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Models of Eye Irritation Testing

Draize-Test

For more than 60 years the Draize-Test has been used as an animal experiment using live rabbits to assess the potential of chemical substances to cause human ocular irritation after accidental exposure. 

To carry out this test 100µl of the substance to be tested are instilled in the rabbit’s subconjunctival sac followed by forced eye blink to let the chemical spread over the ocular surface. After defined time units the eyes are examined macroscopically for irritation with a penlight. The corneas, irisis and conjunctivas are evaluated for different parameters first defined by Draize et al., i.e. for the cornea degree and area of opacity; for the iris increased prominence, congestion, swelling, circumcorneal injection, hemorrhage, gross tissue destruction, and decreased pupillary reflex; for the conjunctiva redness, swelling, and discharge. Altogether there can be achieved a maximum average score as high as 110 as a combination of 80 for the cornea, 10 for the iris, and 20 for the conjunctiva. 

Different aspects regarding this test however have been criticized, i.e.:

· Subjectivity

· Lack of reproducibility

· Overestimation of human responses

· Use of live animals

Therefore attempts to replace the Draize Test have been made during the last years, so that nowadays normally the Low Volume Eye Test is used instead of the Draize Test.

Low Volume Eye Test (LVET)

Although being also a test using live animals the Low Volume Eye Test is an improvement on eye irritation testing compared with the Draize Test. 

10µl of the test substance, one tenth the volume instilled in the Draize Test, is placed directly on the rabbit’s cornea. The following assessment regarding the eye irritation works on the same principles as in the Draize Test. 

The two main advantages oh the LVET are:

· Better correlation with human exposure

· Less stressful for the rabbits

Red Blood Cell Haemolysis Test

This test measures the damage done to cell plasma membranes and/or the denaturation of membrane and other cellular proteins caused by chemical irritants. Such events can be correlated with the initial inflammatory response in tissue irritation and with changes in protein conformation, such as those that occur in opacification of the cornea. 

The parameter for membrane damage is haemoglobin leaking from the red blood cells which is detected spectrophotometrically at 541 nm. Protein denaturation is measured by determing the reduction in absorbance at 541 nm with increasing concentrations of the test substance. All determinations are made relative to concurrent control sample, totally lysed with distilled water. 
HET-CAM Assay (Hen’s Egg Test Chorioallantoic Membrane)
In the HET-CAM Assay, first developed by Luebke (1985) test materials are applied to the vascularized chorioallantoic membrane (CAM) of embryonated chicken eggs. The acute irritating effects on the small vessels and protein membranes of this soft tissue membrane are assumed to be similar to those induced by the same chemicals in the eye. 

The score to describe the irritating properties of test materials consists of three endpoints, i.e. haemorrhage, lysis, and coagulation. Either a time point at each of the endpoints evaluated after application of the test material or the threshold concentration of appearance of the three endpoints is assessed, depending on the respective protocol used with the different test materials.

Bovine corneal opacity/permeability test (BCOP)

For the BCOP bovine corneas are prepared and put in special holders which consist of an anterior and a posterior chamber which are both filled with culture medium. The test material is applied to the anterior chamber of the holder and the corneas are exposed to it for one hour.

The endpoint of opacity is measured with an opacitometer which detects a change in light transmission passing through the cornea. Subsequently the medium is removed from both chambers in the holder and replaced by fresh medium and 1ml fluorescein solution in the posterior chamber. The corneas are then incubated in a horizontal position for 90 minutes at 37°C. After removing the medium the optical density is determined in a spectrophotometer at 490nm.
Materials and Methods 
Rabbit eyes

Since our major task was to replace eye irritation tests using live animals we obtained rabbit heads from a nearby slaughtery for food supply (H.-J. Lammers, Dipl.-Ing.agr., Pützhof, Dompfaffstr. 34, 53881 Euskirchen). Within four hours after the animals’ death due to carbondioxide gas the heads were delivered. The eyes were rinsed with Polyspectran® eye drops (Alcon) at the slaughtery then closed and stuck up with tape to avoid the corneas to dry out.

Enucleation/Preparation

After having removed the tape from the eyes we rinsed them once again with Polyspectran® eye drops (Alcon), then we performed the enucleation under a laminar-flow bench for sterile working. Further on the eyeball was lain down with the corneal side downwards on a specially constructed block made of silicone with a concave mould and a central opening of 12mm in diameter. We started the preparation by opening the eye bulb on the optic nerve head, cutting eight slices radially near to the eye equator and pinning them with needles onto the block. Carefully to cause no damage on the cornea, especially on the endothelium, the vitreous, iris, lens, chorioidea and retina were removed. After having rinsed the remaining cornea and the adjoining sclera with a solution of Ringer-Lactate (Fresenius) and antibiotics/-mykotics (piperacillin, amikacin, nystatin) we transferred the cornea into the perfusion chamber.

