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Abstract

A novel chemical detergent/disinfectant formulated based on persulfate salts,
germicide P, is available for disinfection of surfaces and medical devices at the
room temperature. Because of the resistance of hospital-resident microorganisms,
the antimicrobial activity of this compound is evaluated in the present Sthdy
tests conducted with this disinfectant included bactericidal tests against 25 clinical
isolates of gram negative bacteridesicherichia coli, Pseudomonas aeruginasa
well as 25 clinical isolates of gram positive bacteriecBafphylococcus aureus
with and without 5% bovine serum albumin (BSA) as dirty condi#dhof the
experiments also performed using standard strains and serial dilution method
applied to find minimum bactericidal concentration (MBC) of germicidadainst
the selected bacteria atféifent exposure times. Also, to determine the ability of
germicide P for disinfection of surfaces, standard surface tests were conducted using
all of the clinical isolates as well as standard strains. According ito i results
of the tests, germicide FPound to be a promising product with the MBC of 1/10
after 5 min. against all of the tested bacteria at the room temperature, however, the
results of the surface tests indicated that a significant reduction infiteegfof
germicide P was observed and the MBC dropped to 1/5. In conclusion, surface
antisepsis without intervention ofganic materials in the concentration range of
1/5 was achieved with this new disinfectant.
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1. Introduction nosocomial infections (NIs) are likely to result
The hospital environment serves as &@rom inadequate use of disinfectant followed
reservoir for nosocomial pathogens and manyy patient-to-patient transmission [IyIs
*Corresponding author: Farzaneh Lotfipour, Faculty of Pharmacy, remaln a major glObaI concern. Overa”’
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departments, patient groups, types of surgica2.2. Disinfectant product

procedures, and the use of different medical Germicide-P (Fazel Derakhshan
devices, etc. [1, 3, 4]. The most common NIsPharmaceutical Co., Iran) supplied as stock
are lower respiratory tract infections, urinary product. The dilutions of 1:5, 1:10, 1:20, 1:40
tract infections, surgical-site infections, andgnd 1:80 from Germicide-Pwere prepared
primary septicemia [1, 5-7]. They lead to ysing sterile distilled water as diluents.
additional days of hospital stay and treatment

[8-10], increased risk of death [11], and 2.3. Antimicrobial evaluation tests
treatment costs [1, 12, 15]. The overall The antibacterial activity of Germicide-
financial burden incurred by NIs has beenp \as monitored by standard suspension
estimated to be remarkable, for example: $4.%est in 5, 15, 30, 60 and 120 min. contact
billion per year in the United States alone [1,times using 0.5 McFarland concentration of
2]. Approximately one-third of all NIs are each bacterial strain and minimum bactericidal
regarded as preventable by disinfection usingoncentrations (MBC) were determined at
sufficient disinfectant products [16]. High- gifferent exposure times and various dilutions
level disinfection is a key measure in the[17, 18]. Also to determine the effect of
control of hospital-acquired infections. Severalorganic materials on the disinfectant efficacy
products can serve this objective, and selectiogs Germicide-P, the same disinfectant test

depends on efficiency, security and cost [2].y45 carried out in the presence of 5 % bovine
Germ|C|de'P |S a nery formU|ated serum a'bumin_

disinfectant product based on persulfate salts
(Fazel Derakhshan Co., Irajccording to 2 4. Surface test

