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[bookmark: _Toc20070158][bookmark: _Toc20072929]Introduction
Pharmaceutical manufacturing takes place within a series of specially controlled environments– cleanrooms. On one level, a cleanroom or clean zone is simply an area that is clean in terms of both particle counts (as defined in the international cleanroom standard ISO14644) and microbial counts (as defined in a second cleanroom standard for biocontamination control, ISO14698.1 In addition, regulatory requirements for cleanrooms are detailed by EU GMP or the FDA guidelines (1)
One important step towards achieving microbial control within a cleanroom is the use of defined cleaning techniques, together with the application of detergents and disinfectants. The detergents and disinfectants used in pharmaceutical grade cleanrooms need to be of a high quality and effective at killing micro-organisms. Both correct product selection and cleaning techniques are important, particularly in relation to some of the newer cleanroom technologies (1).
A sound cleaning and sanitization program is needed for controlled environments used in the manufacture of Pharmacopeial articles to prevent the microbial contamination of these articles. Sterile drug products may be contaminated via their pharmaceutical ingredients, process water, packaging components, manufacturing environment, processing equipment, and manufacturing operators. Current Good Manufacturing Practices (cGMPs) emphasize the size, de- sign, construction, and location of buildings and construction materials, and the appropriate material flow to facilitate cleaning, maintenance, and proper operations for the manufacture of drug products. When disinfectants are used in a manufacturing environment, care should be taken to prevent the drug product from becoming contaminated with chemical disinfectants as a result of the inherent toxicity the disinfectants (2).
The types of detergents and disinfectants used represent an important decision for the pharmaceutical manufacturer there are various different types of disinfectant with different spectrum of activity and mode of action (3)
In the few past years there have been a number of advances in clean room technologies that have helped to reduce the risk of contamination and stream line process operations (4). The ultimate assessment of cleaning products and cleaning techniques is revealed through environmental monitoring programs in terms of the number and types of micro-organisms recovered (5.6).
Dettol_ is widely used in homes and healthcare settings for various purposes including disinfection of skin, objects and equipment, as well as environmental surfaces. With prior cleaning before application, the number of microorganisms colonizing the skin and surfaces are greatly reduced (Rutala, 1996). The antimicrobial properties of chloroxylenol, the main chemical constituent of Dettol and other chlorinated phenols have been extensively studied (Hugo and Bloomfield, 1971a). The antimicrobial properties of the disinfectant against some pathogenic bacteria have earlier been reported (Mellefont et al.,2003) (7).
The aims of this study were to determine the efficacy of a disinfectant (Dettol) on the different surfaces within the production environment of pharmaceutical factories comparing with the also used disinfectants (chlorine, phenol and alcohol).
[bookmark: _Toc20070159][bookmark: _Toc20072930]Literature Review
Disinfectant: A product that is used on surfaces or medical equipment/devices which results in disinfection of the surface or equipment/device. Disinfectants are applied only to inanimate objects. Some products combine a cleaner with a disinfectant. 
Disinfection: The inactivation of disease-producing microorganisms. Disinfection does not destroy bacterial spores. Medical equipment/devices must be cleaned thoroughly before effective disinfection can take place. 