Enucleation set:

· A pair of conjunctival scissors

· A pair of bulbus pincers

· 1 squint hook

· A pair of opticus-scissors

Preparation set:

· 1 preparation block with a silicone ring

· 4 sterile cannulas to fix the sclera on the preparation block

· 2 colobri pincers

· 2 surgical micro pincers

· 2 scissors for conjunctiva or other tissues

Perfusion chamber

The perfusion chamber consisted of two blocks made of plexiglas with a hole in the size of the cornea in the middle as the main parts. Between these blocks the cornea was placed with the epithelial part located upwards, fixed by a triangle shaped ring pressing the sclera to the upper parts of the blocks. In this way the epithelium was exposed to the air, the endothelium to the culturing medium flowing through the inner parts of the chamber. The chamber was then connected to three-way stopcocks at the in- and outlet to guarantee the supply and the outflow of the culturing medium which was filled in afterwards. The volume of each chamber including the Luer lock connectors of the chambers was about 0.5 to 0.9 ml, depending on the corneal curvature. 
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Fig. 1: Perfusion chamber 1
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Fig. 2: Perfusion chamber 2
Culturing medium

The medium we used for the corneas’ nutrition is similar to the Minimum Essential Medium (MEM) used for corneal organ culture, leaving out  the fetal calf serum to exclude biochemical factors such as growth factors. The medium contained antibiotics (piperacillin, amikacin, nystatin) and was self-produced.

Experimental setup

To process more corneas, i.e. to achieve more data at the same time, we constructed the experimental setup (see fig. xx) in this way that we were able to handle eight chambers simultaneously. They were put in an incubator with a constant temperature of 31°C. As the eye blinking to moisten the epithelium was not possible we used 100% air humidity in the incubator. 

The medium distribution to the chambers was guaranteed by a micro-pump with a 16 channel parallel drive (ISMATEC High Precision Tubing Pump with planetary drive, IPC 16 channels ISM 930) that was installed behind the chambers. Since the physiological flow rate within the eye’s anterior chamber is about 5 to 15 µl, we decided to keep the system’s flow rate constantly at 10 µl, so that a total fluid exchange in the artificial anterior chamber was realized within 50 to 90 minutes depending on the chamber’s volume. We installed tubings leading from the pump to a waste container outside the breeder.

For obtaining a constant pressure of 6 mmHg in the chambers which has been proved in earlier testings to be best to avoid corneal turbidity and to maintain the corneal shape without leakage through the clamping mechanism we put a medium reservoir (50 ml Falcon® tube) with a level control at the height of approximately 9.8 cm above the inner component of the chambers in the breeder.

This reservoir was filled by two perfusor pumps in which four 50 ml syringes were clamped into, each draining with a constant flow of 1.5 ml per hour. As for the eight chambers which drained each 0.6 ml per hour (10 µl per minute) only 4.8 ml were needed instead of 6 ml, the surplus of medium in the reservoir was pumped off by an additional connection to the pump. By constructing it this way we avoided any chance of having too less medium in the reservoir to fill the chambers due to eventually occuring inaccurate draining. 

By trying to obtain a constant pH of 7.4 in the medium it turned out that the tubings that connected the chambers with the reservoir lost carbondioxid gas so that the pH of the medium arriving the chambers after the passage through the tubings was much higher (about 7.8) than wished.  Therefore we had the medium in the reservoir to be perfused with additional carbondioxid gas.

This whole system with eight parallel perfusion chambers is composed of:

· 4 50ml Braun Perfusor®-Syringes with 25 mm Syringe Filters with 0.2µm Supor® membrane connected by

· 4 Braun Perfusor®-tubings PE (length: 50 cm, inner diameter: 1 mm) with

· 3 multidirectional stopcocks Braun Discofix®, disemboguing in

· 1 Braun  Perfusor®-tubing PE (length: 200 cm, inner diameter: 1 mm) leading to
· 50 ml Falcon® tube as reservoir for the medium inside the breeding unit

· 1 canula stuck at the bottom of the Falcon® tube connected with

· 9 multidirectional stopcocks Braun Discofix®, one in the middle, four to each side, each one conjoined with
· 1 Braun Perfusor®-tubing PE (length: 150 cm, inner diameter: 1 mm), leading to the chambers (in-/outflow with Discofixes®). Behind the chambers:
· 8 Braun Perfusor®-tubings PE (length: 50 cm, inner diameter: 1 mm), connected with
· 8 multidirectional stopcocks Braun Discofix®, combined with
· 8 Braun Perfusor®-tubings PVC (length: 150 cm, inner diameter: 1 mm),
· 8 pumping tubes (ISMATEC Tygon LFL SC0417, inner diameter: 0.64mm), passing through the pump (ISMATEC IP-N 16), which warrants a constant flow of 10µl/min, and leading over
· 8 Braun Perfusor®-tubings PVC (length: 50cm, inner diameter: 1 mm) to 

