
 

 MedPharmRes, 2021, Vol. 5, No. 2 29 

 

*Address correspondence to Huy Quang Vu at the University of Medicine and 
Pharmacy at Ho Chi Minh City, 217 Hong Bang, Ward 11, District 5, Ho Chi 
Minh City, Vietnam; Tel: +84913586389; E-mail: drvuquanghuy@gmail.com 
DOI: 10.32895/UMP.MPR.5.2.6 

  © 2021 MedPharmRes 

  

MedPharmRes 

Journal of University of Medicine and Pharmacy at Ho Chi Minh City 

homepage: http://www.medpharmres.vn/ and http://www.medpharmres.com/ 

 
Original article 

 
Production and application of lyophilized urine samples used in 
microbiology external quality assessment programme in Vietnam 

Tuan Diep Trana, Huy Quang Vuabc*, Tuan Minh Huynha, Chuong Van Leac, Huu Minh Vua 

aUniversity of Medicine and Pharmacy at Ho Chi Minh City, 217 Hong Bang, Ward 11, District 5, Ho Chi Minh City, 

Vietnam; 
bUniversity Medical Center Ho Chi Minh City, 215 Hong Bang, Ward 11, District 5, Ho Chi Minh City, Vietnam; 
cQuality Control Center for Medical Laboratory under Ministry of Health at University of Medicine and Pharmacy at Ho 

Chi Minh City, 131 Nguyen Chi Thanh, Ward 9, District 5, Ho Chi Minh City, Vietnam. 

Received December 29, 2020: Revised March 03, 2021: Accepted March 10, 2021 

Abstract: Introduction: The external quality assessment (EQA) for microbiological laboratories is one of the 
most commonly used services for quality assurance. In Vietnam, the majority of EQA samples are imported 
from foreign markets, involving high costs, complicated procedures and further making it difficult to ensure 
quality in terms of transport and management. The objective of this study was to develop a process for producing 
lyophilized urine samples containing pathogens (Escherichia coli and Enterococcus faecalis), evaluating the 
homogeneity and stability of the produced samples and the subsequent application of these samples in the 
launching trial program of the clinical microbiology program. Methods: The production process of was 
established according to ISO Guide 34:2009. The homogeneity and stability of production samples were 
evaluated according to the guidance of ISO 13528:2015. Produced samples were preserved at 2-8°C and 
assessed for stability after 2, 4, 6, 8, 10, and 12 weeks. Samples were subsequently utilized in the clinical 
microbiology EQA program, wherein they were sent to 26 laboratories located in several different regions 
across Vietnam. Results: The production process thus conceived comprised eight steps that ensured the 
homogeneity of the samples produced. Two sets of quality samples were produced and stability within12 weeks. 
Approximately 92% of the laboratories met the set target. Conclusions: The eight-step process to produce 
presumptive lyophilized urine samples has successfully developed. The produced samples reach the criteria for 
EQA samples and suitable to apply on clinical microbiology EQA scheme at national scale. 

Keywords: microbiology external quality; lyophilized urine assumes; lyophilized specimens. 

1. INTRODUCTION 

Urinary tract infections (UTIs) are commonly occurring 
bacterial infections in the community and in hospitals. 
According to a study conducted by Thu Le Thi Anh in 2007, 
accounted for 13% of the infected patients at the Cho Ray 
Hospital, wherein Escherichia coli and Enterococcus spp. 
were identified as the most prevalent pathogens [2]. If not 
detected early and treated promptly, UTIs can lead to serious 

