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Description

[0001] Ortho phthaldehyde (OPA) became a significant chemical high level disinfectant following the release of USA
Patent 4,971,999 on 20 November, 1990. Since then it has become an accepted and widely instrument disinfectant
chemical active for the disinfection of endoscopes and metallic surgical reusable instruments. It is currently marketed
internationally either as a ready-to-use 0.3 or 0.5% w/w buffered aqueous solution. It is predominantly used in totally
enclosed washer-disinfector machines, of which several models are available.
[0002] OPA is marketed competitively with chemical sterilants based on glutaraldehyde or peracetic acid, which are
similarly intended for the disinfection of endoscopes. Each chemical type of formulation has distinctive properties with
respect to the effective spectrum of micro-organisms it will kill (or permanently inactivate) in normal process cycles,
chemical hazard, corrosivity to metals and surgical plastics, chemical stability as packaged products, and most importantly
economy of use.
[0003] Of these alternative chemical sterilants, peracetic acid, whilst being the most corrosive, toxic and expensive,
has the better anti-microbial spectrum.
[0004] OPA, while odourless at low vapour concentration, is nevertheless quite toxic, has a very good anti-microbial
spectrum but the serious limitation of poor sporicidal activity.
[0005] Glutaraldehyde has the operational problem of a strong, distinctive and irritant odour when used as a two part
alkali activated solution. The more widely use formulation of glutaraldehyde, covered by USA Patent 4,748,279, contains
glutaraldehyde complexed together with a glycol and non-ionic surfactant. This emits less odour and has an improved
biocidal spectrum. Like OPA it has a very good anti-microbial spectrum and is by far the most economical and flexile of
the group. When employed in sealed processing equipment, the recommended method of use, each group of chemicals
is free of operational hazard.
[0006] OPA, being only slightly soluble in water, is presently manufactured as a chemical disinfectant, comprising a
simple aqueous solution marketed either as containing 0.3 or 0.5 percent w/w of active material. The solution is buffered
to pH 7-8 wherein OPA is most effective as a biocide and remains chemically stable for some months at a temperature
of 15 - 30 degree Celsius.
[0007] The general biocidal properties of the commercial product by Johnson & Johnson of CIDEX 0.5% OPA is well
discussed in the paper by Alfa M J et al: In hospital evaluation of orthophthaldehyde as a high level disinfectant for
endoscopes. J. Hospital Infection (1994) 26, 15-26.
[0008] In water OPA, like other dialdehydes, forms an equilibrium mixture of several hydrates, the properties of which
are strongly influenced by pH. The chemistry of aqueous solutions of OPA is thoroughly described by Zhu P C, et al.
Solvent or Matrix mediated Molecular Switches in Lipophilic dialdehyde (OPA) and the Ampholytic 1,3-phthaladiol and
OPA Disinfection Machanism. Current Organic Chemistry, 2005, 1155-1166. The hydrates on the carbonyl group sub-
sequently resolve to form an equilibrium mixture of OPA and 1,3-phthalandiol depending on concentration, temperature
and pH.
[0009] This mechanism is illustrated as a biocidal limitation of OPA when presented as dilute 0.3 and 0.5% w/w aqueous
solutions, biocidal action being of either a lipophilic or amphipilic nature dependent on the equilibrium mixture within a
limited pH range.
[0010] An important feature of dilute (0.5%) aqueous OPA is its sensitivity to the presence of the types of surfactants
commonly found in medical detergents. The existence of an equilibrium mixture of dilute (0.5%) aqueous OPA and 1,3-
phthalandiol is seriously affected when mixed with most classes of surfactants due to uptake of molecular OPA (and its
aqueous derivatives) into micelles. This restricts the availability and reactivity of OPA (and its derivatives) to the potentially
reactive surface components of microbes, an important problem when dilute OPA is employed in mechanical washer-
disinfectors where inadequate removal of pre-cleaning detergents before exposure of instruments to OPA is frequently
encountered in practice.
[0011] The other serious operational disadvantages of packaged dilute OPA are both its sensitivity to storage conditions
and its cost to the user as a ready-to-use product. Recent research has clearly demonstrated that improved formulations
of OPA can overcome these latter disadvantages whilst providing improved biocidal spectrum, a much needed require-
ment for the automatic cleaning and disinfection of endoscopes and metallic surgical instruments.
[0012] Overcoming the majority of the problems of using OPA as a chemical disinfectant was the basis of the recent
International Patent WO 2008/116271 A to R K Whiteley et al. which described compositions including at least one mono
or dialdehyde (including OPA) at least one glycol or polyol or derivative thereof, a nonionic first surfactant, a second
surfactant having cloud point in the range 30-50°C, wherein the second surfactant is a quaternary compound.
[0013] It is well understood that an aldehyde may react with an alcohol to produce an acetal. In the case of a 1,2-diol
or 1,3 diol, reaction with an aldehyde will produce a cyclic acetal which on the whole, tend to be more stable than acyclic
acetals.
[0014] Since this is an equilibrium process, in a large molar excess of alcohol, production of the acetal will be favoured,
whereas in the presence of a large molar excess of water, the equilibrium will favour the production of the free aldehyde
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(see figure 1). In the absence of acid, this equilibrium process will be suppressed.
[0015] In the case of a dialdehyde such as OPA, a more complex set of equilibria may be established under acid
catalysed conditions, resulting in an equilibrium mixture of the free aldehyde, the monoacetal and diacetal derivatives.
It is also possible for the mixture to contain hemiacetals.
[0016] The formation of acetals from aldehyde based disinfectant solutions has previously been described, and has
been utilised as a means to control the odour of glutaraldehyde based disinfectants. For example, Australian Patent No.
562017 describes biocidal compositions in which glutaraldehyde is reacted with polyhydric alcohols such as polyethylene
glycol, diethylene glycol or triethylene glycol to form a biocidal composition with reduced odour. From the test data
presented in AU 562017, the biocidal activity of the acetal containing formulation was similar to that of glutaraldehyde
itself. It should be noted however that the formulations described in AU 562017 had pH values below 7, and hence the
products described presumably existed as an equilibrium mixture.
[0017] The use of acetals of OPA have also been described, albeit as a means to obtain aqueous solutions of free
OPA, United States Patent No. 5,872,153 for example, describes a method of producing an OPA-glutaraldehyde disin-
fecting compositions in which an OPA acetal is added to an aqueous solution of glutaraldehyde, and the mixture distilled
under reduced pressure to remove the alcohol liberated from the acetal. Since the final biocidal mixture is a mixture of
free OPA and glutaraldehyde, there is no data to suggest any biocidal efficacy attributable to the OPA acetals.