· 8 50ml Falcon® tubes as waste bottles

· At the 50ml Falcon® tube as reservoir a Braun Perfusor® tubing PVC (length 200cm, inner diameter: 1 mm) was installed as spillway leading into

· 1 pumping tube (ISMATEC Tygon LFL SC0417, inner diameter: 0.64mm), passing through the pump (ISMATEC IP-N 16) and leading over
· 1 Braun Perfusor®-tubings PVC (length: 50cm, inner diameter: 1 mm) to 

· 1 50ml Falcon® tubes as waste bottle
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Fig. 3: experimental setup

Specimen sampling and measurements
After having processed the corneas and having connected them to the tubings in the incubator we left them without any treatment for the next nine hours. Then we started with the first samplings of the media specimen to perform measurements of glucose consumption and lactate production, pH, LDH, and cytokine mediator release.

Handling

We were interested in media samples that were in contact with the endothelial as well as the epithelial side of the cornea, so that we performed two different styles of media sampling. The endothelial one was done by taking the media that was in the 50cm-tubings between the chamber and the pump. The content of these tubings was about 0.7 ml each. For taking the epithelial samples we exposed the corneas for 15 minutes with one ml MEM and removed it afterwards with a syringe. This procedure had the desirable side effect that the cellular debris which accumulates on the corneal surface and is normally, under physiological conditions removed by eye blinkings was at least partially cleared away. 

This procedure was repeated at 15, 19, and 36 hours after preparation before doing any harm to the corneas. After the chemical and mechanical treatment respectively we did the measurements hourly for the first eight hours, then once a day for seven days. 

pH, glucose, lactate measurements:

These parameters were measured by means of an automatic micro-volume analyser from Bayer®: Rapid lab 860®. The used volume did not exceed 100 µl for all three analyses.
LDH analysis:

We analysed LDH release in both media by means of an NADP-NADPH transfer of lactatic acid to pyruvate kinetic assay. 

Cytokines and growth factors:

These analyses were performed from pooled samples with the Luminex system using the R&D Fluorokine MAP assays in the laboratory of the Institute for Diabetological Research at Düsseldorf. The assays were proven to be cross reactive with LPS activated rabbit serum. The following antibodies from R & D proved to be positive for LPS stimulated rabbit blood cells: IL-1-alpha, IL-1-beta, IL-8, IL-10,MCP, TNF-alpha, MIP1-beta, FGF and VEGF-165. Like LPS stimulated rabbit blood cells experimental samples should exhibit proportional responses to the analytical antibodies. Therefore, it was concluded, that cross reactivity of human antibodies could be used to measure cytokines from experiments with ex vivo rabbit corneas. Assays were accepted only, when values were found to be within the ranges of reliability given in the technical data sheets according to the specific parameter. The used antibodies were provided by R&D Systems as part of a multiplexed assay (containing IL1 alpha (LUH200), IL1-beta(LUH201), IL2 (LUH202),  IL 8 (LUH208), , VEGF-165 (LUH293), MIP1-beta (LUH271), bFGF (LUH233)).
Photographical documentation

Each day we took a full frame digital image of the cornea within the chamber from the top (Casio 5700, Canon EOS D???) The camera was installed upside down looking on the centred corneas. Photographs were taken before, directly after and once a day after the exposure to chemical injuries. All corneas were stained with fluoresceine on day 6 or 7. The greenish reflex of the fluoresceine was used to judge the epithelial integrity. 

Additionally pictures of the endothelium and epithelium were taken on the day of preparation and the final day with Diskus (???).

Photograhs of the endothelium were taken with an Apochromatic microscope from Leica, which was available for the testings of Tomadol 45-7 3%, all concentrations of TCA and SLS and those of H2O2 (1,5%, 6%, 12%) and NaOH (0,2mol, 0,4mol, 0,8mol)
Microbiological examination

We performed microbiological tests on the corneas at the end of any experiment. We took a swab of the cornea’s epithelium on blood agar plate as well as samples of the media. All controls of sterility were done in the Department of Microbiology RWTH Aachen
Exposure with chemicals

All corneas were exposed with a Low Volume Eye irritation system consisting of an upsite down positioned applanation Tonometer from Haag Streit. On the microbalance measuring head a contact lens of  7.5mm  inner curvature was glued on and in this contact lens a volume of 10 µl of the test substance was applied. With a centred positioning stative the chamber was upside down positioned and by means of downpositionning of the cornea the cornea touched the contact lens. The cornea was exposed for 30 seconds to the substance. After exposure the cornea was rinsed for another 30 sec. with medium.
Chemical substances

The chemicals we took were chosen on behalf of their chemical differences in action and their wide spread use. The references of the used concentrations were taken from the MMAS scales being published in the ECETOC database (ECETOC Technical Report No. 48, Eye Irritation: Reference Chemicals Data Bank).

