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FIELD 

USE OF SURFACTANTS IN EXTRACTION PROCEDURES 

FOR SILICONE HYDROGEL OPHTHALMIC LENSES 

(0001] The ·embodiments described herein relate to methods of producing silicone 

hydro gel ophthalmic lenses, and in particular, methods that include extracting extractable 

material from polymerized silicone hydrogel ophthalmic lens products. 

BACKGROUND 

[0002) Cast molded silicone hydrogel contact lenses are produced by polymerizing a 

polymerizable silicone hydrogel lens forming composition in a contact lens mold assembly. 

The polymerized silicone hydrogel contact lens product is subsequently removed from the 

mold assembly and undergoes an extraction procedure to form an extracted polymerized 

silicone hydro gel lens product that is substantially free of extractable components. The 

extracted polymerized silicone hydrogel lens product is then hydrated in an aqueous liquid, 

inspected, packaged, sterilized, and distributed. 

[0003) During the extraction process, each silicone hydrogel contact lens product is 

typically individually loaded in a pocket or recess of a tray or lens carrier. The tray may 

include a plurality of pockets or recesses for holding a plurality of silicone hydro gel contact 

lens products. While in the tray, the silicone hydrogel lens products are exposed to one or 

more solutions or compositions that may include any one or a combination of organic 

solvents and water in order to extract the extractable components from the silicone hydrogel 

lens products. Concurrently therewith or as a separate step at a different station, the silicone 

hydrogel lens products are hydrated with water, such as deionized water or an aqueous 

solution. 

(0004) The silicone hydrogel lens products undergo swelling and shrinking as a result of 

exposure to solutions used in the extraction and hydration steps. When placed in contact with 

an alcohol, a pre-extracted silicone hydrogel lens product will expand to a greater degree 

compared to when soaking in a solution containing only part alcohol, which expands more 

than when placed in a solution with only water. During these swelling and shrinking 

episodes, the silicone hydrogel contact lens products are susceptible to surface distortion that 

may be caused by, for example, the surface of the silicone hydrogel contact lens products 

being temporarily pressed against or adhering to a carrier pocket surface or recess surface 

while undergoing swelling and shrinking. 

[0005] Based on the above, there is a need for a method that substantially reduces surface 

distortion of silicone hydro gel contact lens products resulting from extraction procedures, as 

well as improvements in the manufacture of silicone hydrogel contact lenses, such as 

improvements in extraction procedures. 
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SUMMARY 

[0006) In accordance with one aspect of the invention, a method of producing a silicone 

hydrogel ophthalmic lens includes polymerizing a polymerizable silicone hydrogel lens 

forming composition in an ophthalmic lens mold assembly to produce a polymerized silicone 

hydrogel lens product, removing the polymerized silicone hydrogel lens product from the 

mold assembly to produce a delensed ophthalmic lens product, contacting the delensed 

ophthalmic lens product with a liquid composition that comprises alcohol, water, and a 

surfactant, and subsequently contacting the delensed ophthalmic lens product with water to 

produce a hydrated silicone hydrogel ophthalmic lens. 

[0007) In accordance with another aspect of the invention, a method of preventing 

surface distortion in a silicone hydrogel ophthalmic lens resulting from extraction and 

hydration procedures during the manufacture of the silicone hydro gel ophthalmic lens 

includes contacting a delensed polymerized silicone hydrogel ophthalmic lens product with a 

liquid composition including alcohol, water, and a surface distortion preventing amount of a 

surfactant. 

(0008) In accordance with another aspect of the invention, a method of reducing surface 

distortion in a batch of silicone hydro gel ophthalmic lenses resulting from extraction and 

hydration procedures during the manufacture of the batch of silicone hydrogel ophthalmic 

lenses includes contacting a batch of delensed polymerized silicone hydrogel ophthalmic lens 

products with a liquid composition including alcohol, water, and a surface distortion reducing 

amount of a surfactant. The amount of surface distortion present in the batch of lens products 

is less than the amount of surface distortion present in a batch of substantially identical 

delensed polymerized silicone hydrogel ophthalmic lens products contacted with a liquid 

composition comprising alcohol, water, and no surfactant. 