the companyg’ preliminary investigations,  gyrface test was performed according to
Germicide-P has shown to be anfe€tive  Association of Official Analytical Chemists
disinfectant in veterinary applicationshe  (AOAC) use-dilution method [19]. Briefly,
purpose of this study was to determineithe  stainless steel ring carriers were inoculated by
vitro germicidal activity ofGermicide-P  soaking them in a 48 h broth culture with
against some hospital bacterial isolates. 107 to 13 cfu/ml of each bacterial strain for
15 min., yielding 18to 1® cfu/carrier. The
2. Materials and methods carriers were removed with a hooked
2.1. Bacterial strains inoculating needle and allowed to dry for 40
The following standard strains as well aSmin. at 36 1 °C in Petri dish matted with two
clinical isolates were obtained from blood fjjter paper sheetéfter drying, the inoculated
cultures or urine specimens from Sinacarriers were placed individually into the
Hospital of Tabriz, Iran:Pseudomonas gjsinfectant and exposed for 15 min. The
aeruginosa (25 clinical isolates),P.  rings were removed carefully and placed into
aeruginosa(ATCC 9027),Escherichia coli  tybes containing 10 ml of neutralizing broth
(25 clinical isolates)e. coli(ATCC 10536),  (Letheen Broth/DIFCO). After 20 min., each
Saphylococcus a@us (25 clinical isolates)  carrier was removed to other new tubes with
andS. aureugATCC 6538). All of the test  the same culture broth, in order to assure the
organisms were identified using USP standartheytralizing process. All tubes were incubated
identification methods and preserved at-20 & 36 1 °C for 48 h. Fifteen carriers were
until the assays were performed. used for each experimer®. aemginosa
(ATCC 9027).E. coli (ATCC 10536) and.
aureus (ATCC 6538) were included in the
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Antibacterial activity of germicide-P

Table 1.Mean percentage of test strains growth after various contact times with Germicide-P

Test strains Contact time Mean bacterial growth in serial dilutions of Germicide-P (%)
(Clinical isolates) (min.) 1.5 1:10 1:20 1:40
P. aeruginosa 5 0 0 100 100
15 0 0 80 100

30 0 0 75 100

60 0 0 72 100

120 0 0 71 100

S. aureus 5 0 0 81 100
15 0 0 68 100

30 0 0 64 100

60 0 0 60 100

120 0 0 60 100

E. coli 5 0 0 53 100
15 0 0 43 100

30 0 0 29 100

60 0 0 27 100

120 0 0 27 100

study as the reference strains. Theagainst standard bacterial strainsFof
performance standard of the method is: Onlyaeruginosa(ATCC 9027),E. coli (ATCC

1 positive/15 replicates of carriers is admitted10536) andS. aureug ATCC 6538), the

to consider that the disinfectant is efficient todisinfectant test in the presence of 5 % BSA
kill the test bacteria. Isolates showing twowas carried out and the results are summarized
or more positive carriers were consideredin Table 3.

less susceptible to the disinfectant than the

reference strain [18, 19]. 4. Discussion

The main aim of the application of
3. Results disinfectants in hospital environments is to
3.1. Minimum bactericidal concentration reduce the risk of endemic and epidemic
(MBC) of Germicide-P nosocomial infections in patient&. great

Table 1 shows the results of serial dilution tesnumber of disinfectants are used in the health
to determine MBC of Germicide-Ragainst ~ care settings with various advantages and
the selected bacterial strains atfeient disadvantages [1]. Germicide-Pa new
exposure times. disinfectant formulated based on persulfate
salts, was evaluated in this study for its
3.2. Activity of Germicide-Pin the surface disinfectant eectiveness. The strains &i
test condition coli, S. aureusindP. aeruginosaised in this
The results of experiment to show thestudy are the ones proposed in the European
effectiveness of Germicide-Pto kill the ~Standard UNE-EN 1276 [20] for the

selected bacterial isolates in the surface tesf@valuation of bactericidal activity of chemical
are presented ifable 2. disinfectants and antiseptics used in food,

industrial, domestic and institutional areas.
According to the experiments to determine the
3.3. The influence of ganic materials on contact time and MBC of germicide-Pthe
disinfectant activity of Germicide-P 1:10 dilution of Germicide-Pin sterile water
To determine the fefct of oganic materials Was effective after 5 min. contact time in the

killed 47 and 19 % oE. coliandS. aureus
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Table 2.The killing effect of Germicide-Pin the surface test condition.