Description of the set of chemicals: 

Tomadol E 14-5: 

3 % Cationic detergent: Chemical Description: poly (5) oxyethylene isodecyloxypropylamine; Family: Ethoxylated Amine Net Weight: 440

© 2003 Tomah Products 

Used in one concentration of 3 % on 16 corneas

Tomadol E 45-7: 

Tomadol E 45-7: Non-ionic NON3: Alkyl E7 (average) ethoxylate is a nonionic surfactant made from linear C14-15 alcohol with 7 moles (average) of ethylene oxide. Tomadol 45-7 has an HLB of 11.6 and is typically used as the sole surfactant or in combination with other nonionic surfactants. CTFA Name: C14-15 Pareth-7; Chemical Description:

poly (7) oxyethylene C14-15 alcohol Family: Alcohol Ethoxylate

© 2003 Tomah Products 

Used in one concentration of 10 % on 16 corneas

NaOH: 

2 mol weight 40 g / Mol, PHYSICAL STATE White, deliquescent pellets or flakes, MELTING POINT 318° C, BOILING POINT 1390° C, SPECIFIC GRAVITY 2.13 g/ml; SOLUBILITY IN WATER pH 
13 - 14 (0.5% sol.); used in 4 concentrations: 0.2 (n=3 corneas), 0.4 (n=3 corneas), 0.8 (n=3 corneas) and 2 molar (n=16 corneas)

H2O2: 

Hydrogen Peroxide is a strong oxidizing agent and a weak acid in water solution. PHYSICAL STATE  Clear, colorless liquid, MELTING POINT -11° C (90%), -39° C (70%), BOILING POINT 141° C (90%), 125° C (70%) SPECIFIC GRAVITY 1.4 g/ml (90%), 1.3 g/ml (70%) SOLUBILITY IN WATER Infinitely soluble; pH 1.3 (70%); used in 4 concentrations: 15% (n=3 corneas), 3% (n=16 corneas), 6% (n=3 corneas) and 12 % (n=3 corneas)
Controls:

Untouched corneas within the culturing system n=16 corneas

Mechanical abrasion n=16 corneas

Morphological Analysis of the corneas
In a scoring system, that presented a modification of the score for epithelial damage used by Draize, we evaluated images of all corneas being processed within the system exposed to known concentrations of the substances. The endothelial cells were judged using a scoring pattern being developed during examinations of multiple images of the specular microscope showing alterations of the endothelium of the ex vivo cornea. Later, at the end of the experiment, the artificial anterior chamber was filled with trypan blue staining cells with severe defects of the cellular membranes indicating cell death. Cells stained with trypan blue were regarded to be death following the guidelines of the European cornea bank association.  

Analyses of photographs
At the end of all culturing experiments including normal corneas, untreated ex vivo controls, the groups of n=16 corneas each treated with Tomadol E14-5, Tomadol 45-7, NaOH 2mol and Hydrogenperoxide, abrasion, and the dose response experiments, the files of the taken images as desdribed above were sorted by quality of photographs and in a blinded manner presented to Prof. Schrage who scored all photographs (n=720 evaluations) using up to 2 to 3 photographs per evaluated day and cornea. All MMAS scores were calculated 2 with the following formula: MMAS = 5 x (grade of area of epithelial defect * grade of opacity)
Epithelial Score

	Draize 1944, Friedenwald 1944, OECD 1987
	Schrage et al 2005
	

	No opacity
	clear
	0

	Scattered or diffuse area, details of iris slightly obscured
	Increased scattering hardly to see
	1

	Easily discernible translucent areas, details of iris slightly obscured
	Easily to see opacities of the corneas
	2

	Opalescent areas, no details of iris visible, size of pupil barely discernible
	Clear opacities with low visual acces towards the inner chamber, whitish aspect
	3

	Opaque iris not visible
	opaque
	4

	Area involved
	No area involed
	0

	
	< 10%
	1

	
	< 25%
	2

	
	< 50%
	3

	
	> 50%
	4

	Epithelialisation visible with slitlamp and fluoresceine stain
	Epithelium present > 90%
	0