DESCRIPTION OF THE FIGURES

[0018]

Figure 1 shows the schematic representation of the reaction between and aldehyde and an alcohol to produce an
acetal.

Figure 2 illustrates the reaction between OPA and propylene glycol to produce a monoacetal and a diacetal.

Figure 3 is the HPLC trace obtained from example 1.

Figure 4 is the HPLC trace obtained from example 2.

Figure 4 is the HPLC trace obtained from example 3.

DESCRIPTION OF THE INVENTION

[0019] According to a first aspect, the invention provides for a high level disinfectant or sterilant based on a synergistic
mixture of a dialdehyde and a non-equilibrium mixture of mono- and diacetal derivatives of the dialdehyde. In a second
aspect, the invention provides the means of producing a synergistic blend of OPA and OPA mono- and diacetal derivatives
that are particularly efficacious against mycobacterium such as Mycobacterium Terrae.
[0020] Disinfectant solutions based on OPA are commercially available for the high level disinfection and/or sterilisation
of heat sensitive medical devices such as flexible endoscopes. In order to be classified as a high level disinfectant, the
solution is required by most regulatory bodies such as the US Food and Drugs Administration (FDA) and the Australian
Therapeutic Goods Agency (TGA) to achieve a minimum of a 6 log reduction against a panel of organisms including
bacteria, mycobacterial spp, a range of viruses, fungi and both aerobic and anaerobic spore forming bacteria, including
bacterial species such as Pseudomonas aeruginosa, E. coli, Staphylococcus aureus and a mycobacterium such as M.
terrae. Testing of the disinfectant is performed as the active ingredients minimum effective concentration (MEC). The
time required to achieve the required 6 log reduction is then used as the minimum recommended contact time between
the disinfectant and the device to be disinfected.
[0021] The most challenging organisms for a high level disinfectant are normally the mycobacteria, since these or-
ganisms have a waxy outer coating that makes the bacteria less susceptible to chemical disinfectants.
[0022] One commercially available disinfectant, Cidex OPA (produced by Johnson and Johnson) has a MEC of 0.3%
OPA, and a minimum high level disinfection time of 10 minutes at 20°C for manual disinfection, and 5 minutes at 25°C
when used in an automatic endoscope reprocessor.
[0023] Given the fact that a particular endoscope may be required for use several times during a single day, and that
high level disinfection of said scope is required before each use, there is a clear imperative that reliable disinfection be
achieved in the shortest possible time. There is also a clear market advantage for any solution that can achieve the
required disinfection at a lower temperature, as this avoids the need to heat and maintain the disinfectant at a set
temperature.
[0024] It has been discovered by the inventors that an aqueous disinfectant solution comprising an aldehyde, a polyol
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and the corresponding mono and diacetal reaction products of the aldehyde and polyol show a marked increase in
efficacy against mycobacteria when compared to a disinfectant solution in which the acetal species are absent.
[0025] More specifically the aldehyde according to the invention is o-phthalaldehyde (OPA). The aldehyde content of
the final disinfectant solution will be between 0.2% w/v and 5% w/v.
[0026] The polyol may be selected from the non limiting list containing ethylene glycol, 1,2-propylene glycol, 1,3-
propylene glycol, 1,2-butyl glycol, 1,3-butyl glycol, 1,4-butyl glycol, 1,2-cycloprapanediol, 1,2-cyclohexanediol. In a pre-
ferred embodiment, the polyol should be a 1,2-diol or a 1,3-diol, and in a highly preferred embodiment, the polyol should
be a 1,2-diol. Most preferred is 1,2-propanediol (hereafter referred to as propylene glycol, or PG) The molar ratio of