[0009) In accordance with another aspect of the invention, an extraction and hydration 

method for a silicone hydrogel lens product includes contacting the silicone hydrogel lens 

product with at least a first liquid composition comprising alcohol, water, and a surfactant, 

and contacting the silicone hydrogel lens product with at least a second liquid composition 

comprising water. 

[0010] In accordance with another aspect of the invention, an extraction and hydration 

method for a silicone hydrogel lens product includes contacting the silicone hydrogel lens 

product with a first liquid composition comprising an organic solvent, contacting the silicone 

hydrogel lens product with a second liquid composition comprising an organic solvent, water 

and a surfactant, and contacting the silicone hydrogel lens product with a third liquid 

composition comprising water. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] FIG. 1 is a flow chart showing a method of manufacturing silicone hydrogel 

ophthalmic lenses. 

[0012] FIG. 2 is a flow chart showing a method of extracting and hydrating silicone 
hydrogel ophthalmic lens products. 

[0013] FIG. 3 is a flow chart showing another method of extracting and hydrating 
silicone hydrogel ophthalmic lens products. 

[0014] FIG. 4 is a perspective view of a carrier that holds silicone hydro gel ophthalmic 

lens products during extraction and hydration procedures. 

DETAILED DESCRIPTION 

[0015] FIG. 1 is a schematic flow chart depicting a method of manufacturing a silicone 
hydrogel ophthalmic lens. The method includes forming a polymerized silicone hydrogel 

ophthalmic lens product at step 100. The method further includes demolding and delensing 

the polymerized silicone hydrogel ophthalmic lens product at step 102. The polymerized 
silicone hydro gel ophthalmic lens product is then extracted and hydrated at step 104 by 
contacting the hydrogel ophthalmic lens product with one or more liquids or liquid 

compositions, such as organic solvents, aqueous compositions, and combinations thereof. In 
accordance with the present disclosure, at least one of the baths containing liquid or liquid 
compositions used in the extraction and hydration process incorporates an activator for 
reducing the surface tension of the bath. As further discussed below, preferably the activator 
is a surfactant. When the extraction of the ophthalmic lens is performed with a lens holder 

that may cause surface distortion to the extracted/hydrated ophthalmic lens, the presence of 
the activator can prevent surface distortion in a single lens or reduce surface distortion 
present in a batch of ophthalmic lenses. Following the extraction and hydration steps, the 

hydrated silicone hydrogel ophthalmic lens is packaged and sterilized in step 106. 

Optionally, the lens may be subject to surface treating, buffing, and polishing prior to 

packaging and sterilizing. Silicone hydrogel lens forming materials are well known in the art. 
Examples of silicone hydrogel contact lens materials include materials having the following 

United States Adopted Names (USANs): balafilcon A (PUREVISION, Bausch & Lomb), 
lotrafilcon A (NIGHT & DAY, CIBA Vision), lotrafilcon B (020PTIX, CIBA Vision), 

galyfilcon A (ACUVUE ADVANCE, Vistakon), senofilcon A (ACUVUE OASYS, 

Vistakon}, comfilcon A (BIOFINITY, CooperVision), and enfilcon A (CooperVision). 
[0016] The method of forming the silicone hydrogel lens product at step 100 includes 

adding a polymerizable silicone hydro gel lens forming composition to a mold section of an 
ophthalmic lens mold assembly. The mold assembly (not shown) may include a concave 

lens-defining surface and a complementary convex lens-defining surface that when mated 
together define a space corresponding to the shape of the resulting hydro gel ophthalmic lens 
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product. The silicone hydrogel lens forming material can be added to the concave lens­

defining surface. The lens forming material is allowed to cure or polymerize by methods that 

are known to those of ordinary skill in the art, such as irradiation with UV light, heat 

exposure and other non-thermal method. After forming the silicone hydrogel lens product, 

the mold sections are demolded and the lens product is delensed at step 102, as described 

above. 

[0017] FIG. 2 is a schematic flow chart depicting details of the extraction and hydration 

step 104 ofFIG. 1. The embodiment shown in FIG. 2 depicts an extraction and hydration 

process 104 as having three distinct steps. However, as is readily apparent to those of 

ordinary skill in the art, extraction and hydration can include any number of steps, such as a 

single step or greater than three steps, some of which may be repetitive of earlier step(s). 