	
	Epithelium present > 75%
	1

	
	Epithelium present > 50%
	2

	
	Epithelium present > 25%
	3

	
	Epithelium present >   0%
	4

	Tab. 1: Grading of epithelial  damage


Endothelial score
	Unstained images
	Trypan stained images
	Score

	
[image: image3]
endothelium smooth dense
	
[image: image4]
no stained cells
	0

	
[image: image5]
endothelium swollen
	
[image: image6]
single stained cells
	1

	
[image: image7]
endothelim irregular
	
[image: image8]
Stripes of stained cells inbetween intact endothelium
	2

	
[image: image9]
endothelium with gaps
	
[image: image10]
Conglomerates of stained cells without other endothelium
	3

	
[image: image11]
no endothelium
	
[image: image12]
No endothelium or complete necrosis
	4

	Tab. 2: Grading of endothelium damage


Quantity of analysed corneas (epithelium)

	
	Day 0
	Day 4
	Day 6/7
(fluo)
	Day 6/7
(unstained)

	NaOH 0,2mol
	8
	8
	8
	8

	NaOH 0,4mol
	3
	3
	3
	3

	NaOH 0,8mol
	3
	3
	3
	3

	NaOH 2,0mol
	16
	16
	16
	16

	H2O2 1,5%
	3
	3
	3
	3

	H2O2 3,0%
	16
	16
	16
	16

	H2O2 6,0%
	3
	3
	3
	3

	H2O2 12,0%
	3
	3
	3
	3

	Tomadol 45-7 3%
	16
	16
	16
	16

	Tomadol E14-5 10%
	16
	16
	16
	16

	SLS 1,5%
	3
	3
	3
	3

	SLS 3,0%
	3
	3
	3
	3

	SLS 15%
	3
	3
	3
	3

	SLS 30%
	3
	3
	3
	3

	TCA 3,0%
	3
	3
	3
	3

	TCA 6,0%
	3
	3
	3
	3

	TCA 12,0%
	3
	3
	3
	3

	TCA 30,0%
	3
	3
	3
	3

	Abrasion
	16
	16
	16
	16

	No trauma
	4
	4
	4
	4

	Tab. 3: Photographs epithelial side


Quantity of analysed corneas (endothelium)

	
	Day 2
	Day 4
	Day 6/7

(fluo)
	Day 6/7

(unstained)

	NaOH 0,2mol
	3
	3
	3
	3

	NaOH 0,4mol
	3
	3
	3
	3

	NaOH 0,8mol
	3
	3
	3
	3

	H2O2 1,5%
	3
	3
	3
	3

	H2O2 6,0%
	3
	3
	3
	3

	H2O2 12,0%
	3
	3
	3
	3

	Tomadol 45-7 3%
	8
	8
	8
	8

	SLS 1,5%
	3
	3
	3
	3

	SLS 3,0%
	3
	3
	3
	3

	SLS 15%
	3
	3
	3
	3

	SLS 30%
	3
	3
	3
	3

	TCA 3,0%
	3
	3
	3
	3

	TCA 6,0%
	3
	3
	3
	3

	TCA 12,0%
	3
	3
	3
	3

	TCA 30,0%
	3
	3
	3
	3

	No trauma
	4
	4
	4
	4

	Tab. 4: Photographs endothelial side


Results 
Morphological evaluation
MMAS calculated from epithelial photographs of the ex vivo corneas

Abrasio, Tomadol 45-7, Tomadol E-14-5, no trauma
[image: image13.emf]abrasio, Tomadol 45-7 and Tomadol E14-5, controls modified MMAS
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Fig. xx: Calculated MMAS from ex vivo corneas following experiments with mechanical abrasio (n=16), exposure to Tomadol 45-7 (n=16), Tomadol E14-5 (n=16), and the control group (n=4) on days 0, 2, 7 and 2, 7, 9 respectively. Abscissa: mean values and standard deviations of the MMAS scores; ordinate: experimental groups/types of exposure, time points of evaluation
The MMAS scores of those ex vivo corneas with an abrasion of the epithelium done on them and those with no exposition to any trauma scarcely showed increasing values (fig xx). After the application of Tomadol 45-7 and E14-5 resp. the calculated MMAS scores increased from day 0 to day 2 and further on to day 7 according to the rising worsening of the clinical picture (fig xx)
Hydrogen Peroxide (H2O2)
[image: image14.emf]H2O2 modified MMAS