polyol to aldehyde within the final disinfectant solution is preferably between 2 and 20, and more preferably between 10
and 20.
[0027] Preferably the disinfectant solution will also contain surfactants. These may be non-ionic, anionic, cationic or
zwitterionic. Preferably, the surfactants will be non-ionic, as disclosed in the applicants co-pending application WO
2008116271.
[0028] In a preferred embodiment, the aldehyde is dissolved into an excess of the polyol, along with a trace amount
of acid, and the mixture warmed gently to allow the formation of a mixture comprising the aldehyde, the polyol, and
acetals derived from the aldehyde and polyol. The mixture is then added to an aqueous solution containing buffer salts,
surfactants and optionally other ingredients such as corrosion inhibitors, antifoaming agents, colourants etc.
[0029] The pH of the disinfectant solution will preferably be held to between 7.00 and 10.00, or more preferably between
7.00 and 8.00. The pH is controlled by one or more buffering agents selected from, but not limited to: phosphoric acid,
monosodium phosphate, disodium phosphate, trisodium phosphate, boric acid, sodium tetraborate, citric acid, mono-
sodium citrate, disodium citrate, trisodium citrate. A person skilled in the art will also recognise that other salts will be
equally suited.
[0030] In a more preferred embodiment, the aldehyde is dissolved into the polyol, and the solution treated with an acid
such as phosphoric acid, and then heated to between 30 and 50°C. The resultant solution, containing a mixture of acetal
derivatives, along with a small quantity of free aldehyde is then added to a solution comprising water, free aldehyde,
buffer salts and surfactants.
[0031] The solution may also contain other optional ingredients such as colourants, antifoaming agents, corrosion
inhibitors and chelating agents. A secondary biocide may also be incorporated into the formulation. Non-limiting examples
of secondary biocides includes phenol derivatives such as triclosan, o-phenyl phenol, etc, quaternary ammonium biocides
such as benzalkonium chloride, polyhexamethylene biguanide and the like.

Example 1

[0032] Propylene glycol (46.0) was placed in a beaker and warmed to between 30°C and 40°C, and OPA (5.75g)
added with stirring. The mixture was stirred at this temperature until all of the OPA dissolved. The solution was then
allowed to cool to room temperature, and then stood overnight. Acid catalysis was provided by the trace levels of acetic
acid present in the propylene glycol.
[0033] Meanwhile, a solution of disodium phosphate (11.34g) and monosodium phosphate (0.96g) in deionised water
(918.77g) was prepared. To this solution was added Neodol 91-6 (21.56g) and Pluronic PE 6200 (7.19g), and the mixture
stirred until homogenous. The solution of OPA in propylene glycol was then added. Analysis of the resultant solution
showed an OPA concentration of 0.307% w/v. An additional 3.35g of OPA was then added, and the mixture stirred until
dissolved. Analysis by titration showed an OPA concentration of 0.575% w/v. The pH of the final product was 7.80.

Reference Example 2

[0034] To a mixture of Neodol 91-6 (21.56g) and Pluronic PE 6200 (7.19g) was added OPA (5.75g). The mixture was
stirred at room temperature until the OPA had fully dissolved (3 hours).
[0035] Meanwhile, a solution of disodium phosphate (11.34g), monosodium phosphate (0.96g) and propylene glycol
(46.0g) in deionised water (918.77g) was prepared. To this solution was added the surfactant-OPA solution. The mixture
was stirred until homogenous. Analysis of the resultant solution showed an OPA concentration of 0.575% w/v. The pH
of the solution was 7.82.
[0036] Both samples of disinfectant were found to have the same concentration of OPA, when assayed by titration.
However when assayed by GLC, a marked difference in OPA concentration was observed (see Table 1).