conditions such as sepsis, multiorgan failure, and death [5, 
10]. One of the criteria for determining UTIs is the detection 
of pathogenic bacteria in urine samples. To obtain reliable 
results, in addition to the process quality inspection, the 
clinical microbiology laboratories must also participate in an 
external quality control program, as instructed in a circular 
issued by the Ministry of Health of Viet Nam in January 2013 
[1]. Consequently, to participate in this testing program, a 
standard sample is necessary [13]. In the field of external 
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microbiological control which involves several beneficial 
aspects such as extended storage time and controlled sample 
quality (number and type of bacteria in the sample) a proactive 
sample source should be widely used for the external testing 
program implemented globally [7, 12]. Between 2017 and 
2019, the Quality Control Center for Medical Laboratory 
under the Ministry of Health - University of Medicine and 
Pharmacy at Ho Chi Minh City (QCC-UMP) successfully 
produced external samples that included bacterial staining, 
stool, pus, and presumptive blood samples. To meet the needs 
of domestic external examinations and to create a basis for 
evaluating, and improving the quality of testing and 
diagnosing UTIs [4], it is essential to conduct research on the 
production of artificial urine samples that are necessary for the 
microbiological examination program. Lyophilization is a 
technique widely applied for long-term preservation and 
storage of samples in many fields, including medicine, 
agriculture, and food. The advantage of this method is that the 
sample is easy to transport and preserve after it has been dried, 
and it is easy to manage and store the sample for an extended 
duration as well, while complying with the requirements of 
external samples for quality control [6, 11]. The application of 
the lyophilization method to the production of presumptive 
urine samples will incorporate several of these advantages. 
Therefore, we conducted this study with three goals in mind:  

1. To develop a process for producing hypothetical urine 
cultures by using the lyophilized method used in the 
microbiological quality control program; 

2. To evaluate the uniformity and stability of the 
manufactured samples following the ISO 13528 and ISO 
Guide 35 guidelines; 

3. To implement the use of these production samples in the 
launching trial program of the clinical microbiology quality 
control program. 

2. MATERIALS AND METHOD  

2.1. Study design 

Experimental research was carried out for this study. The 
study was conducted at the Quality Control Center for 
Medical Laboratory under the Ministry of Health, University 
of Medicine and Pharmacy, Ho Chi Minh City (accredited 
ISO 9001:2015 and ISO 17043:2010). The ethical research 
was approved by decision 649/ĐHYD-HĐĐĐ of November 
15, 2019 of Ethical Committee - University of Medicine and 
Pharmacy at Ho Chi Minh City on approval of ethical issues 
in biomedical research. Data were entered and statistically 
processed using Microsoft Excel 2016 and Stata 13.0 
software.  

2.2. Production of artificial samples 

The bacterial strains selected belong to a group of common 
urinary infection agents in Vietnam: E. coli (representative of 
Gram-negative bacteria) and E. faecalis (representative of 
Gram-positive bacteria) [2]. Substrates of artificial urine 
samples contained KCl, NaCl, Na2HPO4, KH2PO4, NaNO2, 
coloring powder, sucrose, and distilled water [9]. The sample 
material was tested according to the manufacturer's input 
standards. Based on the ISO Guide 34:2009 guidelines on the 
requirements of the standard manufacturer [8], the sample 
production process consists of 4 stages that have been 
described as follows: 

Two sets of samples were created, each consisting of 3 lots 
at 3 levels of concentration corresponding to UTI, suspected 
UTI and non-UTI, represented as follows: L.A1- high 
concentration (> 105 colony forming unit (CFU)/mL) E. coli, 
L.A2- medium concentration (10,000 – 99,000 CFU/mL) E. 
coli, L.A3- E. coli at low concentration (< 10,000 CFU/mL); 
similarly L.B1- E. faecalis at high concentration; L.B2- E. 
faecalis at a medium concentration, L.B3- low concentration 
of E. faecalis. 

Sample homogeneity and stability were evaluated using 
the one-way ANOVA test and T-tests. Homogeneity 
assessment was conducted for 10 samples/lot, whereas 
stability assessment was conducted for 3 samples/lot at every 
interval. Samples were evaluated at 2, 4, 6, 8, 10, and 12 
weeks. Evaluation of experimental uniformity was indicated 
by Fexperiment < Ftheory, p-value > 0.05 is considered as 
consistent conclusion. Similarly, evaluation of experimental 
stability was indicated by Texperiment < Ttheory; p-value > 0.05 is 
considered as stable conclusion. 

