%, while 
variations occurred in Gram-negative types on which the detection 
percentage from cards was 57.4%, E. coli, P. aeruginosa, Yersinia 
enterocolitica, and P. multocida. (Fig. 1) 
20 positive randomly selected chicken internal organs (liver, spleen, heart, 
and lung impression smears) out of 86 were also inoculated onto cards 
and left at 24-27°C for 24 h, and all bacteria were detected from their 
selective agar plates and also confirmed by PCR. (Fig 3 and 4) 
All other FTA groups (B, C, and D) were DNA positive  but they were 
negative for re-isolation. 

Introduction 

Methods and Materials 
The examination revealed seven bacterial species counts ranging from 104 to 
107 CFU mL. Furthermore, 78 bacterial cell cultures from both Gram types 
(Gram-positive and Gram-negative) were inoculated onto FTA cards and 
incubated for 24 h storage at 24-27°C. It revealed that the Gram-positive 
bacteria were detected from cards with 100%, while that of Gram-negative 
detection were 57.4 Rajendram et al. [1], recording the viability of bacterial 
cells retained on the FTA cards varied among broad groups of bacteria, where 
the more fragile Gram-negative species, no viable cells were retained even at 
high cell densities 107 and 108 CFU mL−1, while the Gram-positive species 
showed viable cell growth. Furthermore, the difference between Gram-positive 
and Gram-negative was measured by acids [7]. When 20 chicken organs 
impression smears were selected randomly and examined on FTA cards, it 
showed specific characters of colonies for the isolated bacteria with 
confirmation of relevant nucleic acids at 24-27°C. These results nearly agree 
with that mentioned in Green et al. [8], in which the cards were valid for 
transporting tissue samples and tissue impression smears from inner organs . 
The genetic material (DNA) was safely fixed onto cards and protected from 
damage and degradation, making high-quality diagnosis and analysis by 
different molecular techniques [9]  

Discussion 

We evaluated FTA card efficacy as a tool for storage of bacterial live cells of 
animal origin and their DNA over a period of approximately 3 months; also, we 
checked the safe transport of those bacterial agents. We clarified that it is 
possible to transport live bacteria of Gram-positive type, especially if the 
source is from organ impression smears using this method but not exceeding 
24 h at 24-27°C. However, the bacterial nucleic acid can be safely detected at 3 
months. 

Conclusions 

 It is desirable for laboratories to maintain bacterial strains in culture for 
extended time for research, teaching, and quality control purposes. (FTA) 
helps in gathering, purification, and storage of genetic material from 
different biological sources [1]. FTA card simplifies sample storage 
transport and DNA extraction, thereby reducing the cost and time for 
diagnosis [2]. The hazardous biological agents have a possible risk of 
infection in animal species and humans, despite that its shipment requires 
a secured condition for transportation and specific time-temperature 
circumstances to assure safety handling and satisfactory diagnostic 
process in laboratory condition The chemicals impregnated in that filter 
paper have made the samples as non-infectious, therefore minimizing the 
biohazards, especially during shipment [3]. In addition, FTA card chemical 
structure enhances cell lysis and DNA binding activity to the surface, in 
addition to nucleic acid protection against degradation [4]. Moreover, 
using FTA card is helpful in large field sampling for surveillance, yielding a 
sufficient amount of nucleic acid that is still stable at 24-27°C for further 
screening over time of storage at 24-27°C [5]. Also used in areas with 
limited facility for storage and these cards are also useful for nucleic acid 
collection from unconventional sources like mosquito[6]. 
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Fifty microliters cell suspension was pipetted and spotted onto duplicate FTA 
card sample area.  
Fig 1 Samples (incubation 24h at 24-27C).                       Fig. 2. FTA Card 
The cards were then grouped into four groups as follows: Group (A), the cards 
were incubated at 24-27°C for 24 h; Group (B), incubation was performed at 
4°C for 2 weeks; Group (C), cards were stored at −20°C for 1 month; and Group 
(D), cards were kept at −20°C for 3 months.” The viability of bacteria on FTA 
cards was tested by embedding paper disc pieces (with a sterile punch) of each 
bacterial type in phosphate buffer saline. For detecting DNA from inoculated 
FTA cards, the cards were punched out using a 2.0 mm Harris Micro Punch. 
DNA was purified from bacterial isolates inoculated onto cards using QIAamp 
DNA Mini Kit (Qiagen, Germany, GmbH Catalogue no. 51304). 

Materials & Methods 

Figure 1. Samples and Results. Figure 2. FTA Card 

Figure 1. no of isolates and positive PCR 
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Figure 3,4 PCR results 
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