Table 1 - Comparison of batch analyses

% OPA added (gravimetric) Analysis by Titration Analysis by GLC

Example 1 0.91 0.575 0.48
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[0037] Since the titration is performed under acidic conditions (pH 3: see below for detailed description of method),
whereas the GLC analysis is performed under essentially neutral conditions (the pH of the analytical samples was 7.8),
it is likely therefore that Sample 1 contains an acid labile material.
[0038] When subjected to qualitative analysis by HPLC, additional peaks were observed in example 1 which were
absent in example 2 (see figures 3 and 4).
[0039] LC-MS analysis indicated that the peak at retention time 4 minutes had a molecular weight of 192, and the
peak at 5 minutes had a molecular weight of 250. These molecular weights are consistent with OPA monoacetal and
OPA diacetal respectively (see figure 2).
[0040] The difference observed between the titration analysis and the GLC analysis in Sample 1 is likely therefore to
be due to the presence of OPA monoacetal within the sample. Given that additional OPA is released when the sample
is acidified, it is clear that the OPA and acetals exist in a non-equilibrium solution, by virtue of the solution pH being above 7.
[0041] On acidification (and therefore addition of acid catalysis), the concentrations of OPA and acetals shifts to the
equilibrium position, which, in the presence of a large excess of water, lies to the side of free OPA and propylene glycol.
[0042] It is therefore likely that the difference between the expected gravimetric concentration and the titrated con-
centration is due to the diacetal. Without wishing to be bound by theory, it is most likely that the diacetal derivative is
very insoluble in water, and therefore is likely to reside exclusively within the micelles formed by the surfactants within
the disinfectant. The micelles would isolate the diacetal and prevent hydrolysis by aqueous acid.

Comparative biocidal performance

[0043] Both sample 1 and sample 2 were assessed for their biocidal performance against a panel of 4 micro-organisms,
using the Option B tests described in the Australian Therapeutic Goods Agency’s Therapeutic Goods Order No. 54 (TGO
54) performance standards for disinfectants. In the case of the Option B testing, two concentrations were assessed: a
1:1 dilution with water and a 1:3 dilution in water.
[0044] The samples were also tested against Mycobacterium Terrae, using the AOAC testing methodology. In the
testing against M. Terrae, the samples were diluted to give an OPA concentration of 0.3%.

TGO 54 Option B testing (50% dilution)

[0045]

(continued)

% OPA added (gravimetric) Analysis by Titration Analysis by GLC

Example 2 0.575 0.575 0.575

Table 2 - Example 1: 50% dilution (nominal OPA concentration 0.29%)

Organism Growth in recovery broths Result

Challenge 1 Challenge 2

Pseudomonas Aeruginosa NCTC 6749 - - - - - - - - - - Pass

Escherichia Coli NCTC 8186 - - - - - - - - - - Pass

Proteus Vulgarius NCTC 4635 - - - - - - - - - - Pass

Staphylococcus Aureus NCTC 4163 - - - - - - - - - - Pass

Table 3 - Example 2 (nominal OPA concentration 0.29%)

Organism Growth in recovery broths Result

Challenge 1 Challenge 2

Pseudomonas Aeruginosa NCTC 6749 - - - - - - - - - - Pass

Escherichia Coli NCTC 8186 - - - - - - - - - - Pass

Proteus Vulgarius NCTC 4635 - - - - - - - - - - Pass
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[0046] As may be seen in the above biocidal efficacy results, whilst disinfectant example 1 shows comparable per-
formance with of example 2 in the Option B testing against a panel of 4 organisms (tables 2-5), there is a clear and
distinct improvement in the biocidal activity of example 1 as compared to example 2 when tested against M. Terrae
(table 6).
[0047] It is clear therefore that the presence of acetal derivatives in example 1 acts synergistically with free OPA
against mycobacteria.
[0048] The quantity of acetal derivatives present in the OPA-propylene glycol premix of example 1 may be controlled
in several ways.
[0049] Firstly, an increase in the temperature at which the premix is dissolved will increase the relative quantities of
acetal derivatives within the final product.
[0050] Secondly, if the time between generating the OPA-propylene glycol premix, and its addition to the remaining
ingredients is increased, then so will the quantity of acetal derivatives formed.
[0051] Finally, an increase in the acidity will favour formation of the acetal derivatives, and this is illustrated in example 3,

(continued)

Organism Growth in recovery broths Result

Challenge 1 Challenge 2

Staphylococcus Aureus NCTC 4163 - - - - - - - - - - Pass

Table 4 - Example 1 (nominal OPA concentration 0.15%)

Organism Growth in recovery broths Result

Challenge 1 Challenge 2

Pseudomonas Aeruginosa NCTC 6749 - - - - - +++++ FAIL

Escherichia Coli NCTC 8186 - - - - - - - - - - Pass

Proteus Vulgarius NCTC 4635 - - - - - - - - - - Pass

Staphylococcus Aureus NCTC 4163 - - - - - - - - - - Pass

Table 5 - Example 2 (nominal OPA concentration 0.15%)