Test strains No. of clinical Susceptibility of bacterial strains

isolates in serial dilutions of Germicide-P (%)

1:5 1:10 1:20

P. aeruginosa 25 76 71 66
S. aureus 25 98 94 79
E. coli 25 86 74 68

isolates, respectively, and failed to kill any of and Proteus,have shown resistance to
P. aeruginosasolates after 5 min. Only 73, disinfectants, mainly quaternary ammonium
40 and 29 % killing was achieved after 120compounds and phenols [19]. However,
min for E. coli, S. aureusindP. aeruginosa, according to a study done by Guimaraes and
respectively, indicating the more susceptibility coworkers [19] as well as Homand and
of E. coliandS. aureugo Germicide-P ~ colleagues [23E. coli strains were more
compared td°. aeruginosa. susceptible to disinfectants than otketer-
Gram-negative bacteria are generally les®bacteriaceadested. The results of our study
susceptible to biocides than Gram-positivealso were in good agreement with the previous
species. Such resistance is likely to beindings and ouE. colistrains showed more
intrinsic, due to outer membrane that acts asusceptibility to the Germicide-P
a protective barrier. Due to the capacity of There are several reasons for testing
surviving in unfavorable environmental hospital-acquired pathogens in the surface
conditions and to the high resistance totest; the most important one is that biocides
antibiotic agents, antiseptics and disinfectantsare well known to be lessfeftive on surfaces
P. aeruginosaontinues to be an important than in suspension although surface
pathogen in hospital acquired infections,disinfection may well be the more clinically
mainly respiratory and urinary infections. relevant process [19]. Based on the results of
The transmission of this bacterium is almostSUrface test of Germicide-Pthe antibacterial
always related to contamination of medical-efficacy of Germicide-P on the selected
surgical instruments and respiratory apparatu§trains was remarkably modified in which
[19]. Vess and co-workers [21] demonstrated:00% susceptibility of all tree bacteria in
that Pseudomonaspp. survive during long 1/5 dilution decreased to 76, 98 and 86% in

periods on the surfaces of polyvinyl chloridethe case oP. agruginosaands. a“fe“$‘.”d
(PVC) pipes, showing tolerance to the E- coli respectively. However, the activity of

treatment with different disinfectants Germicide-P was not significantly influenced

: y the added ganic load, according to the
(Synthetic phenols, QACs, formaldehyde anq?igures pertaining to the additional organic

chlorl_ne), a_nd could begomg a potent reSeVOll yad test and the difrences between MBC of

of microbial contamination. Fernand z- Iy . . .

Astorga and collogues [22] have re orteolGerm|C|de-P with and without oganic load

h ttr? high resi tg Bteud P are meaningless indicating that the mechanism
atine nigh resistance leseudomonaspp. 'tﬁf antibacterial activity of this disinfectant is

tﬁ catlr?nlc_ag:ants seems to befa?]souated WII ot remarkably influenced by the presence of
the chemical composition of the externa organic materials.

membrqne. Our s_tudy also demonst_rated that “| conclusion, germicide Found to be a

P. aewginosastrains were more resistant to promising product with the MBC of 1/5 after

the tested disinfectant. 5 min against all of the tested bacteria at the
Hospital isolates of gram-negative bacteriaroom temperature im vitro condition ance.

belonging to thé&nteobacteriaceadamily, coli isolates were the most susceptible isolates

such asKlebsiella, Enterobacter, Serratia and surface antisepsis without intervention of
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Antibacterial activity of germicide-P

Table 3.Mean percentage of test strains growth with and without BSA in the contact time of 15 min.
Mean bacterial growth (%) at different Germicide-P dilutions

Test strains 1.5/1:5" 1:10/1:1Q, 1:20/1:2Q, 1:40/ 1:4Q,
P. aeruginosa 0/0 0/0 80/76 100/ 100
S. aureus 0/0 0/0 68 /69 100/ 100
ATCC 6538

E. coli 0/0 0/0 43143 100/ 100
ATCC 10536

* D: Dirty conditions of 5 % bovine serum albumin.

organic materials in the same concentration
range was achieved with this new disinfectant.
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