[bookmark: _Toc20070160][bookmark: _Toc20072931]Factors that affect the efficacy of both disinfection and sterilization:
The activity of germicides against microorganisms depends on a number of factors, some of which are intrinsic qualities of the organism, others of which are the chemical and external physical environment. Awareness of these factors should lead to better use of disinfection and sterilization processes and will be briefly reviewed. More extensive consideration of these and other factors is available elsewhere. include prior cleaning of the object; organic and inorganic load present; type and level of microbial contamination; concentration of and exposure time to the germicide; physical nature of the object (e.g., crevices, hinges, and lumens); presence of biofilms; temperature and pH of the disinfection process; and in some cases, relative humidity of the sterilization process (e.g., ethylene oxide).
[bookmark: _Toc20070161][bookmark: _Toc20072932]Number and Location of Microorganisms
All other conditions remaining constant, the larger the number of microbes, the more time a germicide needs to destroy all of them. Spaulding illustrated this relation when he employed identical test conditions and demonstrated that it took 30 minutes to kill 10 B. atrophaeus (formerly Bacillus subtilis) spores but 3 hours to kill 100,000 Bacillus atrophaeus spores. This reinforces the need for scrupulous cleaning of medical instruments before disinfection and sterilization. Reducing the number of microorganisms that must be inactivated through meticulous cleaning, increases the margin of safety when the germicide is used according to the labeling and shortens the exposure time required to kill the entire microbial load. Researchers also have shown that aggregated or clumped cells are more difficult to inactivate than monodispersed cells.
[bookmark: _Toc19900117][bookmark: _Toc20070162]The location of microorganisms also must be considered when factors affecting the efficacy of germicides are assessed. Medical instruments with multiple pieces must be disassembled and equipment such as endoscopes that have crevices, joints, and channels are more difficult to disinfect than are flat- surface equipment because penetration of the disinfectant of all parts of the equipment is more difficult. Only surfaces that directly contact the germicide will be disinfected, so there must be no air pockets and the equipment must be completely immersed for the entire exposure period. Manufacturers should be encouraged to produce equipment engineered for ease of cleaning and disinfection.
[bookmark: _Toc20070163][bookmark: _Toc20072933]Innate Resistance of Microorganisms
Microorganisms vary greatly in their resistance to chemical germicides and sterilization processes (Figure 1) 342 Intrinsic resistance mechanisms in microorganisms to disinfectants vary. For example, spores are resistant to disinfectants because the spore coat and cortex act as a barrier, mycobacteria have a waxy cell wall that prevents disinfectant entry, and gram-negative bacteria possess an outer membrane that acts as a barrier to the uptake of disinfectants 341, 343-345. Implicit in all disinfection strategies is the consideration that the most resistant microbial subpopulation controls the sterilization or disinfection time. That is, to destroy the most resistant types of microorganisms (i.e., bacterial spores), the user needs to employ exposure times and a concentration of germicide needed to achieve complete destruction. Except for prions, bacterial spores possess the highest innate resistance to chemical germicides, followed by coccidia (e.g., Cryptosporidium), mycobacteria (e.g., M. tuberculosis), nonlipid or small viruses (e.g., poliovirus, and coxsackievirus), fungi (e.g., Aspergillus, and Candida), vegetative bacteria (e.g., Staphylococcus, and Pseudomonas) and lipid or medium-size viruses (e.g., herpes, and HIV). The germicidal resistance exhibited by the gram-positive and gram-negative bacteria is similar with some exceptions (e.g., P. aeruginosa which shows greater resistance to some disinfectants) 369, 415, 416. P. aeruginosa also is significantly more resistant to a variety of disinfectants in its “naturally occurring” state than are cells subcultured on laboratory media 415, 417. Rickettsiae, Chlamydiae, and mycoplasma cannot be placed in this scale of relative resistance because information about the efficacy of germicides against these agents is limited 418. Because these microorganisms contain lipid and are similar in structure and composition to other bacteria, they can be predicted to be inactivated by the same germicides that destroy lipid viruses and vegetative bacteria. A known exception to this supposition is Coxiellaburnetti, which has demonstrated resistance to disinfectants
[bookmark: _Toc20070164][bookmark: _Toc20072934]Concentration and Potency of Disinfectants
With other variables constant, and with one exception (iodophors), the more concentrated the disinfectant, the greater its efficacy and the shorter the time necessary to achieve microbial kill. Generally, not recognized, however, is that all disinfectants are not similarly affected by concentration adjustments. For example, quaternary ammonium compounds and phenol have a concentration exponent of 1 and 6, respectively; thus, halving the concentration of a quaternary ammonium compound requires doubling its disinfecting time, but halving the concentration of a phenol solution requires a 64-fold (i.e., 26) increase in its disinfecting time 
[bookmark: _Toc20070165]Considering the length of the disinfection time, which depends on the potency of the germicide, also is important. This was illustrated by Spaulding who demonstrated using the mucin-loop test that 70% isopropyl alcohol destroyed 104 M. tuberculosis in 5 minutes, whereas a simultaneous test with 3% phenolic required 2–3 hours to achieve the same level of microbial kill14 
[bookmark: _Toc20072935]Physical and Chemical Factors
Several physical and chemical factors also influence disinfectant procedures: temperature, pH, relative humidity, and water hardness. For example, the activity of most disinfectants increases as the temperature increases, but some exceptions exist. Furthermore, too great an increase in temperature causes the disinfectant to degrade and weakens its germicidal activity and thus might produce a potential health hazard. 
An increase in pH improves the antimicrobial activity of some disinfectants (e.g., glutaraldehyde, quaternary ammonium compounds) but decreases the antimicrobial activity of others (e.g., phenols, hypochlorites, and iodine). The pH influences the antimicrobial activity by altering the disinfectant molecule or the cell surface 413. 
Relative humidity is the single most important factor influencing the activity of gaseous disinfectants/sterilants, such as EtO, chlorine dioxide, and formaldehyde. 
Water hardness (i.e., high concentration of divalent cations) reduces the rate of kill of certain disinfectants because divalent cations (e.g., magnesium, calcium) in the hard water interact with the disinfectant to form insoluble precipitates 13, 421.
[bookmark: _Toc20070166][bookmark: _Toc20072936]Organic and Inorganic Matter
Organic matter in the form of serum, blood, pus, or fecal or lubricant material can interfere with the antimicrobial activity of disinfectants in at least two ways. Most commonly, interference occurs by a chemical reaction between the germicide and the organic matter resulting in a complex that is less germicidal or nongermicidal, leaving less of the active germicide available for attacking microorganisms. Chlorine and iodine disinfectants, in particular, are prone to such interaction. Alternatively, organic material can protect microorganisms from attack by acting as a physical barrier 422, 423. 
The effects of inorganic contaminants on the sterilization process were studied during the 1950s and 1960s 424, 425. These and other studies show the protection by inorganic contaminants of microorganisms to all sterilization processes results from occlusion in salt crystals 426, 427. This further emphasizes the importance of meticulous cleaning of medical devices before any sterilization or disinfection procedure because both organic and inorganic soils are easily removed by washing 
[bookmark: _Toc20070167][bookmark: _Toc20072937]Duration of Exposure
Items must be exposed to the germicide for the appropriate minimum contact time. Multiple investigators have demonstrated the effectiveness of low-level disinfectants against vegetative bacteria (e.g., Listeria, E. coli, Salmonella, VRE, MRSA), yeasts (e.g., Candida), mycobacteria (e.g., M. tuberculosis), and viruses (e.g., poliovirus) at exposure times of 30–60 seconds 46-64. By law, allapplicable label instructions on EPA-registered products must be followed. If the user selects exposure conditions that differ from those on the EPA-registered product label, the user assumes liability for any injuries resulting from off-label use and is potentially subject to enforcement action under the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA). 
All lumens and channels of endoscopic instruments must contact the disinfectant. Air pockets interfere with the disinfection process, and items that float on the disinfectant will not be disinfected. The disinfectant must be introduced reliably into the internal channels of the device. The exact times for disinfecting medical items are somewhat elusive because of the effect of the aforementioned factors on disinfection efficacy. Certain contact times have proved reliable (Table 1), but, in general, longer contact times are more effective than shorter contact times.
[bookmark: _Toc20070168][bookmark: _Toc20072938]Biofilms
Microorganisms may be protected from disinfectants by production of thick masses of cells 428 and extracellular materials, or biofilms 429-435. Biofilms are microbial communities that are tightly attached to surfaces and cannot be easily removed. Once these masses form, microbes within them can be resistant to disinfectants by multiple mechanisms, including physical characteristics of older biofilms, genotypic variation of the bacteria, microbial production of neutralizing enzymes, and physiologic gradients within the biofilm (e.g., pH). Bacteria within biofilms are up to 1,000 times more resistant to antimicrobials than are the same bacteria in suspension 436. Although new decontamination methods 437 are being investigated for removing biofilms, chlorine and monochloramines can effectively inactivate biofilm bacteria 431 438. Investigators have hypothesized that the glycocalyx-like cellular masses on the interior walls of polyvinyl chloride pipe would protect embedded organisms from some disinfectants and be a reservoir for continuous contamination 429, 430, 439. Biofilms have been found in whirlpools 440, dental unit waterlines441, and numerous medical devices (e.g., contact lenses, pacemakers, hemodialysis systems, urinary catheters, central venous catheters, endoscopes) 434, 436, 438, 442. Their presence can have serious implications for immunocompromised patients and patients who have indwelling medical devices. Some enzymes 436, 443, 444 and detergents 436 can degrade biofilms or reduce numbers of viable bacteria within a biofilm, but no products are EPA-registered or FDA-cleared for this purpose.
Methods to determine the effectiveness of a chemical agent
Phenol Coefficient
The effectiveness of a disinfectant or antiseptic can be determined in a number of ways. Historically, a chemical agent’s effectiveness was often compared with that of phenol, the ¹rst chemical agent used by Joseph Lister. In 1903, British chemists Samuel Rideal (1863–1929) and J. T. Ainslie Walker (1868–1930) established a protocol to compare the effectiveness of a variety of chemicals with that of phenol, using as their test organisms Staphylococcus aureus (a gram-positive bacterium) and Salmonella enterica serovar Typhi (a gram-negative bacterium). They exposed the test bacteria to the antimicrobial chemical solutions diluted in water for 7.5 minutes. They then calculated a phenol coe¾cient for each chemical for each of the two bacteria tested. A phenol coefficient of 1.0 means that the chemical agent has about the same level of effectiveness as phenol. A chemical agent with a phenol coe¾cient of less than 1.0 is less effective than phenol. An example is formalin, with phenol coe¾cients of 0.3 (S. aureus) and 0.7 (S. enterica serovar Typhi). A chemical agent with a phenol coe¾cient greater than 1.0 is more effective than phenol, such as chloramine, with phenol coe¾cients of 133 and 100, respectively. Although the phenol coe¾cient was once a useful measure of effectiveness, it is no longer commonly used because the conditions and organisms used were arbitrarily chosen
Disk-Diffusion Method
The disk-diffusion method involves applying different chemicals to separate, sterile ¹lter paper disks. The disks are then placed on an agar plate that has been inoculated with the targeted bacterium and the chemicals diffuse out of the disks into the agar where the bacteria have been inoculated. As the “lawn” of bacteria grows, zones of inhibition of microbial growth are observed as clear areas around the disks. Although
There are other factors that contribute to the sizes of zones of inhibition (e.g., whether the agent is water soluble and able to diffuse in the agar), larger zones typically correlate to increased inhibition effectiveness of the chemical agent. The diameter across each zone is measured inmillimeters.
[image: ]American Society for Microbiology A disk-diffusion assay is used to determine the effectiveness of chemical agents against a particular microbe. (a) A plate is inoculated with various antimicrobial discs. The zone of inhibition around each disc indicates how effective that antimicrobial is against the particular species being tested. (b) On these plates, four antimicrobial agents are tested for e¾cacy in killing Pseudomonas aeruginosa (left) and Staphylococcus aureus (right). These antimicrobials are much more effective at killing S. aureus, as indicated by the size of the zones of inhibition. (credit b: modification of work by
A literature search did not reveal additional studies that evaluated chloroxylenol-containing
hand soap efficacy in preventing human clinical disease in household (consumer) environments.
However, a number of publications describe clinical disease-reduction efficacy in other useenvironments,
including food handling and hospital/clinical applications. Despite the long
worldwide history of chloroxylenol use in household environments, the literature search did not
reveal any evidence that exposures resulted in the emergence of resistant bacterial isolates.
Several studies evaluated exposures in household, clinical, and other application environments,
and there was no indication of either cross-antimicrobial or antibiotic resistance induction at
use-dilutions of chloroxylenol. The persistence of chloroxylenol in the environment is limited,
further reducing the risk of long-term, low-level exposures that could lead to development of
resistant isolates.
[bookmark: _Toc20070169][bookmark: _Toc20072939]Material and Methods
[bookmark: _Toc20070170][bookmark: _Toc20072940]Material
[bookmark: _Toc20070171][bookmark: _Toc20072941]Study setting
A clean room in a Company of Pharmaceuticals.	Comment by HGhozlan: ???
I did not understand 