After assessment, the research team produced 2 sets of 
samples, each consisting of 3 lots, represented as follows: 
EM01A- high concentration E. coli (UTI); EM01B- medium 
E. coli (suspected UTI); EM01C- low concentration E. coli 
(non-UTI); and EM02A- E. faecalis high concentration 
(UTI), EM02B- E. faecalis moderate concentration 
(suspected UTI), EM02C- low concentration E. faecalis (non-
UTI). These samples were subsequently utilized in the 
launching trial program of the clinical microbiology EQA 
program. The participant laboratories which enroll the clinical 
microbiology EQA program and willing to join the trial EQA 
program were selected to analyze the lyophilized urine 
samples, comprising: Ho Chi Minh City (n=5), South Central 
Coast (n=8), Central Highland (n=5), and Southeast region 
(n=8). To ensure the variety, three grades of hospital were 
involved in this trial program including:  tertiary hospital 
(n=8), secondary hospital (n=15) and primary hospital (n=3. 
The identification of bacteria based on the techniques which 
is available at participant laborarories, including: 61.5% using 
the automated microbiology system (Vitex-2 or Phoenix M 
50/100), 38.5% using the commercial biochemical test kit 
(API-Biomerieux). Points were assigned for various criteria 
involved in the identification of the bacteria, as follows: 
correct species (4 points), correct genus (3 points), correct 
shape or Gram staining (1 point), and misidentification (0 
point). For the capacity to perform antibiotic susceptibility 
testing (AST), scoring was as follows: correct resistance level 
had 4 points, whereas incorrect resistance level afforded 0 
points. Following the production, samples should not contain 
any bioburden. Moreover, the sample must ensure that the 
concentration of bacteria reaches the set target and the 
biological activity of the bacteria does not differ from the 
original. 

Based on the diagram (the stages in the research and 
testing process of lyophilized urine samples), the research 
team developed a process to produce lyophilized presumptive 
urine samples, including the following steps: 

Step 1: Collect and evaluate the input materials (bacteria, 
substrate, and sucrose). 

Step 2: Mix the hypothetical urine medium with sucrose 
(autoclaved) and bacterial suspension. 
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Step 3: Assess the sterility as well as the sensory urine 
environment, and determine the bacterial density. 

Step 4: Mix the bacterial suspension with the presumptive 
urine medium in the desired proportion. 

Step 5: Dispense the sample into a lyophilized bottle. 

Step 6: The process of lyophilization (Labconcon; 
Labconco Co., USA) was done following steps: 

a. 1mL of sample was distributed to sterile glass bottles 
(3mL) 

b. The samples were prefreezing at -80C at least 24 
hours 

c. The samples were primary drying at -50C, 1.03 
mbar in 12 hours 

d. Then the samples were secondary drying at -50C, 
0.04 mbar in 4 – 6 hours 

Step 7: Sample packaging. 

Step 8: Evaluate the uniformity and stability of sample set. 

The material collection, production testing, and 
presumptive freeze-dried urine sample evaluation were 
conducted over different time periods. The input bacteria 
concentration are evaluated as follows: 

Table 1. Bacteria concentration evaluation  

TT Initial bacteria density Log10 (CFU/mL) 

High concentration 

(Pathological level) 

Medium concentration 

(Pathological suspicion) 

Low concentration 

(Non-pathological level) 

Mean 

E. coli 

E. faecalis 

 

7.22 

7.06 

 

5.63 

5.50 

 

4.10 

4.10 

SD 

E. coli 

E. faecalis 

 

0.04 

0.04 

 

0.04 

0.02 

 

0.03 

0.04 

 

2.3. Evaluation of homogeneity and stability 

The uniformity and stability assessments were in 
accordance with the ISO 13528:2015  as well as ISO 35:2006 
regulations and guidelines [14, 15]. The number of samples 
used in each evaluation process were as follows: 
heterogeneity assessment of 10 samples/lot; 10 × 6 (lot) = 60 
samples. Stability assessment of 3 samples/lot/time interval; 3 
× 6 (batch) × 6 (assessment time) = 108 samples. The total 
sample size was calculated for the whole research process as: 
n = 60 + 108 = 168 samples.  