Organism Growth in recovery broths Result

Challenge 1 Challenge 2

Pseudomonas Aeruginosa NCTC 6749 - - - - - - ++++ FAIL

Escherichia Coli NCTC 8186 - - - - - - - - - - Pass

Proteus Vulgarius NCTC 4635 - - - - - - - - - - Pass

Staphylococcus Aureus NCTC 4163 - - - - - - - - - - Pass

Table 6 - Test organism Mycobacterium terrae (20°C: nominal OPA concentration 0.3%)

Lot No. Manufacturing method 5 minute log reduction

Example 1 Method 1 >7 log

Example 1 Method 1 >7 log

Example 2 Method 2 <6 log

Example 2 Method 2 <6 log
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Example 3

[0052] Propylene glycol (46.0) was placed in a beaker and warmed to between 30°C and 40°C, and 85% phosphoric
acid (0.40g) added. OPA (5.75g) was then added with stirring. The mixture was stirred at this temperature until all of the
OPA dissolved. The solution was then allowed to cool to room temperature, and then stood overnight.
[0053] Meanwhile, a solution of disodium phosphate (11.92g) in deionised water (918.77g) was prepared. To this
solution was added Neodol 91-6 (21.56g) and Pluronic PE 6200 (7.19g), and the mixture stirred until homogenous. The
solution of OPA in propylene glycol was then added Analysis of the resultant solution showed an OPA concentration of
0.146% w/v. The pH of the final product was 7.80.
[0054] As may be seen in table 7, reference example 2 contained no detectable acetal derivatives. Deliberate acidi-
fication of the propylene glycol prior to addition of the OPA (example 3) led to an increase in the levels of both the mono
and diacetal derivatives, along with a relative increase in the level of diacetal as compared to the monoacetal.

[0055] The ratio of monoacetal to diacetal may be controlled by the initial ratio of OPA to propylene glycol. In Examples
1 and 3, the molar ratio of propylene glycol to OPA was 14.7. A reduction of the molar ratio will tend to favour the
production of monoacetal over diacetal, and thus allow a degree of control over the final product composition.
[0056] The level of free OPA, OPA monoacetal and OPA diacetal in the final disinfectant solution may therefore be
controlled, and the process flow is illustrated schematically in figure 6.

Step 1

[0057] Propylene glycol is initially acidified with 85% phosphoric acid, and OPA is added. The mixture is warmed gently
and stirred until all of the OPA has dissolved. The molar ratio of propylene glycol: OPA may be selected to produce the
desired ratio of mono and diacetal in the final product. The resultant solution may be assayed by GLC to assess the
quantity of OPA remaining unreacted in the solution.

Step 2

[0058] In a second mixing vessel, the surfactants are combined, and OPA added. The quantity of OPA to be added
will be equal to the desired final OPA content minus the quantity of free OPA remaining in the propylene glycol-OPA
solution. The surfactant/OPA mixture is stirred until all of the OPA has dissolved.

Step 3

[0059] The OPA-surfactant mixture from step 2 is added to a solution of disodium phosphate in water. The quantity
of disodium phosphate is calculated so as to produce a pH of between 7.5 and 8.0 in the final disinfectant solution,
allowing for the phosphoric acid added to the propylene glycol in step 1.

Step 4

[0060] The solution of OPA in propylene glycol from step 1 is added to the solution produced in step 3, and stirred
until homogenous.

Step 5

[0061] Any other ingredients, such as colourants, antifoaming agents, corrosion inhibitors and chelating agents, along
with any additional propylene glycol are added to the solution in step 4.
[0062] The final disinfectant solution is now ready for packing into bottles.

Table 7

HPLC Peak Areas Peak area ratios

Sample OPA monoacetal Diacetal OPA/ monoacetal OPA: diacetal Monoacetal/ diacetal

Example 1 825270 308652 7536 2.7 109.5 41.0

Example 2 857955 Not detected Not detected - - -

Example 3 1588097 1781371 68755 0.9 23.1 25.9



EP 2 563 411 B9

8

5

10

15

20

25

30

35

40

45

50

55

[0063] The acetal derivatives may also be isolated by solvent extraction, optionally followed by column chromatography,
and added to a disinfectant solution containing no acetals (such as that described in example 2). The isolation procedure
is illustrated in example 4.

Example 4

[0064] Propylene glycol (46.0) was placed in a beaker and warmed to between 30°C and 40°C, and 85% phosphoric
acid (0.40g) added. OPA (5.75g) was then added with stirring. The mixture was stirred at this temperature until all of the
OPA dissolved. The solution was then allowed to cool to room temperature, and then stood overnight.
[0065] The resultant solution is then poured into a separating funnel, and a solution of sodium carbonate in water
added (100ml), along with 100ml of dichloromethane. The mixture is shaken, and then allowed to stand. The lower
organic layer is then removed, and the aqueous phase extracted a further 2 times with dichloromethane (50ml).
[0066] The organic extracts are combined, washed with water (2x100ml), followed by a brine wash. The organic phase
is then dried over magnesium sulphate, and the solvent removed to yield a straw coloured mobile liquid. HPLC of this
liquid shows it to contain predominantly the mono and diacetal derivatives of OPA, along with a small quantity of free OPA.
[0067] Chromatography on alumina, eluting with a mixture of hexane and ethyl acetate allows separation of the free
OPA, the monoacetal derivative and the diacetal derivative.