The Microbiology Laboratory at the Company for Pharmaceuticals. 
[bookmark: _Toc20070172][bookmark: _Toc20072942]Study Design
Experimental study	Comment by HGhozlan: ???
I did not understand
[bookmark: _Toc20070173][bookmark: _Toc20072943]Sample Size
Different concentrations of Dettol according to the data sheet provided by the manufacturer are examined against phenol 5%, chlorine 1% and alcohol 70% (Ref!!).A sample of four replicates is required per organism per concentration at different time intervals to estimate an overage change at log reduction equal 2 units with estimated standard deviation (SD)equal 0.5 for each sub group, using & α error equal 0.05 will provide a power of 20%.	Comment by HGhozlan: Add reference
I did not understand	Comment by HGhozlan: Rephrase to better understanding
The present study is conducted over a period of six months, from???August 2019to???January 2020.For suspension test a total of …304 samples 192 sample each) and for control 112 (????) samples were used. For surface test a total of ????samples were used(..) sample for each disinfectant and for control (??) samples. 	Comment by HGhozlan: ????
done	Comment by HGhozlan: ????
done	Comment by HGhozlan: ????	Comment by HGhozlan: 	Comment by HGhozlan: 	Comment by HGhozlan: 	Comment by HGhozlan: 
[bookmark: _Toc20070174][bookmark: _Toc20072944]Strains, media and reagents
Standard strain 
Lyophilized pellets of bacillus subtilis ATCC 6633, Escherichia coli ATCC 8739,Staphylococcus aureusATCC 6538, Pseudomonas aeruginosa ATCC 9027 and Aspergillus niger ATCC 16404. All ofthem were purchased from SelectrolSelectrol® Micro-Organisms-UK United Kingdom(?????). ??	Comment by HGhozlan: Address or more information
done	Comment by HGhozlan: Where are the other strains
added
Media
All media used in the study were commercially available in dehydrated form. They were prepared, distributed and sterilized according to the manufacturer’s instructions.
Casein soya bean Digest broth: Oxoid(used for growing and maintaining	Comment by HGhozlan: Compete and continue
done
Different strains of bacteria  ?)
Casein Soya bean Digest agar: used for counting different type of bacteria (????)	Comment by HGhozlan: ???
I did not understand
Sabouraud dextrose agar: used for counting different type of Fungi (???)	Comment by HGhozlan: I did not understand
Peptone buffer PH=7.2 for serial dilutions 