Accordingly, in an alternative embodiment, the process of extracting and hydrating a silicone 

hydrogel ophthalmic lens product includes five distinct steps, as shown in FIG. 3, and as 

further discussed below. Moreover, the solution or bath used in the last step of the different 

methods described herein may be used as the same solution for packaging the contact lens 

products. However, in a preferred method, the steps described herein are in addition to a 

packaging step in which a different buffer solution is used to package the contact lenses. 

[0018] Referring again to FIG. 2, during an extraction step 110, the silicone hydrogel 

ophthalmic lens product is placed in contact with one or more extraction compositions to 

extract extractable materials from the silicone hydrogel lens product. In one exemplary 

process, a plurality of silicone hydro gel ophthalmic lens products are placed in a plurality of 

pockets or recesses of a lens carrier, which can then be immersed in the extraction 

compositions. An exemplary lens carrier is illustrated in FIG. 4. In this embodiment, a 

single silicone hydrogel contact lens product is placed in a single carrier pocket or recess. 

[0019] The extraction solutions used in the various steps can include organic solvents. 

For example, at least one of the extraction solutions can include 100% ethanol, methanol, 

propanol, or other alcohols, and combinations thereof. At least one of the extraction 

solutions can also be a composition having a mixture of alcohol or solvent, such as ethanol, 

water and a surfactant. The amount of ethanol and water in the mixture can be 50% ethanol 

and 50% deionized water, 70% ethanol and 30% deionized water, 90% ethanol and 10% 

deionized water, or any percent ratio by volume therebetween. 

[0020] Extraction can be practiced at different temperatures. For example, the extraction 

can occur at room temperature (e.g., about 20 °C), or at an elevated temperature (e.g., from 

about 25 °C to about 100 °C). The temperature at which the extraction is performed will at 

least in part be influenced by the amount and type of alcohol present in the extraction tank. 

For example, when an extraction composition is mostly water, it may be possible to extract 

the contact lens products at temperatures closer to 100° C than if the extraction composition 

is mostly alcohol. In addition, in certain embodiments, the extraction step 110 can include a 
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step of contacting, which includes washing, soaking, bathing, or rinsing, the silicone hydrogel 

lens products with a mixture of alcohol and water or with just water, preferably distilled or 

deionized water and more preferably deionized water. 

[0021] As shown in FIG. 2, the silicone hydrogel lens product can undergo three 

exemplary extraction and hydration steps. In the first extraction step 110, the plurality of 

silicone hydrogel lens products are placed in a tray or carrier, such as that shown in FIG. 4, 

and then in contact with a solvent, which may be ethanol. As a result, residual or extractable 

components that are soluble in ethanol are extracted from the silicone hydrogel lens products. 

Extractable components may include, for example, unpolymerized lens forming monomers 

and low molecular weight oligomers, diluents, and the like. In the second extraction step 

112, the silicone hydro gel lens products are placed in contact with a mixture of ethanol, 

deionized water and a surfactant. The ratio of ethanol to deionized water is preferably 1: 1 but 

may be any other ratio that can yield a desired result. The surfactant may be any type that is 

known to those of ordinary skill in the art. Exemplary surfactants include ionic surfactants, 

non-ionic surfactants, and combinations thereof. For example, the surfactant can be Tween® 

80 (also known as Polysorbate 80, or its chemical name polyoxyethylene sorbitan 

monooleate ). An effective surfactant amount may be used as an activator for lowering the 

surface tension of water. In a preferred embodiment, 20 ppm to 500 ppm, and more 

preferably 80 ppm to 150 ppm of Tween® 80 is added to the EtOH-DI water composition. 

Each step can be maintained from between 10 minutes to about 90 minutes depending on the 

lens material. Examples of ionic surfactants useful in the present methods include, without 

limitation, sodium dodecylsulfate, sodium stearate, ammonium lauryl sulfate, and the like, 

and combinations thereof. Examples of non-ionic surfactants include Tween 80, Triton AG 

98 (Rhone-Poulenc), poloxamer 407, and the like, and combinations thereof. These ionic and 

non-ionic surfactants may also be provided in an amount from 20 ppm to about 500 ppm, and 

any value therebetween. 