Test Methods

OPA ASSAY BY TITRATION

[0068] A solution of 10% hydroxylamine hydrochloride was taken, and its pH adjusted to 3.00 by the addition of 0.1M
sodium hydroxide solution.
[0069] 20g of the 0.55% OPA solution is accurately weighed into a 150ml beaker, and diluted to 100ml with deionised
water. The pH of the resultant solution is then adjusted to 3.00 by the addition of hydrochloric acid. To this solution is
added 20ml of a 10% hydroxylamine hydrochloride solution, whose pH has been adjusted to 3.00 with sodium hydroxide
solution.
[0070] The mixture is stirred for at least 5 minutes, and then titrated with 0.1M sodium hydroxide solution to a pH of 3.00.
[0071] The concentration of OPA is then given by 

Where:

v = ml of NaOH titrate
N = molarity of NaOH
W = weight of sample in grams.
67.05 = equivalent weight of OPA

OPA BY GLC

[0072] 5ml of a standard OPA solution with a concentration of 0,5% w/v is pipette into a vial, along with 5ml of a 1%
solution of benzyl alcohol in water. Benzyl alcohol is added as an internal standard). An aliquot of the resultant solution
is taken and placed in a 12 x 32mm auto sampler vial, and analysed by GLC using the following conditions:

Column: Restek Stabilwax 30m x 0.32

Carrier gas Helium
Column flow rate 2.17ml/min
Injection port temperature 200°C
Split ratio 46
FID temperature 250°C
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[0073] The above is repeated using 5ml of the OPA solution to be assayed. The concentration of the unknown sample
is given by 

Where,

ARst = Peak Area ratio of OPA to Internal Standard in working standard
ARunk = Peak Area ratio of OPA to Internal Standard in test sample
WRst = ratio of concentrations of OPA and internal standard in working standard
Cst = concentration of internal standard solution

HPLC

[0074] HPLC analysis was performed using a 150x2mm C18 reverse phase column, eluting at 0.2ml/min with a mixture
of 60% Acetonitrile and 40% aqueous solution of 10mMol phosphate buffer (pH6.0). Detection was performed using a
UV-visible detector tuned to 254nm.
[0075] LC-MS was performed using the same chromatographic conditions, with the exception being the buffer was
changed to ammonium acetate. Ionisation was performed using an ESI probe.

Qualitative GLC

[0076] Qualitative GLC analysis was performed as described for the OPA analysis, with the exception being an addi-
tional heating phase was added to the oven program.

Claims

1. A disinfectant solution comprising:

a. orthophthalaldehyde;
b. a polyol;
c. one or more acetal derivatives formed by reaction of said orthophthalaldehyde with said polyol;
d. one or more surfactants selected from the general classes anionic, cationic, or non-ionic;
e. one or more pH buffering agents selected from the group consisting of monosodium phosphate, disodium
phosphate, trisodium phosphate, sodium tetraborate, sodium bicarbonate, sodium citrate, phosphoric acid, boric
acid and citric acid

wherein the disinfectant solution is made from a process comprising an acid catalysed reaction between the or-
thophthaladehyde and said polyol prior to adding the remaining ingredients, and the extent of reaction between said
orthophthalaldehyde and said polyol is controlled by adjusting the molar ratio of polyol to aldehyde to between 2
and 20, and wherein the pH of the disinfectant solution is held between pH 7.0 and pH 10.0.

2. The disinfectant solution of claim 1 in which the polyol is a 1,2-diol or 1,3 diol.

3. The disinfectant solution of claim 1 or claim 2 in which the polyol is selected from the group consisting of ethylene
glycol, propylene glycol, butyl glycol and 1,2-cyclohexanediol.

Oven temperatures
Initial temperature 120°C
Initial hold time 0 min
Temperature ramp 5°C/minute
Final temperature 220°C

Final hold time 8 minutes
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4. A disinfectant solution according to any one of claims 1 to 3 in which the acetal derivatives comprise preferably both
a monoacetal and a diacetal, produced by said acid catalysed reaction between said orthophthalaldehyde and said
diol.

5. A disinfectant solution according to any one of the preceding claims comprising one or more optional ingredients
selected from the group consisting of colouring agents, antifoaming agents, corrosion inhibiting agents, secondary
biocidal agents and chelating agents.