????	Comment by HGhozlan: Other prepared media are to be added in details
I did not understand
Peptone: Oxiod 
Sodium carbonate: ADWIC 201312	Comment by HGhozlan: Replace with
All other chemicals were of analytical grade and purchased from local suppliers 
Di sodium Hydrogen Orthophosphate: ADWIC 201311.
Potassium Phosphate Monohydrate: Fisher 138455
Chlorine 4%: Shenco
Ethanol 70%: International Company for supp and med industries.
Phenol: Sigma-Aldrich 431516 
Dettol commercial purchased 
Sodium thiosulfate (100mg/ L)
Sterile distilled water 
Tools	Comment by HGhozlan: We never add simple tools, keep only analytical equipments
Which of them should be removed?
Balance: Kern RB2002N 
Incubators:Basrnstead 311MR-27 and VELP scientific FTC90E 
Autoclave: Tomy ES315/215 
pH meter: jenway 3510 bench-top 
Refrigerator: Kiriazi
Deep freezer:Kiriazi
Laminar Flow (LAF): safety cabinet Bio Air K6L51N466
Micropipettes: Dragon Med 20-200 1 DM 98718 and Dragon Med 100-1000 1 cu0053924 
Sterile swabs: APTACA 8B08 
Sterile plates: CORNELL LAB 200200N 
Test tubes with screw caps 
Epoxy test surfaces 5cm × 5cm 
Glass test surfaces 5cm × 5cm-
Stainless steel 304 test surfaces 5cm × 5cm
[bookmark: _Toc20070175][bookmark: _Toc20072945]Methods
[bookmark: _Toc20070176][bookmark: _Toc20072946]Preparation of microbial suspension:
Standard strains were purchased from Selectrol® with the American Type Culture Collection (ATCC) and handled according to standard procedure 
Standardized stable suspensions of test strains were used and prepared as stated by the supplier. A disk is removed from the vial by using sterile forceps. Place the disk in 1-10ml of Tryptone soya broth. Shake the broth gently to dissolve the disk and incubate under optimum conditions to achieve a stock culture. Seed-lot culture maintenance techniques were used so that the viable microorganisms used for inoculation are not more than five passages removed from the original master seed-lot. All organisms were kept and preserved at -20 °C, ultra low temperature freezer.	Comment by HGhozlan: Not mentioned in the media section
added	Comment by HGhozlan: ????
I did not understand
Suspensions were quantified by making serial dilutions and performing duplicate plate count using conditions and media suitable for each tested microorganism to choose suspensions of concentration 106-107 cfu/ml. Microbial test suspension were used as soon as results of serial dilutions could be enumerated.
[bookmark: _Toc20070177][bookmark: _Toc20072947]Suspension test:
Suspension testing (time kill study) was used. Tubes of different concentrations of disinfectants (Dettol, Ethanol 70%, chlorine 1% and phenol 5%) were placed at room temperature and inoculated by the standard microorganisms to achieve a concentration of approximately 106 cfu/ml. At selected time points (5,10,15,30 minutes) aliquots were removed and placed into peptone phosphate buffer solution PH 7.2 containing neutralizer (sodium thiosulphate 100mg/L) to stop the action of disinfectant. Dilutions were placed onto Tryptone soy agar surface and incubated aerobically at 30-35°C for 48 hours.For fungal growth, incubation was at 20-25°C for 5 days using Sabouraud dextrose agar. Colonies were enumerated and log reductions are calculated according to the following equation:	Comment by HGhozlan: How his adjustment was calculated or done?
I mention it in the pervious paragraph	Comment by HGhozlan: Should be added to the reagent section
done	Comment by HGhozlan: 
Log10 reduction (R) = log10 pre-value cfu/plate– log10 post value cfu/plate
[bookmark: _Toc20070178][bookmark: _Toc20072948]Preparation of test surfaces:
Three chosen surfaces were used (epoxy, glass and stainless-steel type 304) to prepare coupons (5x5 cm). Coupons were cleaned with acetone to remove grease and then cleaned in detergent solution. The coupons were rinsed several times with sterile distilled water, allowed to dry at room temperature, and then autoclaved at 121°C for 15 minutes.
[bookmark: _Toc20070179][bookmark: _Toc20072949]Surface test:
surface challenge tests were done by applying the disinfectant to different surfaces (epoxy, glass and stainless-steel type 304)at the selected use concentration with the specified contact time determined in the suspension test, and determining the log reduction of the challenge microorganisms. A concentration of approximately 106cfu/ml was prepared from the standard microorganism. A volume of 0.1 ml of microbial culture was placed onto the center of each of quadrate of chosen sterile test surface. These inoculums were spread over the sterile surfaces using sterile swab in a circular patter to achieve a thin, uniform coverage with the test microorganism. As well as untreated test surfaces are used as control. The inoculated test surfaces were treated with the disinfectants (Dettol,Ethanol 70%, chlorine 1% and phenol 5%) each for selected use concentration with specified contact time determined in the suspension test. Immediately after the treatment time have elapsed, the test surfaces are swabbed using sterile swabs and swabs were placed into a solution that neutralizes the disinfecting action of the product. After incubation growing colonies were enumerated. 	Comment by HGhozlan: Not mentioned in the material section
Already present
[bookmark: _Toc20070180][bookmark: _Toc20072950]Results and Discussion
[bookmark: _Toc20072951]Efficacy of different disinfectants on microorganisms
Date in table 1 show that ……..