[0022] In the third step 114, the silicone hydrogel lens products are placed in contact with 

a volume of deionized water to hydrate the lenses. The volume of deionized water preferably 

includes an effective amount of surfactant, such as 100 ppm of Tween® 80. The use of an 

effective amount of surfactant in the ethanol/water liquid composition and/or the deionized 

water bath has been found to substantially prevent or eliminate lens distortion that may occur 

during the extraction process. This is especially apparent in lens carriers that have physical 

features on the surfaces in which the lens may contact, such as the holes or openings present 

in the carrier of FIG. 4. While not wishing to be bound by any particular theory or 

mechanism of action, factors that can contribute to such possible distortion is the silicone 

hydro gel lens product either temporarily adhering to or pressing against the bottom of an 

upper tray during the extraction process. Then as the trays are placed in contact with 

subsequent baths, the lens products decrease in diameter while concurrently being 
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constrained by the adhesion, which causes the lens products to distort. As a result of using an 

effective amount of surfactant in the ethanol/water liquid composition in step 112 and/or the 

subsequent deionized water bath in step 114, the surface tension of the baths is reduced and 

the lenses exhibit reduced adherence to the carrier. Consequently, this allows the ophthalmic 

lenses to freely swell and contract without being constrained and therefore less prone to 

distortion. 

[0023] Thus, in accordance with the methods provided herein, a finished silicone 

hydrogel ophthalmic lens can maintain its designed shape with no distortion or noticeably 

less distortion as compared to a similar process without the ethanol/water/surfactant liquid 

composition and/or the water bath having a reduced surface tension as provided in 

accordance with aspects of the present invention. After the extraction and hydration process 

114, the hydrated silicone hydro gel ophthalmic lens may be sterilized and packaged in a 

buffered saline solution, as is well known in the art. 

[0024] As described in the foregoing, the extraction and hydration process may include 

any number of steps, ranging from one or two and more than two. A surfactant may be added 

to any water-containing compositions or water baths used in the various extraction and 

hydration steps to prevent or substantially prevent distortion of the silicone hydrogel 

ophthalmic lens products. For example, as described above, a surfactant can be added to a 

liquid composition that includes alcohol, such as ethanol, and deionized water. Additionally, 

the surfactant can be added to any other liquid compositions or liquid that may be used prior 

to or after the solvent/water or alcohol/water composition. For example, the surfactant is 

present in the solvent/water composition, and can be present in one or more water baths in 

which the lenses are placed after contacting the solvent/water/surfactant bath. In addition, 

some embodiments may include contacting the silicone hydrogel ophthalmic lens products 

with a non-aqueous or water-free, solvent-containing composition containing a surfactant. 

[0025] The use of an effective amount of surfactant in a liquid composition during the 

extraction and hydration steps has been shown in experiments to substantially reduce surface 

distortion in silicone hydrogel contact lens products extracted using carriers as shown in FIG. 

4. In one particular experiment, five extraction and hydration steps, with each step lasting 

about 30 minutes, as shown in FIG. 3 were performed. The five steps included contacting the 

hydrogel lens products with ethanol at step 120; contacting the contact lenses in ethanol again 

at step 122; contacting the lens products in a composition of ethanol, deionized water and 100 

ppm of Tween® 80 at step 124; contacting the lenses in deionized water and 100 ppm of 

Tween® 80 at step 126; and lastly contacting the lenses in deionized water and 100 ppm of 

Tween® 80 at step 128. After removing the lens products from the trays and inspecting 

them, a significant reduction in lens distortion was found in the silicone hydrogel contact lens 

products as compared to similar lens products that were subjected to the same five steps but 

without the use of a surfactant in any of the extraction and hydration compositions. 
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Evaluation of surface distortion of the lenses can be determined visually using a knife edge 

optical system. One example of a knife edge optical system useful to determine the presence 

or absence of surface distortion is disclosed in U.S. Patent No. 4,784,485. Surface distortion 

is evident when the surface of the hydrated silicone hydrogel lens includes one or more raised 

portions extending from a substantially smooth spherical or aspherical curved lens surface. 