6. A process of producing a disinfectant solution, said disinfectant solution comprising:

a. orthophthalaldehyde;
b. a polyol;
c. one or more acetal derivatives formed by reaction of said orthophthalaldehyde with said polyol;
d. one or more surfactants selected from the general classes anionic, cationic, or non-ionic; and
e. one or more pH buffering agents selected from the group consisting of monosodium phosphate, disodium
phosphate, trisodium phosphate, sodium tetraborate, sodium bicarbonate, sodium citrate, phosphoric acid, boric
acid and citric acid;

said process comprising an acid catalysed reaction between the orthophthaladehyde and said polyol prior to adding
the remaining ingredients.

7. A process according to claim 6 wherein the extent of reaction between said orthophthalaldehyde and said polyol is
controlled by adjusting the molar ratio of polyol to aldehyde to between 2 and 20, preferably between 2 and 5.

8. A process of producing a disinfectant solution, according to claim 6 and claim 7, in which an acidic solution of said
polyol and said orthophthalaldehyde is added to an aqueous solution of said remaining ingredients.

9. A method of disinfecting and/or sterilising a heat sensitive medical device, which method comprises treating said
medical device with a disinfectant solution according to any one of claims 1 to 5.

Patentansprüche

1. Eine desinfizierende Lösung, die Folgendes umfasst:

a. Orthophthalaldehyd,
b. ein Polyol,
c. ein oder mehrere Acetalderivate, gebildet durch Reaktion des Orthophthalaldehyds mit dem Polyol,
d. einen oder mehrere grenzflächenaktive Stoffe, gewählt aus den allgemeinen Klassen "anionisch", "kationisch"
oder "nicht ionisch",
e. eine oder mehrere pH-Puffersubstanzen, gewählt aus der Gruppe bestehend aus Mononatriumphosphat,
Dinatriumphosphat, Trinatriumphosphat, Natriumtetraborat, Natriumbicarbonat, Natriumcitrat, Phosphorsäure,
Borsäure und Zitronensäure,

worin die desinfizierende Lösung durch ein Verfahren hergestellt wird, das eine säurekatalysierte Reaktion zwischen
dem Orthophthalaldehyd und dem Polyol vor dem Hinzufügen der restlichen Bestandteile umfasst, und das Ausmaß
der Reaktion zwischen dem Orthophthalaldehyd und dem Polyol gesteuert wird durch Einstellung des Molverhält-
nisses von Polyol zu Aldehyd auf zwischen 2 und 20, und worin der pH-Wert der desinfizierenden Lösung zwischen
pH 7,0 und pH 10,0 gehalten wird.

2. Die desinfizierende Lösung gemäß Anspruch 1, worin das Polyol ein 1,2-Diol oder 1,3-Diol ist.

3. Die desinfizierende Lösung gemäß Anspruch 1 oder Anspruch 2, worin das Polyol gewählt ist aus der Gruppe
bestehend aus Ethylenglykol, Pröpylenglykol, Butylglykol und 1,2-Cyclohexandiol.

4. Eine desinfizierende Lösung gemäß einem beliebigen der Ansprüche 1 bis 3, worin die Acetalderivate vorzugsweise
sowohl ein Monoacetal als auch ein Diacetal umfassen, hergestellt durch die säurekatalysierte Reaktion zwischen
dem Orthophthalaldehyd und dem Diol.
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5. Eine desinfizierende Lösung gemäß einem beliebigen der vorhergehenden Ansprüche, die einen oder mehrere
optionale Inhaltsstoffe umfasst, gewählt aus der Gruppe bestehend aus Farbstoffen, Antischaummitteln, korrosi-
onshemmenden Mitteln, sekundären Bioziden und Chelatbildnern.

6. Ein Verfahren zur Herstellung einer desinfizierenden Lösung, wobei die desinfizierende Lösung Folgendes umfasst:

a. Orthophthalaldehyd,
b. ein Polyol,
c. ein oder mehrere Acetalderivate, gebildet durch Reaktion des Orthophthalaldehyds mit dem Polyol,
d. einen oder mehrere grenzflächenaktive Stoffe, gewählt aus den allgemeinen Klassen "anionisch", "kationisch"
oder "nicht ionisch",
e. eine oder mehrere pH-Puffersubstanzen, gewählt aus der Gruppe bestehend aus Mononatriumphosphat,
Dinatriumphosphat, Trinatriumphosphat, Natriumtetraborat, Natriumbicarbonat, Natriumcitrat, Phosphorsäure,
Borsäure und Zitronensäure,

wobei das Verfahren eine säurekatalysierte Reaktion zwischen dem Orthophthalaldehyd und dem Polyol vor dem
Hinzufügen der restlichen Bestandteile umfasst.