[bookmark: _Toc28337498]
Table 1	Efficacy of disinfectant Bacillus subtilis
	
	after 5 min
	10 min
	15 min
	30 min

	disinfect
	MEAN
	SD
	LOG REDU
	MEAN
	SD
	LOG REDU
	MEAN
	SD
	LOG REDU
	MEAN
	SD
	LOG REDU

	Dettol 5%
	0.00E+00
	0
	5.81E+00
	1.00E+02
	200
	5.812896653
	2.50E+01
	50
	5.812896653
	0.00E+00
	0
	5.812896653

	Dettol 2.5%
	2.50E+01
	50
	5.81E+00
	7.50E+01
	150
	5.812863243
	1.00E+02
	200
	5.812846537
	0.00E+00
	0
	5.812846537

	Dettol 1.25%
	0.00E+00
	0
	5.81E+00
	1.00E+02
	200
	5.812846537
	7.50E+01
	50
	5.812863243
	0.00E+00
	0
	5.812863243

	Dettol .625%
	0.00E+00
	0
	5.81E+00
	0.00E+00
	0
	5.812913357
	0.00E+00
	0
	5.812913357
	0.00E+00
	0
	5.812913357

	phenol 5%
	0.00E+00
	0
	5.81E+00
	5.00E+01
	100
	5.812879948
	0.00E+00
	0
	5.812913357
	0.00E+00
	0
	5.812913357

	alcohoal 70%
	0.00E+00
	0
	5.81E+00
	0.00E+00
	0
	5.812913357
	0.00E+00
	0
	5.812913357
	1.00E+02
	200
	5.812913357

	chlorine 1%
	0.00E+00
	0
	5.81E+00
	2.50E+01
	50
	5.812896653
	0.00E+00
	0
	5.812913357
	2.50E+01
	50
	5.812913357


[bookmark: _Toc28337499]????	Comment by HGhozlan: Add a figure for this table in different ways to show 



And do the same for each table 


Table 2	Efficacy of disinfectant on E.coli
	[bookmark: _Toc20070181][bookmark: _Toc20072952]
	after 5 min
	10 min
	15 min
	30 min

	disinfect
	MEAN
	SD
	LOG REDU
	MEAN
	SD
	LOG REDU
	MEAN
	SD
	LOG REDU
	MEAN
	SD
	LOG REDU

	Dettol 5%
	0.00E+00
	0
	7.01E+00
	2.50E+03
	5000
	7.010723865
	0.00E+00
	0
	7.010723865
	5.00E+03
	10000
	7.010723865

	Dettol 2.5%
	2.50E+03
	5000
	7.01E+00
	1.25E+04
	12583.06
	7.010193915
	0.00E+00
	0
	7.010723865
	5.00E+03
	10000
	7.010723865

	Dettol 1.25%
	2.50E+03
	5000
	7.01E+00
	3.00E+04
	34641.02
	7.009450896
	0.00E+00
	0
	7.010723865
	0.00E+00
	0
	7.010723865

	Dettol .625%
	3.15E+06
	655743.9
	6.85E+00
	1.21E+06
	445972.7
	6.956288517
	9.60E+05
	124096.7
	6.968015714
	8.53E+05
	95350.23
	6.968015714

	phenol 5%
	0.00E+00
	0
	7.01E+00
	0.00E+00
	0
	7.010723865
	0.00E+00
	0
	7.010723865
	2.50E+03
	5000
	7.010723865

	alcohoal 70%
	0.00E+00
	0
	7.01E+00
	5.00E+03
	5773.503
	7.010511963
	0.00E+00
	0
	7.010723865
	0.00E+00
	0
	7.010723865

	chlorine 1%
	0.00E+00
	0
	7.01E+00
	7.50E+03
	9574.271
	7.010405973
	0.00E+00
	0
	7.010723865
	0.00E+00
	0
	7.010723865


[bookmark: _Toc28337500]
Table 3	Efficacy of disinfectant on Staphylococcus aureus
	
	after 5 min
	10 min
	15 min
	30 min

	disinfect
	MEAN
	SD
	LOG REDU
	MEAN
	SD
	LOG REDU
	MEAN
	SD
	LOG REDU
	MEAN
	SD
	LOG REDU

	Dettol 5%
	0.00E+00
	0
	7.84E+00
	0.00E+00
	0
	7.835691
	0.00E+00
	0
	7.835691
	0.00E+00
	0
	7.835691

	Dettol 2.5%
	1.53E+05
	17078.25
	7.83E+00
	5.50E+04
	26457.51
	7.835342
	7.50E+03
	9574.271
	7.835643
	2.50E+03
	5000
	7.835643

	Dettol 1.25%
	2.05E+05
	12909.94
	7.83E+00
	4.00E+04
	8164.966
	7.835437
	1.75E+04
	9574.271
	7.83558
	7.50E+03
	5000
	7.83558

	Dettol .625%
	9.63E+05
	27537.85
	7.83E+00
	5.95E+05
	69522.18
	7.831902
	4.50E+04
	12909.94
	7.835405
	1.50E+04
	5773.503
	7.835405

	phenol 5%
	1.50E+04
	10000
	7.84E+00
	1.50E+04
	10000
	7.835595
	2.25E+04
	12583.06
	7.835548
	2.00E+04
	0
	7.835548

	alcohoal 70%
	0.00E+00
	0
	7.84E+00
	7.50E+03
	9574.271
	7.835643
	5.00E+03
	5773.503
	7.835659
	1.50E+04
	5773.503
	7.835659

	chlorine 1%
	2.50E+03
	5000
	7.84E+00
	0.00E+00
	0
	7.835691
	6.25E+04
	85391.26
	7.835294
	1.50E+04
	10000
	7.835294
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Table 4	Efficacy of disinfectant on Pseudomonas aruginosa
	
	after 5 min
	10 min
	15 min
	30 min

	disinfect
	MEAN
	SD
	LOG REDU
	MEAN
	SD
	LOG REDU
	MEAN
	SD
	LOG REDU
	MEAN
	SD
	LOG REDU

	Dettol 5%
	1.50E+05
	161864.1
	7.50E+00
	1.25E+04
	5000
	7.498207
	7.50E+03
	5000
	7.498207
	7.50E+03
	9574.271
	7.498207

	Dettol 2.5%
	1.25E+05
	45092.5
	7.50E+00
	3.25E+04
	12583.06
	7.497862
	1.25E+04
	5000
	7.498138
	1.25E+04
	5000
	7.498138

	Dettol 1.25%
	3.40E+05
	116046
	7.49E+00
	1.65E+05
	35118.85
	7.49603
	4.25E+04
	22173.56
	7.497724
	1.00E+04
	8164.966
	7.497724