[0026] Although the disclosure herein refers to certain specific embodiments, it is to be 

understood that these embodiments are presented by way of example and not by way of 

limitation. Any feature or combination of features described herein are included within the 

scope of the present invention provided that the features included in any such combination 

are not mutually inconsistent as will be apparent from the context, this specification, and the 

knowledge of one of ordinary skill in the art. In addition, any feature or combination of 

features may be specifically excluded from any embodiment disclosed herein. The intent of 

the foregoing detailed description, although discussing exemplary embodiments, is to be 

construed to cover all modifications, alternatives, and equivalents of the embodiments 

described in the present description and claims. 
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CLAIMS 

What is claimed is: 

1. A method of producing a silicone hydro gel ophthalmic lens, comprising: 

polymerizing a polymerizable silicone hydrogel lens forming composition 

in an ophthalmic lens mold assembly to produce a polymerized silicone hydrogel lens 

product; 

removing the polymerized silicone hydrogel lens product from a concave 

lens-defining surface and a convex lens-defining surface of the mold assembly to produce 

a demolded and delensed ophthalmic lens product; 

prior to contacting the demolded and delensed lens product with any liquid, 

placing the demolded and delensed ophthalmic lens product in a lens carrier that has 

physical features on its surface which the lens product can contact; 

extracting materials from the delensed ophthalmic lens product by 

contacting the demolded and delensed ophthalmic lens product with a liquid composition 

that comprises alcohol, water, and a surfactant; 

subsequently contacting the demolded and delensed ophthalmic lens 

product with water to produce a hydrated silicone hydrogel ophthalmic lens; 

wherein the physical features comprise openings or holes located within 

pockets or recesses; and 

wherein the resulting ophthalmic lens product has no surface distortion or 

has less surface distortion as compared to a substantially identical resulting ophthalmic 

lens product produced from a substantially identical demolded and delensed ophthalmic 

lens product by a substantially identical process but without the surfactant present in the 

liquid composition. 

2. The method of claim 1, wherein the hydrated silicone hydrogel ophthalmic 

lens is produced from contacting the demolded, delensed and extracted ophthalmic lens 

product with water that comprises a surfactant. 
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3. The method of claim 1, wherein the hydrated silicone hydrogel ophthalmic 

lens is produced from contacting the demolded and delensed ophthalmic lens product 

with a first volume of water that comprises a surfactant, and subsequently contacting the 

delensed ophthalmic lens product with a second volume of water. 

4. The method of claim 3, wherein the second volume of water comprises a 

surfactant. 

5. The method of claim 1, wherein the liquid composition comprises about 

100 ppm of polyoxyethylene sorbitan monooleate. 

6. A method of preventing surface distortion in a silicone hydro gel 

ophthalmic lens resulting from extraction and hydration procedures during the 

manufacture of the silicone hydro gel ophthalmic lens, comprising: 

prior to contacting a demolded and delensed polymerized silicone 

hydrogel ophthalmic lens product with any liquid, placing the demolded and delensed 

polymerized silicone hydrogel ophthalmic lens product in a lens carrier that has physical 

features on its surface which the lens product can contact; 

extracting materials from the demolded and delensed polymerized silicone 

hydrogel ophthalmic lens product by contacting the demolded and delensed polymerized 

silicone hydrogel ophthalmic lens product with a liquid composition comprising alcohol, 

water, and a surface distortion preventing amount of a surfactant; 

wherein the physical features comprise openings or holes located within 

recesses or pockets; and 

wherein the resulting polymerized silicone hydrogel ophthalmic lens 

product has no distortion or has less distortion as compared to a substantially identical 

resulting polymerized silicone hydrogel ophthalmic lens product produced from a 

substantially identical demolded and delensed polymerized silicone hydrogel ophthalmic 

lens product by a substantially identical process but without the surfactant present in the 

liquid composition. 
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7. The method of claim 6, further comprising contacting the demolded and 

delensed ophthalmic lens product with another liquid composition comprising water. 

8. The method of claim 6, wherein the another liquid composition further 

comprises a surfactant. 

9. The method of claim 6, wherein the liquid composition comprises about 

100 ppm of polyoxyethylene sorbitan monooleate. 