2.4. Determination of bacterial concentration and 
Identification of bacteria 

An API kit (bioMérieux) was used for the identification of 
bacteria, by following these steps: preparation of bacteria 
samples, dilution of the bacterial suspension with 0.9% NaCl 
having 0.5 MacFarland turbidity, and addition of the 
suspension into the kit well. Oil was added to specific wells, 
according to the manufacturer’s protocol. The kit was 
incubated at 36 °C ± 2 for 18-24 h. Subsequently, the results 
were recorded and assessed. Instructions specified by the 
manufacturer for specific bacteria were noted. 

Live counting method was utilized to determine the 
bacterial concentration, comprising: 

Step 1: Samples were diluted sequentially into a range of 
decimal concentrations from 10-1 to 10-7. Each dilution of 10-

1 was performed by adding 1 mL of the sample (or previously 
diluted solution) to 9 mL of sterile 0.9% NaCl brine. After 
thorough vortex, the resultant mixture was a 10-1 dilution. The 
above steps were repeated until a solution of 10-2 to 10-7 
concentration was obtained. 

Step 2: Using a sterile pipette and tip, 0.1 mL of the 
bacterial solution was aseptically transferred to a dish 
containing the appropriate isolation medium (Blood Agar). 
Two petri dishes were inoculated for each dilution. A sterile 
swiping stick was used evenly spread the solution over the 

agar surface until it was absorbed. All procedures were carried 
out inside a sterile culture cabinet. The plates were finally 
incubated at 35-37C for 24 h. 

Step 3: Following incubation, the number of colonies 

growing on the agar plate were enumerated. For accurate results, 

only dishes containing several colonies (between 15 to 300) were 

counted. The average number of colonies per 1 mL of the sample 

was calculated using the following formula [3]. 

N = 
∑𝐶

𝑉(𝑛1+0,1𝑛2)𝑑
 𝑥 100 

• N is the number of microorganisms in the test 
sample, in colony-forming units per milliliter 
(CFU/mL). 

• ∑C is the total number of characteristic colonies 
counted on all the Petri dishes retained. 

• V is the volume of the inoculum on the Petri dish 
in milliliters (mL). 

• n1 is the number of Petri dishes retained at the 
first dilution. 

• n2 is the number of Petri dishes retained at the 
second dilution. 

• d is the dilution factor corresponding to the first 
dilution. 

The sample material was tested according to the 
manufacturer's input standard. 

3. RESULTS 

Thus, we have here a set of E. coli samples, wherein high 
concentrations have an average value of 7.22 ± 0.04 log10 
CFU/mL, the medium concentration has an average value of 
5.63 ± 0.04 log10 CFU/mL, and the low concentration has an 
average value of 4.10 ± 0.03 log10 CFU/mL. Contrastingly, a 
sample set of E. faecalis demonstrated a mean value of 7.06 ± 
0.04 log10 CFU/mL for the high concentration, 5.50 ± 0.02 
log10 CFU/mL for the medium concentration, and 4.10 ± 0.04 
log10 CFU/mL for the low concentration. 
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Table 2. Results for the assessment of homogeneity of presumed freeze-dried urine samples 

 Analysis of uniformity in bacterial density Log10 (CFU/mL) 

L.A1 L.A2 L.A3 L.B1 L.B2 L.B3 

Mean 6.32 4.71 3.19 6.41 4.85 3.47 

SD 0.010 0.021 0.010 0.010 0.015 0.009 

FExperiment 2.72 0.39 0.81 1.66 0.98 0.90 

Ftheory 3.02 

p 0.07 0.91 0.62 0.22 0.51 0.56 

 
Table 3. Results of stability assessment (Log10 (CFU/mL)) of samples containing E. coli and E. faecalis 