	Dettol .625%
	3.16E+06
	273434.9
	7.45E+00
	2.16E+06
	249583
	7.467423
	6.45E+05
	55677.64
	7.489326
	6.25E+04
	22173.56
	7.489326

	phenol 5%
	2.50E+03
	5000
	7.50E+00
	2.50E+03
	5000
	7.498276
	0.00E+00
	0
	7.498311
	2.50E+03
	5000
	7.498311

	alcohoal 70%
	0.00E+00
	0
	7.50E+00
	2.50E+03
	5000
	7.498276
	2.50E+03
	5000
	7.498276
	2.50E+03
	5000
	7.498276

	chlorine 1%
	0.00E+00
	0
	7.50E+00
	0.00E+00
	0
	7.498311
	0.00E+00
	0
	7.498311
	0.00E+00
	0
	7.498311
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Table 5	Efficacy of disinfectant on Candida albicans
	
	after 5 min
	10 min
	15 min
	30 min

	disinfect
	MEAN
	SD
	LOG REDU
	MEAN
	SD
	LOG REDU
	MEAN
	SD
	LOG REDU
	MEAN
	SD
	LOG REDU

	Dettol 5%
	0.00E+00
	0
	6.08E+00
	0.00E+00
	0
	6.079181246
	0.00E+00
	0
	6.079181246
	0.00E+00
	0
	6.079181246

	Dettol 2.5%
	0.00E+00
	0
	6.08E+00
	0.00E+00
	0
	6.079181246
	0.00E+00
	0
	6.079181246
	0.00E+00
	0
	6.079181246

	Dettol 1.25%
	0.00E+00
	0
	6.08E+00
	0.00E+00
	0
	6.079181246
	0.00E+00
	0
	6.079181246
	0.00E+00
	0
	6.079181246

	Dettol .625%
	0.00E+00
	0
	6.08E+00
	0.00E+00
	0
	6.079181246
	1.25E+02
	250
	6.079136005
	3.75E+02
	478.7136
	6.079136005

	phenol 5%
	0.00E+00
	0
	6.08E+00
	0.00E+00
	0
	6.079181246
	0.00E+00
	0
	6.079181246
	0.00E+00
	0
	6.079181246

	alcohoal 70%
	0.00E+00
	0
	6.08E+00
	0.00E+00
	0
	6.079181246
	1.25E+02
	250
	6.079136005
	0.00E+00
	0
	6.079136005

	chlorine 1%
	0.00E+00
	0
	6.08E+00
	0.00E+00
	0
	6.079181246
	2.50E+02
	500
	6.079090759
	3.75E+02
	750
	6.079090759
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Table 6	Efficacy of disinfectant on Aspergillus niger
	
	after 5 min
	10 min
	15 min
	30 min

	disinfect
	MEAN
	SD
	LOG REDU
	MEAN
	SD
	LOG REDU
	MEAN
	SD
	LOG REDU
	MEAN
	SD
	LOG REDU

	Dettol 5%
	0.00E+00
	0
	4.93E+00
	0.00E+00
	0
	4.929419
	0.00E+00
	0
	4.929418926
	0.00E+00
	0
	4.929418926

	Dettol 2.5%
	0.00E+00
	0
	4.93E+00
	0.00E+00
	0
	4.929419
	0.00E+00
	0
	4.929418926
	0.00E+00
	0
	4.929418926

	Dettol 1.25%
	0.00E+00
	0
	4.93E+00
	0.00E+00
	0
	4.929419
	0.00E+00
	0
	4.929418926
	0.00E+00
	0
	4.929418926

	Dettol .625%
	0.00E+00
	0
	4.93E+00
	0.00E+00
	0
	4.929419
	0.00E+00
	0
	4.929418926
	0.00E+00
	0
	4.929418926

	Phenol 5%
	0.00E+00
	0
	4.93E+00
	0.00E+00
	0
	4.929419
	0.00E+00
	0
	4.929418926
	0.00E+00
	0
	4.929418926

	Alcohol 70%
	0.00E+00
	0
	4.93E+00
	0.00E+00
	0
	4.929419
	0.00E+00
	0
	4.929418926
	0.00E+00
	0
	4.929418926

	Chlorine 1%
	0.00E+00
	0
	4.93E+00
	0.00E+00
	0
	4.929419
	0.00E+00
	0
	4.929418926
	0.00E+00
	0
	4.929418926
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Dettol 5%	after 5 min	10 min	15 min	30 min	5.8129133566428441	5.8128966526876944	5.8128966526876944	5.8128966526876944	Dettol 2.5%	5.8128966526876944	5.8128632428498612	5.8128465369670579	5.8128465369670579	Dettol 1.25%	5.8129133566428441	5.8128465369670579	5.8128632428498612	5.8128632428498612	Dettol .625%	5.8129133566428441	5.8129133566428441	5.8129133566428441	5.8129133566428441	phenol 5%	5.8129133566428441	5.8128799480900462	5.8129133566428441	5.8129133566428441	alcohoal 70%	5.8129133566428441	5.8129133566428441	5.8129133566428441	5.8129133566428441	chlorine 1%	5.8129133566428441	5.8128966526876944	5.8129133566428441	5.8129133566428441	contact time (min)

log reduction 


Dettol 5%	after 5 min	10 min	15 min	30 min	5.8129133566428397	5.8128966526876908	5.8128966526876908	5.8128966526876908	Dettol 2.5%	5.8128966526876908	5.8128632428498612	5.8128465369670508	5.8128465369670508	Dettol 1.25%	5.8129133566428397	5.8128465369670508	5.8128632428498612	5.8128632428498612	Dettol .625%	5.8129133566428397	5.8129133566428397	5.8129133566428397	5.8129133566428397	phenol 5%	5.8129133566428397	5.8128799480900426	5.8129133566428397	5.8129133566428397	alcohoal 70%	5.8129133566428397	5.8129133566428397	5.8129133566428397	5.8129133566428397	chlorine 1%	5.8129133566428397	5.8128966526876908	5.8129133566428397	5.8129133566428397	contact time (min)