7. Ein Verfahren gemäß Anspruch 6, worin das Ausmaß der Reaktion zwischen dem Orthophthalaldehyd und dem
Polyol gesteuert wird durch Einstellung des Molverhältnisses von Polyol zu Aldehyd auf zwischen 2 und 20, vor-
zugsweise zwischen 2 und 5.

8. Ein Verfahren zur Herstellung einer desinfizierenden Lösung gemäß Anspruch 6 und Anspruch 7, worin eine saure
Lösung des Polyols und des Orthophthalaldehyds zu einer wässerigen Lösung der restlichen Bestandteile hinzu-
gefügt wird.

9. Ein Verfahren zum Desinfizieren und/oder Sterilisieren einer wärmeempfindlichen medizinischen Vorrichtung, wobei
das Verfahren das Behandeln der medizinischen Vorrichtung mit einer desinfizierenden Lösung gemäß einem
beliebigen der Ansprüche 1 bis 5 umfasst.

Revendications

1. Solution désinfectante comprenant :

a) de l’ortho-phtalaldéhyde,
b) un polyol,
c) un ou plusieurs dérivé(s) de type acétal, formé(s) par réaction dudit ortho-phtalaldéhyde avec ledit polyol,
d) un ou plusieurs tensioactif(s) choisi(s) dans les classes générales de tensioactifs anioniques, cationiques
ou non-ioniques,
e) et un ou plusieurs agent(s) tampon(s) de pH, choisi(s) dans l’ensemble formé par les suivants : phosphate
monosodique, phosphate disodique, phosphate trisodique, tétraborate de sodium, bicarbonate de sodium, ci-
trate de sodium, acide phosphorique, acide borique et acide citrique ;

laquelle solution désinfectante est préparée selon un procédé comportant le fait de faire réagir, avec catalyse acide,
l’ortho-phtalaldéhyde et ledit polyol avant d’ajouter les ingrédients restants, étant entendu que l’on règle le degré
de réaction entre ledit ortho-phtalaldéhyde et ledit polyol en ajustant le rapport molaire du polyol à l’aldéhyde à une
valeur située entre 2 et 20, et que la valeur du pH de la solution désinfectante est maintenue entre 7,0 et 10,0.

2. Solution désinfectante conforme à la revendication 1, dans laquelle le polyol est un 1,2-diol ou un 1,3-diol.

3. Solution désinfectante conforme à la revendication 1 ou 2, dans laquelle le polyol est choisi dans l’ensemble formé
par l’éthylène-glycol, le propylène-glycol, le butyl-glycol et le cyclohexane-1,2-diol.

4. Solution désinfectante conforme à l’une des revendications 1 à 3, dans laquelle les dérivés de type acétal compren-
nent de préférence à la fois un monoacétal et un diacétal produits par ladite réaction avec catalyse acide entre ledit
ortho-phtalaldéhyde et ledit diol.
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5. Solution désinfectante conforme à l’une des revendications précédentes, comprenant un ou plusieurs ingrédient(s)
optionnel(s) choisi(s) dans l’ensemble formé par les suivants : agents colorants, agents anti-moussage, agents
inhibiteurs de corrosion, agents biocides secondaires, et agents chélatants.

6. Procédé de préparation d’une solution désinfectante, laquelle solution désinfectante comprend :

a) de l’ortho-phtalaldéhyde,
b) un polyol,
c) un ou plusieurs dérivé(s) de type acétal, formé(s) par réaction dudit ortho-phtalaldéhyde avec ledit polyol,
d) un ou plusieurs tensioactif(s) choisi(s) dans les classes générales de tensioactifs anioniques, cationiques
ou non-ioniques,
e) et un ou plusieurs agent(s) tampon(s) de pH, choisi(s) dans l’ensemble formé par les suivants : phosphate
monosodique, phosphate disodique, phosphate trisodique, tétraborate de sodium, bicarbonate de sodium, ci-
trate de sodium, acide phosphorique, acide borique et acide citrique ;

lequel procédé comporte le fait de faire réagir, avec catalyse acide, l’ortho-phtalaldéhyde et ledit polyol avant d’ajouter
les ingrédients restants.

7. Procédé conforme à la revendication 6, dans lequel on règle le degré de réaction entre ledit ortho-phtalaldéhyde et
ledit polyol en ajustant le rapport molaire du polyol à l’aldéhyde à une valeur située entre 2 et 20, et de préférence
entre 2 et 5.

8. Procédé de préparation d’une solution désinfectante, conforme à la revendication 6 ou 7, dans lequel on ajoute une
solution acide dudit ortho-phtalaldéhyde et dudit polyol à une solution aqueuse desdits ingrédients restants.

9. Procédé de désinfection et/ou stérilisation d’un dispositif médical thermosensible, lequel procédé comporte le fait
de traiter ledit dispositif médical avec une solution désinfectante conforme à l’une des revendications 1 à 5.
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