10. A method of reducing surface distortion in a batch of silicone hydro gel 

ophthalmic lenses resulting from extraction and hydration procedures during the 

manufacture of the batch of silicone hydro gel ophthalmic lenses, comprising: 

prior to contacting a batch of demolded and delensed polymerized silicone 

hydrogel ophthalmic lens products with any liquid, placing the batch of demolded and 

delensed polymerized silicone hydrogel ophthalmic lens products in a lens carrier that has 

physical features on its surface which the lens products can contact; 

extracting materials from the batch of demolded and delensed polymerized 

silicone hydrogel ophthalmic lens products by contacting the batch of demolded and 

delensed polymerized silicone hydrogel ophthalmic lens products with a liquid 

composition including alcohol, water, and a surface distortion reducing amount of a 

surfactant; 

wherein the physical features comprise openings or holes located within 

pockets or recesses; and 

wherein the amount of surface distortion present in the resulting batch of 

lens products is less than the amount of surface distortion present in a resulting batch of 

substantially identical resulting polymerized silicone hydrogel ophthalmic lens products 

produced from a batch of substantially identical demolded and delensed polymerized 

silicone hydrogel ophthalmic lens product using a substantially identical process except 

the batch of substantially identical demolded and delensed product is contacted with a 

liquid composition comprising alcohol, water, and no surfactant. 
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11. An extraction and hydration method for a silicone hydrogel lens product, 

the method comprising: 

prior to contacting a demolded and delensed silicone hydrogel lens 

product with any liquid, placing the demolded and delensed silicone hydrogel lens 

product in a lens carrier that has physical features on its surface which the lens product 

can contact; 

extracting materials from the demolded and delensed silicone hydrogel 

lens product by contacting the demolded and delensed silicone hydrogel lens product 

with at least a first liquid composition comprising alcohol, water, and a surfactant; 

contacting the demolded and delensed silicone hydrogel lens product with 

at least a second liquid composition comprising water; 

wherein physical features comprise openings or holes located within 

pockets or recesses; and 

wherein the amount of surface distortion present in the resulting delensed 

silicone hydrogel lens product is less than the amount of surface distortion present in a 

substantially identical resulting silicone hydrogel lens product produced using a 

substantially identical process except the substantially identical demolded and delensed 

silicone hydrogel lens product is contacted with a liquid composition comprising alcohol, 

water, and no surfactant. 

12. The method of claim 11, wherein the second liquid composition further 

comprises a surfactant. 

13. The method of claim 11, further comprising contacting the demolded and 

delensed silicone hydrogel lens product with at least a third liquid composition 

comprising water. 

14. The method of claim 11, wherein the third liquid composition further 

comprises a surfactant. 

15. The method of claim 11, wherein the first liquid composition comprises 
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about 100 ppm of polyoxyethylene sorbitan monooleate. 

16. An extraction and hydration method for a silicone hydrogel lens product, 

the method comprising: 

prior to contacting a demolded and delens.ed silicone hydrogel lens 

product with any liquid, placing the demolded and delensed silicone hydrogel lens 

product in a lens carrier that has physical features on its surfaces which the lens product 

can contact; 

extracting materials from the demolded and delensed silicone hydrogel 

lens product by contacting the demolded and delensed silicone hydrogel lens product 

with a first liquid composition comprising an organic solvent; 

contacting the demolded and delensed silicone hydrogel lens product with 

a second liquid composition comprising an organic solvent, water and a surfactant; 

contacting the demolded and delensed silicone hydrogel lens product with 

a third liquid composition comprising water; 

wherein the physical features comprise holes or openings located within 

pockets or recesses; and 

wherein the resulting silicone hydrogel lens product has no surface 

distortion or has less surface distortion as compared to a substantially identical resulting 

silicone hydrogel lens product produced from a substantially identical demolded and 

delensed silicone hydrogel lens product by a substantially identical process but without 

the surfactant present in the liquid composition. 

17. The method of claim 16, wherein the third liquid composition further 

comprises a surfactant. 

18. The method of claim 16, wherein the second liquid composition comprises 

about 100 ppm of polyoxyethylene sorbitan monooleate. 

19. The method of claim 16, wherein the organic solvent comprises ethanol. 
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20. The method of claim 2, wherein the surfactant in the water is the same as 

the surfactant in the liquid composition. 

21. The method of claim 4, wherein the surfactant in the second volume of 

water is the same as the surfactant in the liquid composition. 

22. The method of claim 8, wherein the surfactant in the another liquid 

composition is the same as the surfactant in the liquid composition. 

23. The method of claim 12, wherein the surfactant in the second liquid 

composition is the same as the surfactant in the first liquid composition. 

24. The method of claim 14, wherein the surfactant in the third liquid 

composition is the same as the surfactant in the first liquid composition. 

25. The method of claim 17, wherein the surfactant in the third liquid 

composition is the same as the surfactant in the second liquid composition. 
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