-10

0

10

20

30

40

50

60

70

80

90

H2O2

1.5 % 

day 0

H2O2

1.5 % 

day 2

H2O2

1.5 % 

day 7

H2O2  3

% day 0

H2O2  3

% day 2

H2O2  3

% day 7

H2O2 6 

%  day 0

H2O2 6 

%  day 2

H2O2 6 

%  day 7

H2O2-12

%  day 0

H2O2-12

%  day 2

H2O2-12

%  day 7

type of exposure and day

MMAS


Fig. xx: Calculated MMAS from ex vivo corneas on day 0 directly and 2 and 7 days after exposure to hydrogene peroxide (H2O2) 1.5 %, 3 % (n=16 each time point), 6 % and 12 % (n=3 each time point, respectively). Abscissa: mean values and standard deviations of the MMAS; ordinate: concentrations applied and time points of evaluation
The exposure to H2O2 (Fig. xx) showed an increase in the MMAS responses with time up to day 7 as well as with the concentrations of H2O2 applied, esp. on day 2. During exposure to the higher concentrations 6 % and 12 % H2O2, bubbles appeared on the corneal surface. This was certainly due to the immediate decontamination of hydrogenperoxide by endogenous superoxide-dismutase and catalase present in epithelial cells. Therefore the amount of H2O2 and consequently the dose reaching the corneal stroma might have been modified. However, the MMAS scores calculated from exposure characteristics on days 2 showed a good dose response of MMAS to increasing H2O2 concentrations from 3% over 6% up to 12%. 

Trichloro-acetic acid (TCA)
[image: image15.emf]TCA modified MMAS
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Fig. xx: Calculated MMAS from ex vivo corneas following exposure to trichloro-acetic acid (TCA) 3 %, 6%, 15% and 30 %  each, on days 0 (directly after exposure), day 2 and day 7 (each column n=3). Abscissa: mean values and standard deviations of the MMAS scores; ordinate: experimental groups/types of exposure and time points of evaluation
Application of TCA on the surface of the ex vivo corneas (Fig. xx) showed rather high calculated MMAS scores at all time points after exposure which slightly increased on higher concentrations of TCA. But because of the rather high standard deviations, the whole diagram of Fig. xx does not demonstrate clear relationship between MMAS scores and TCA concentrations or time after exposure. 

Sodium-Laureylsulfat (SLS)[image: image16.emf]SLS modified MMAS
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Fig. xx: Calculated MMAS from ex vivo corneas following exposure to sodium laureylsulfate (SLS) 1.5%, 3 %, 15% and 30 %  each, on days 0 (directly after exposure), day 2 and day 7 (each column n=3). Abscissa: mean values and standard deviations of the MMAS; ordinate:  experimental groups /type of  exposure and time points of evaluation 
In the experiments with SLS (Fig. xx), the calculated MMAS scores of the ex vivo corneas increased with time after the exposure showing that the damage to the cornea increased with time. Dose responses were not detected. The MMAS scores calculated from the experiments with the 30 % SLS group were less severe than the others. 

Sodium Hydroxide (NaOH)

[image: image17.emf]NaOH modified MMAS
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Fig. xx: Calculated MMAS from ex vivo corneas following exposure to Sodium hydroxide (NaOH) 0.2 mol, 0.4 mol, 0.8 mol (each n=3) and 2 mol (n=16) each on days 0 (directly after exposure), day 2 and day 7. Abscissa: mean values and standard deviations of the MMAS scores; ordinate: experimental groups/types of exposure and timepoints of evaluation
The exposure of the ex vivo cornea to NaOH (Fig. xx) showed calculated MMAS scores compatible with dose responses on days zero and two from 0,2 mol to 0,4 mol and further to 0,8 mol. On day seven after exposure, the damage of the ex vivo corneas seemed to be at maximum and did not result in higher calculated MMAS scores. 

Epithelial healing

Epithelial healing has been considered as an essential part of the recovery. Therefore, the healing of the epithelium on the ex vivo corneas, clinically visible with the slitlamp microscope, was investigated in the same set of experiments as described in the preceding chapter. The areas of the ex vivo corneas covered with epithelium were measured in the experiments following mechanical abrasion, and with exposure to 2 mol NaOH, 3% H2O2, 3% Tomadol 45-7, 10% Tomadol E 14-5. In each of these groups n=16 separate ex vivo corneas were included. The results of epithelial healing are presented in Fig. xx and xx. The corresponding calculated MMAS-scores of the same ex vivo corneas were shown already in Fig. xx and partly in Fig. xx and xx. 