log reduction 


Dettol 5%	after 5 min	10 min	15 min	30 min	7.0107238653917729	7.0107238653917729	7.0107238653917729	7.0107238653917729	Dettol 2.5%	after 5 min	10 min	15 min	30 min	7.0106179269885365	7.0101939147684753	7.0107238653917729	7.0107238653917729	Dettol 1.25%	after 5 min	10 min	15 min	30 min	7.0106179269885365	7.0094508957986994	7.0107238653917729	7.0107238653917729	Dettol .625%	after 5 min	10 min	15 min	30 min	6.8512583487190764	6.9562885174336584	6.9680157139936414	6.9680157139936414	phenol 5%	after 5 min	10 min	15 min	30 min	7.0107238653917729	7.0107238653917729	7.0107238653917729	7.0107238653917729	alcohoal 70%	after 5 min	10 min	15 min	30 min	7.0107238653917729	7.0105119627371986	7.0107238653917729	7.0107238653917729	chlorine 1%	after 5 min	10 min	15 min	30 min	7.0107238653917729	7.0104059726251755	7.0107238653917729	7.0107238653917729	contact time (min)

log reduction 


Dettol 5%	after 5 min	10 min	15 min	30 min	7.0107238653917729	7.0107238653917729	7.0107238653917729	7.0107238653917729	Dettol 2.5%	after 5 min	10 min	15 min	30 min	7.0106179269885365	7.0101939147684753	7.0107238653917729	7.0107238653917729	Dettol 1.25%	after 5 min	10 min	15 min	30 min	7.0106179269885365	7.0094508957986994	7.0107238653917729	7.0107238653917729	Dettol .625%	after 5 min	10 min	15 min	30 min	6.8512583487190764	6.9562885174336584	6.9680157139936414	6.9680157139936414	phenol 5%	after 5 min	10 min	15 min	30 min	7.0107238653917729	7.0107238653917729	7.0107238653917729	7.0107238653917729	alcohoal 70%	after 5 min	10 min	15 min	30 min	7.0107238653917729	7.010511962737195	7.0107238653917729	7.0107238653917729	chlorine 1%	after 5 min	10 min	15 min	30 min	7.0107238653917729	7.0104059726251755	7.0107238653917729	7.0107238653917729	contact time (min)

log reduction 


Dettol 5%	after 5 min	10 min	15 min	30 min	7.8356905714924254	7.8356905714924254	7.8356905714924254	7.8356905714924254	Dettol 2.5%	after 5 min	10 min	15 min	30 min	7.8356905714924254	7.8356905714924254	7.8356905714924254	7.8356905714924254	Dettol 1.25%	after 5 min	10 min	15 min	30 min	7.834388909363871	7.835436894801858	7.8355796061724075	7.8355796061724075	Dettol .625%	after 5 min	10 min	15 min	30 min	7.8295449805472455	7.8319017535509339	7.8354051747944018	7.8354051747944018	phenol 5%	after 5 min	10 min	15 min	30 min	7.8355954600969309	7.8355954600969309	7.8355478965869745	7.8355478965869745	alcohoal 70%	after 5 min	10 min	15 min	30 min	7.8356905714924254	7.8356430183983914	7.8356588700082765	7.8356588700082765	chlorine 1%	after 5 min	10 min	15 min	30 min	7.8356747210396094	7.8356905714924254	7.8352941365202105	7.8352941365202105	contact time (min)

log reduction 



Dettol 5%	after 5 min	10 min	15 min	30 min	7.8356905714924254	7.8356905714924254	7.8356905714924254	7.8356905714924254	Dettol 2.5%	after 5 min	10 min	15 min	30 min	7.8356905714924254	7.8356905714924254	7.8356905714924254	7.8356905714924254	Dettol 1.25%	after 5 min	10 min	15 min	30 min	7.834388909363871	7.835436894801858	7.8355796061724075	7.8355796061724075	Dettol .625%	after 5 min	10 min	15 min	30 min	7.8295449805472455	7.8319017535509339	7.8354051747944018	7.8354051747944018	phenol 5%	after 5 min	10 min	15 min	30 min	7.8355954600969362	7.8355954600969362	7.8355478965869745	7.8355478965869745	alcohoal 70%	after 5 min	10 min	15 min	30 min	7.8356905714924254	7.8356430183983914	7.8356588700082765	7.8356588700082765	chlorine 1%	after 5 min	10 min	15 min	30 min	7.8356747210396094	7.8356905714924254	7.8352941365202105	7.8352941365202105	contact time (min)

log reduction 


Dettol 5%	after 5 min	10 min	15 min	30 min	7.4962375451667711	7.4982071380296924	7.4982071380296924	7.4982071380296924	Dettol 2.5%	after 5 min	10 min	15 min	30 min	7.4965837344891488	7.4978622408689946	7.4981381805062064	7.4981381805062064	Dettol 1.25%	after 5 min	10 min	15 min	30 min	7.4935974490005632	7.4960296990360424	7.4977242052756505	7.4977242052756505	Dettol .625%	after 5 min	10 min	15 min	30 min	7.4524764613270289	7.4674231026066904	7.4893255507504417	7.4893255507504417	phenol 5%	after 5 min	10 min	15 min	30 min	7.4982760846057834	7.4982760846057834	7.4983105537896364	7.4983105537896364	alcohoal 70%	after 5 min	10 min	15 min	30 min	7.4983105537896364	7.4982760846057834	7.4982760846057834	7.4982760846057834	chlorine 1%	after 5 min	10 min	15 min	30 min	7.4983105537896364	7.4983105537896364	7.4983105537896364	7.4983105537896364	contact time (min)

log reduction 


Dettol 5%	after 5 min	10 min	15 min	30 min	7.4962375451667711	7.4982071380296853	7.4982071380296853	7.4982071380296853	Dettol 2.5%	after 5 min	10 min	15 min	30 min	7.4965837344891399	7.4978622408689946	7.4981381805062064	7.4981381805062064	Dettol 1.25%	after 5 min	10 min	15 min	30 min	7.4935974490005632	7.4960296990360353	7.4977242052756505	7.4977242052756505	Dettol .625%	after 5 min	10 min	15 min	30 min	7.4524764613270289	7.4674231026066904	7.4893255507504417	7.4893255507504417	phenol 5%	after 5 min	10 min	15 min	30 min	7.498276084605779	7.498276084605779	7.4983105537896364	7.4983105537896364	alcohoal 70%	after 5 min	10 min	15 min	30 min	7.4983105537896364	7.498276084605779	7.498276084605779	7.498276084605779	chlorine 1%	after 5 min	10 min	15 min	30 min	7.4983105537896364	7.4983105537896364	7.4983105537896364	7.4983105537896364	contact time (min)