 The sample lot contains E. coli and E. faecalis  across different time periods  

Homogenization Week 2 Week 4 Week 6 

L.A1 

L.B1 

L.A2 

L.B2 

L.A3 

L.B3 

L.A1 

L.B1 

L.A2 

L.B2 

L.A3 

L.B3 

L.A1 

L.B1 

L.A2 

L.B2 

L.A3 

L.B3 

L.A1 

L.B1 

L.A2 

L.B2 

L.A3 

L.B3 

Mean  

E. coli 

E. faecalis 

 

6.32 

6.41 

 

4.71 

4.85 

 

3.19 

3.48 

 

6.32 

6.41 

 

4.71 

4.85 

 

3.19 

3.47 

 

6.32 

6.41 

 

4.71 

4.85 

 

3.19 

3.47 

 

6.31 

6.41 

 

4.70 

4.85 

 

3.19 

3.47 

SD 

E. coli 

E. faecalis 

 

0.010 

0.010 

 

0.022 

0.015 

 

0.010 

0.009 

 

0.010 

0.005 

 

0.020 

0.009 

 

0.014 

0.007 

 

0.010 

0.005 

 

0.016 

0.013 

 

0.013 

0.006 

 

0.013 

0.006 

 

0.014 

0.011 

 

0.009 

0.006 

Texperiment  

E. coli 

E. faecalis 

  

-0.15 

-0.08 

 

0.13 

-0.13 

 

-0.71 

0.33 

 

0.06 

0.23 

 

0.68 

0.05 

 

-0.38 

0.65 

 

0.38 

0.38 

 

0.77 

0.34 

 

0.18 

0.71 

Ttheory  

E. coli 

E. faecalis 

 

2.06 

2.06 

p  

E. coli 

E. faecalis 

  

0.89 

0.94 

 

0.90 

0.90 

 

0.48 

0.74 

 

0.96 

0.82 

 

0.50 

0.96 

 

0.71 

0.52 

 

0.71 

0.71 

 

0.45 

0.74 

 

0.86 

0.48 

 
Table 4. Results for stability assessment (Log10 (CFU/mL)) of samples containing E. coli and E. faecalis 

 The sample lot contains E. coli and E. faecalis  across different time periods 

Week 8 Week 10 Week 12 

 L.A1 

L.B1 

L.A2 

L.B2 

L.A3 

L.B3 

L.A1 

L.B1 

L.A2 

L.B2 

L.A3 

L.B3 

L.A1 

L.B1 

L.A2 

L.B2 

L.A3 

L.B3 

Mean 

E. coli 

E. faecalis 

 

6.31 

6.41 

 

4.70 

4.85 

 

3.19 

3.47 

 

6.31 

6.41 

 

4.70 

4.85 

 

3.19 

3.47 

 

6.31 

6.41 

 

4.70 

4.85 

 

3.19 

3.47 

SD 

E. coli 

E. faecalis 

 

0.011 

0.003 

 

0.019 

0.011 

 

0.008 

0.009 

 

0.008 

0.005 

 

0.017 

0.013 

 

0.007 

0.007 

 

0.009 

0.007 

 

0.019 

0,011 

 

0.016 

0.005 

TExperiment  

E. coli 

E. faecalis 

 

0.80 

0.55 

 

0.88 

0.59 

 

0.30 

1.08 

 

1.07 

0.81 

 

1.13 

0.55 

 

0.69 

1.59 

 

1.21 

1.00 

 

1.32 

0.65 

 

0.78 

1.94 

TTheory  

E. coli 

E. faecalis 

 

2.06 

2.06 

p 

E. coli 

E. faecalis 

 

0.43 

0.58 

 

0.38 

0.56 

 

0.77 

0.29 

 

0.30 

0.43 

 

0.27 

0.59 

 

0.50 

0.13 

 

0.24 

0.33 

 

0.20 

0.52 

 

0.44 

0.06 

 
Analysis results assessed the uniformity of the samples L.A1, 

L.A2, L.A3, L.B1, L.B2, and L.B3 (Table 2) with Fexperiment: 
L.A1: 2.72, L.A2: 0.39, L.A3: 0.81, L.B1: 1.66, L.B2: 0.98, 
L.B3: 0.90    < Fexperiment 3.02 (The degree of freedom between 
groups was 9 and the degree of freedom within the group was 10) 

and p>0.05. All the sample sets exhibited uniformity, as per the 
assessment results.  