The epithelial healing was also assessed in the dose response experiments (n=3 each) after exposure to various concentrations of NaOH, H2O2, TCA and SLS. These results are presented separately in the following diagrams xx to xx. - The corresponding MMAS scores of the same ex vivo corneas were already given in Fig. xx to xx.
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Fig xx: Epithelial defects of ex vivo corneas on day 3 after mechanical abrasion and exposures to 3% Tomadol 45-7, 10% Tomadol E14-5, 2 mol NaOH and 3% H2O2. (each n=16) 

Abscissa: size of epithelial defects [%] of the total corneal surface, mean values and standard deviations of epithelial defects; ordinate: experimental groups 
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Fig xx: Epithelial defects of ex vivo corneas on day 5 after mechanical abrasion and exposures to 3% Tomadol 45-7, 10% Tomadol E14-5, 2 mol NaOH and 3% H2O2. (each n=16) 

Abscissa: size of epithelial defects [%] of the total corneal surface, mean values and standard deviations of epithelial defects; ordinate: experimental groups 
The untreated corneas did not show any epithelial defects (Fig. xx). However, as seen in the evaluation on day 5, on the bar for the untreated corneas, a slight fluoresceine positive defect was recorded (Fig. xx). This is referred to very small irregular fluoresceine staining spots in the center of the cornea, which appeared after several days due to surface drying. This staining appeared from desquamation of superficial cells, not from through and through epithelial defects.

The abrasion of the epithelium resulted in a total defect of the epithelium. Three days later, as seen in Fig. xx, the epithelium of the ex vivo cornea was healed down to a remaining erosion of about 10% of the total corneal surface. After five days, the epithelial defect was as good as closed. 

Healing of the epithelium on the ex vivo corneas was delayed to various extent after exposure to the Tomadols, NaOH and H2O2. It should be mentioned, that the chemicals applied in these experiments were rather toxic and applied in very high concentrations. Quantitatively different responses to various chemicals/traumas could be demonstrated: mechanically removed epithelium healed to almost zero defects, after exposure to H2O2 the epithelial defects were reduced to about 10% on day 5. Exposure to 2 mol NaOH and to Tomadol 45-7 left unchanged epithelial defects of 75% and 45%, respectively, and with Tomadol E 14-5 the 90% defect enlarged to 100%. 

Dose response in epithelial healing
NaOH depended epithelial defect

[image: image20.emf]NaOH epithelial defect in dose response experiment
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Fig xx: Epithelial defects of ex vivo corneas at different time points after exposure to various concentrations of NaOH. Abscissa: score of epithelial defects (mean values ans standard deviations); ordinate:  experimental groups/type of exposure (n=3 each) 
The size of the initial epithelial defects after burn with NaOH increased from 0.2 to 0.4 mol NaOH, suggesting dose responses. In the following groups, the experimental data were insufficient being only one case with 0.8 mol NaOH, and with 2.0 mol NaOH the application method was different, so that the resulting effects after burn might have been different. Two days after the exposure to NaOH, dose responses were remarkable between 0.2, 0.4 and 0.8 mol. On day seven, the epithelial defects of the ex vivo corneas were the same size, showing finally a maximum effect of the NaOH burn. 

H2O2 dependent epithelial defect
[image: image21.emf]H2O2 epithelial healing in dose response exposure
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Fig. xx:  Epithelial defects of ex vivo corneas at different time points after exposure to various concentrations of H2O2. Abscissa: score of epithelial defects (mean values ans standard deviations); ordinate:  experimental groups/type of exposure (n=3 each) 
In the experiments with H2O2 no dose response could be seen when testing different concentrations of the substance. The initial defects after burn were very small but enlarged with time, reaching nearly equally high scores  on day seven, showing that the damage due to the burn increased during the course of the experiment. With the higher concentrations (6% and 12%) the maximal defect could already be seen on day two. 
TCA dependent epithelial defect
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Fig. xx: Epithelial defects of ex vivo corneas at different time points after exposure to various concentrations of TCA. Abscissa: score of epithelial defects (mean values ans standard deviations); ordinate:  experimental groups/type of exposure (n=3 each) 
Directly after TCA exposure, the common size of erosion was close to the size of the contact lens applicator. The average damaged zone increased with time, but the large standard deviations showed that the defects of the epithelium were less stable, especially, when the lower concentrations of TCA were used, indicating here healing tendencies. The application of 30% TCA shows already on day 2 maximum damage and no healing at all.