log reduction 


Dettol 5%	after 5 min	10 min	15 min	30 min	4.9294189257270684	4.9294189257270684	4.9294189257270684	4.9294189257270684	Dettol 2.5%	after 5 min	10 min	15 min	30 min	4.9294189257270684	4.9294189257270684	4.9294189257270684	4.9294189257270684	Dettol 1.25%	after 5 min	10 min	15 min	30 min	4.9294189257270684	4.9294189257270684	4.9294189257270684	4.9294189257270684	Dettol .625%	after 5 min	10 min	15 min	30 min	4.9294189257270684	4.9294189257270684	4.9164539485630874	4.9164539485630874	phenol 5%	after 5 min	10 min	15 min	30 min	4.9294189257270684	4.9294189257270684	4.9294189257270684	4.9294189257270684	alcohoal 70%	after 5 min	10 min	15 min	30 min	4.9294189257270684	4.9294189257270684	4.9164539485630874	4.9164539485630874	chlorine 1%	after 5 min	10 min	15 min	30 min	4.9294189257270684	4.9294189257270684	4.9030899870055151	4.9030899870055151	contact time (min)

log reduction 


Dettol 5%	after 5 min	10 min	15 min	30 min	6.0791812460476251	6.0791812460476251	6.0791812460476251	6.0791812460476251	Dettol 2.5%	after 5 min	10 min	15 min	30 min	6.0791812460476251	6.0791812460476251	6.0791812460476251	6.0791812460476251	Dettol 1.25%	after 5 min	10 min	15 min	30 min	6.0791812460476251	6.0791812460476251	6.0791812460476251	6.0791812460476251	Dettol .625%	after 5 min	10 min	15 min	30 min	6.0791812460476251	6.0791812460476251	6.0791360046827334	6.0791360046827334	phenol 5%	after 5 min	10 min	15 min	30 min	6.0791812460476251	6.0791812460476251	6.0791812460476251	6.0791812460476251	alcohoal 70%	after 5 min	10 min	15 min	30 min	6.0791812460476251	6.0791812460476251	6.0791360046827334	6.0791360046827334	chlorine 1%	after 5 min	10 min	15 min	30 min	6.0791812460476251	6.0791812460476251	6.0790907586044591	6.0790907586044591	contact time (min)

log reduction 


Dettol 5%	0	0	0	0	4.9294189257270684	4.9294189257270684	4.9294189257270684	4.9294189257270684	Dettol 2.5%	0	0	0	0	4.9294189257270684	4.9294189257270684	4.9294189257270684	4.9294189257270684	Dettol 1.25%	0	0	0	0	4.9294189257270684	4.9294189257270684	4.9294189257270684	4.9294189257270684	Dettol .625%	0	0	0	0	4.9294189257270684	4.9294189257270684	4.9164539485630874	4.9164539485630874	phenol 5%	0	0	0	0	4.9294189257270684	4.9294189257270684	4.9294189257270684	4.9294189257270684	alcohoal 70%	0	0	0	0	4.9294189257270684	4.9294189257270684	4.9164539485630874	4.9164539485630874	chlorine 1%	0	0	0	0	4.9294189257270684	4.9294189257270684	4.9030899870055151	4.9030899870055151	contact time (min)

log reduction 


Dettol 5%	after 5 min	10 min	15 min	30 min	4.9294189257270684	4.9294189257270684	4.9294189257270684	4.9294189257270684	Dettol 2.5%	after 5 min	10 min	15 min	30 min	4.9294189257270684	4.9294189257270684	4.9294189257270684	4.9294189257270684	Dettol 1.25%	after 5 min	10 min	15 min	30 min	4.9294189257270684	4.9294189257270684	4.9294189257270684	4.9294189257270684	Dettol .625%	after 5 min	10 min	15 min	30 min	4.9294189257270684	4.9294189257270684	4.9164539485630874	4.9164539485630874	phenol 5%	after 5 min	10 min	15 min	30 min	4.9294189257270684	4.9294189257270684	4.9294189257270684	4.9294189257270684	alcohoal 70%	after 5 min	10 min	15 min	30 min	4.9294189257270684	4.9294189257270684	4.9164539485630874	4.9164539485630874	chlorine 1%	after 5 min	10 min	15 min	30 min	4.9294189257270684	4.9294189257270684	4.9030899870055151	4.9030899870055151	contact time (min)

log reduction 


disinfect	after 5 min	10 min	15 min	30 min	0	0	0	0	0	0	0	0	0	0	0	0	Dettol 5%	after 5 min	10 min	15 min	30 min	0	0	4.9294189257270684	0	0	4.9294189257270684	0	0	4.9294189257270684	0	0	4.9294189257270684	Dettol 2.5%	after 5 min	10 min	15 min	30 min	0	0	4.9294189257270684	0	0	4.9294189257270684	0	0	4.9294189257270684	0	0	4.9294189257270684	Dettol 1.25%	after 5 min	10 min	15 min	30 min	0	0	4.9294189257270702	0	0	4.9294189257270684	0	0	4.9294189257270684	0	0	4.9294189257270684	Dettol .625%	after 5 min	10 min	15 min	30 min	0	0	4.9294189257270684	0	0	4.9294189257270684	2500	5000	4.9164539485630874	5000	5773.5026918962749	4.9164539485630874	phenol 5%	after 5 min	10 min	15 min	30 min	0	0	4.9294189257270684	0	0	4.9294189257270684	0	0	4.9294189257270684	0	0	4.9294189257270684	alcohoal 70%	after 5 min	10 min	15 min	30 min	0	0	4.9294189257270684	0	0	4.9294189257270684	2500	5000	4.9164539485630874	0	0	4.9164539485630874	chlorine 1%	after 5 min	10 min	15 min	30 min	0	0	4.9294189257270684	0	0	4.9294189257270684	5000	10000	4.9030899870055151	7500	15000	4.9030899870055151	
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