The assessment results of the samples containing E. coli and 
E. faecalis at different concentrations are presented in Tables 3 
and 4. The experimental values at the time of evaluation were < 
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TTheory  = 2.06 (with 24 degrees of freedom) and p>0.05. The 
samples containing E. coli and E. faecalis were stable at the time 
of their assessment, over a duration of 12 weeks. 

The results for the evaluation of the launching trial program 
of lyophilized urine samples (Table 5) showed that all 26/26 

(100%) participating laboratories achieved 4 points (correct 
agent) across the 3 test samples containing E. coli. For 3 samples 
containing E. faecalis, 24/26 (92.3%) laboratories achieved 4 
points, while 2/26 laboratories achieved 3 points. 

 

Table 5. Results for the evaluation of a launching trial program of a lyophilized urine sample (identification of bacteria)  

Model number Number of laboratories 

performed 

Summary of participating laboratories results (score) 

  4 3 1 0 

EM01A 26 26    

EM01B 26 26    

EM01C 26 26    

EM02A 26 24 2   

EM02B 26 24 2   

EM02C 26 24 2   

 

Table 6. Results for the evaluation of the launching trial program (antibiotic susceptibility testing) 

Model number Number of 

laboratories 

performed 

Summary of participating laboratories results (score) 

  4 (1/5) 8 (2/5) 12 (3/5) 16 (4/5) 20 (5/5) 

EM01A 26     26 

EM02A 26     26 

The results for the evaluation of the launching trial program 
of lyophilized urine samples (Table 6) showed that all 26/26 
(100%) participating laboratories achieved 20 points in AST 
across the 6 given samples. 

4. DISCUSSION 

Based on the ISO Guide 34 guidelines on the requirements 
of the manufacturer of the standard sample [9], the production 
of urine samples presumably containing E. coli and E. faecalis 
is comprised of four phases. In the first phase, the research 
team has constructed a detailed process of 8 steps: (1) the 
collection and evaluation of input materials in phase 1; (2) the 
process of creating a hypothetical medium and a bacterial 
suspension; (3) assessing hypothetical samples and 
determining the bacterial density; (4) mixing; (5) sample 
distribution; (6) freeze-drying; (7) packing; and (8) evaluating 
uniformity and stability. After applying the process to the trial 
production of 2 sets of samples, the study showed that both 
sets of samples achieved homogeneity and minimum sample 
stability over a duration of 12 weeks (assessed according to 
the ISO 13528:2015 and ISO Guide 35). By using the F-Test 
in one-way ANOVA analysis, the sample set was found to 
have no difference in the CFU/mL concentration values 
between the sample vials of both sets. The sample set of E. 
coli and E. faecalis gave experimental FExperiment < Ftheory value 
and p-value> 0.05. With regard to the results of the 
homogeneity analysis presented in Table 2, the values are 
uniform, ensuring uniform standards for the production of 
external samples according to ISO 17043 [26]. In addition, we 
used a Student’s t-test to determine the difference in bacterial 
density Log10 CFU/mL of each sample over different time 
durations throughout the assessment, compared with the 
density value Log10 CFU/mL obtained at the time of 
assessment of uniformity. At the time of evaluation, the 
experimental T value <Ttheoretical and the p-value> 0.05, proving 
that the 2 sets of samples (E. coli and E. faecalis sample set) 

were tested to be experimentally stable for at least 12 weeks. 
With respect to the stability analysis results of E. coli and E. 
faecalis presented in Tables 3 and 4, the values are constant, 
ensuring stable calculation standards for the production of 
external samples compliant with the ISO 17043 guidelines. 
The test production of 2 sets of lyophilized hypothetical urine 
samples carried out in our study serves as a microbiological 
examination program involving different target bacterial 
strains (Gram-negative E. coli bacteria and E. faecalis 
representing Gram-positive bacteria) that was effective in 
increasing the efficiency in quality assessment of participating 
laboratories. It also assessed the technical skills of technicians 
and the standard procedures (SOPs) available at each 
laboratory in order to further ensure the accurate detection and 
identification of pathogens in the urine samples with UTI. 
Compared to the extant microbiological external control 
programs in the world such as UKNEQAS or Oneworld 
Accuracy that also produce urine samples containing similar 
agents such as E. coli and E. faecalis, our research 
implemented an improved methodology for the production 
and testing of these urine samples [12, 15]. In this study, the 
hypothetical sample was lyophilized with a 5% sucrose 
additive that protects the bacteria during freeze-drying and 
increasing their survival rate, when compared to the absence 
of additives. Sugar sources play an important role in 
maintaining the physical state of membrane lipids as well as 
the enzyme levels, helping to stabilize the cell membrane 
structure under conditions of freezing and dehydration [5, 13]. 
Sugar displaces structural water in membranes after 
dehydration [21, 22] and prevents protein expansion and 
aggregation by binding hydrogen with polar protein groups 
[20, 21, 22, 25]. Furthermore, sugar is associated with the 
ability to bind water and prevent intracellular and extracellular 
ice crystal formation [18, 19]. It also provides nutrients for the 
cells to survive in their dehydrated state. Thus, this additive 
increases the stability (minimum of 12 weeks) of the 
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hypothetical patient samples in our study. Moreover, our 
research has applied a novel freeze-drying technology to the 
patient samples (using additives) and bacterial agents, using a 
Labconco freeze-drying system (USA) newly obtained by the 
QCC-UMP. Till date, there are no existing publications 
regarding the application of lyophilized technology on 
presumptive specimens in Vietnam, as described in this study. 

After evaluating homogeneity and stability, the research 
team produced 2 sets of samples that were used in the external 
quality test implemented by the QCC-UMP in its clinical 
microbiology EQA program. The results indicated that 100% 
of the participating laboratories responded to the correct 
results for the causative agent, E. coli. For E. faecalis, 92.3% 
of the participating laboratories answered correctly (Table 5). 
The remaining percentage of respondents (2 laboratories) 
indicated Enterococcus spp. or Streptococcus spp. This could 
be attributed to the use of a media format tool solely at the 
level of the bacterial name list (Enterococcus spp.) by these 
laboratories. This did not significantly affect the test results. 
Moreover, the antibiotic susceptibility testing results 
indicated that 100% of the participating laboratories 
responded correctly to the level of antibiotic resistance in the 
two above-mentioned pathogens (Table 6). 

From the above results obtained during the research and 
production test of 2 sets of presumptive lyophilized urine 
samples containing a UTI pathogen such as E. coli and E. 
faecalis and using sucrose as a lyophilized additive, both 
sample sets successfully achieved compliance with the ISO 35 
and ISO 13528 guidelines. Thus, the procedure used herein is 
perfectly applicable for the production of presumptive 
lyophilized urine samples at a laboratory scale, for their use in 
microbiological quality control programs. 

5. CONCLUSION 

From the experimental results and analysis presented above, 
we may draw the following conclusions: 

1. The process of producing presumptive urine cultures by 
lyophilization applied in the microbiological quality control 
external program consists of 8 steps. 

2. The presumptive lyophilized urine sample set containing 
the causative agents of UTI, E. coli, and E. faecalis, was assessed 
to meet ISO 13528 and ISO Guide 35 quality, with uniformity 
and stability maintained for 3 months at 2-8°C.  

3. Approximately 92.3% of the laboratories participating in 
the assessment met the set goals.  
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