SLS dependent epithelial defect
[image: image23.emf]SLS epithelial healing in dose response exposure
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Fig. 13: Epithelial defects of ex vivo corneas at different time points after exposure to various concentrations of SLS. Abscissa: score of epithelial defects (mean values ans standard deviations); ordinate:  experimental groups/type of exposure (n=3 each) 
After SLS exposure, the epithelial defects increased with time, reaching almost equal maximum values after 7 days. With lower concentrations of SLS the damage to the epithelium developed more slowly. After application of 30 % SLS, the corneal damage seemed to be less than with lower concentrations, and showed clinically some healing in the central zone of the ex vivo cornea. 
Synopsis of epithelial defects

Comparing the effects of different chemicals applied to the ex vivo corneas, with all substances tested, the size of epithelial lesions increased during the time course of the experiments, when lower concentrations were used. After exposure to higher concentrations of the chemicals selected, mean values and very high standard deviations of epithelial scores suggested, that epithelial lesions were near maximum damage already on day two, so that no further progression in damage could be observed during the following days. Increased scores of epithelial defects showing dose responses were found on the day of burn (day 0) between 0.2 and 0.4 mol NaOH, and from 1.5% to 3.0% H2O2.  On day two, significantly increased scores of epithelial lesions were consistent with dose responses only with NaOH from 0.2 to 0.8 mol. With the other chemicals, where mean values also may suggest dose responses, the standard deviations were so large, that these results could not be accepted as such 

Endothelial damage

NaOH dependent endothelial damage

[image: image24.emf]NaOH endothelium
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Fig. xx: Damage to the endothelium of ex vivo corneas after exposure of the epithelial surface to 0.2, 0.4, and 0.8 mol NaOH. Abscissa:  score of endothelial defects (mean values and standard deviations); ordinate: experimental groups/type of  exposure
At the time when the experiments with exposure to 2.0 mol NaOH were performed, endothelial photography was not yet established in the system, so that for this substance only data for the concentrations of 0.2, 0.4 and 0.8 are available. An increasing damage of endothelial cells was observed 7 days after exposure to NaOH. With the lower concentrations, only single cells were affected, while with 0.8 mol NaOH a higher amount of necrosic stripes were detected. The endothelial damage on day 7 showed a clear dose response.
H2O2 dependent endothelial damage
[image: image25.emf]H2O2 endothelium
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Fig. xx: Damage to the endothelium of ex vivo corneas after exposure of the epithelial surface to 1.5%; 3.0%; 6.0% and 12.0% H2O2. Abscissa:  score of endothelial defects (mean values and standard deviations); ordinate: experimental groups/type of  exposure
Immediately after exposure to H2O2, the endothelium of the ex vivo corneas did not yet exhibit any damage vivible with the specular microscope. But on day 2 and 7 increasing alteration of the endothelium was observed. Endothelial damage on day 2 shows clear dose responses, which may become statistically significant with a larger number of cases. Seven days after exposure to 12% H2O2, the damage to the endothelium seemed at maximum, with highest scores, and almost total endothelial necrosis visible. In the experiments with 3% and 6% H2O2, the standard deviations on day 7 were rather large suggesting also very severe, if not maximum damage to the endothelium. This reflects well known effects of continued radical formation producing deep and longlasting damages. 

TCA dependent endothelial damage
[image: image26.emf]TCA endothelium
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Fig. xx: Damage to the endothelium of ex vivo corneas after exposure of the epithelial surface to 3.0%; 6.0%; 15.0% and 30.0% TCA. Abscissa:  score of endothelial defects (mean values and standard deviations); ordinate: experimental groups/type of  exposure
The damage observed after exposure to TCA was not very prominent and not dose related. Single endothelial cells were stained with trypan blue. This is consistent with the observation of a sharply limited damage in the stromal tissue, without further diffusion into deeper layers of the cornea. This effect of TCA is well known from its use for precipitation of proteins in analytical biochemistry, and from peeling therapy of the skin with TCA where a concentration dependent clear cut chemical debridement of the skin can be done leaving out the germinative zones of the skin. Therefore, only little endothelial damage was achieved by exposure to TCA, but the little numbers of experiments did not allow for more evaluation.

SLS dependent endothelial damage
[image: image27.emf]SLS endothelium
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Fig. xx: Damage to the endothelium of ex vivo corneas after exposure of the epithelial surface to 1.5%; 3.0%; 15.0% and 30.0% SLS. Abscissa:  score of endothelial defects (mean values and standard deviations); ordinate: experimental groups/type of  exposure

SLS does not show severe endothelial damage. It seems to exist concentration dependent increasing lesions of low degree with the concentrations of 1,5%, 3% and 15% at day 7.The group of corneas treated with 30% SLS however showed much lower effects. 
pH Measurement and Glucose-/Lactate monitoring
pH in the  perfusion medium

[image: image28.wmf]pH monitoring for all experiments
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Fig xx: pH in the perfusion medium over time. Means +/- STD in mmol/l of all groups exposed to chemicals. Ex vivo corneas were pre-cultured for 48 hours. The vertical line marks the time of exposure. The pH values were measured after exposure for 8 hours every hour, then once every day up to 7 days. Abscissa: time scale; ordinate: pH; the experimental exposure is explained on the right side of the diagram. Each point refers to n=16 single ex vivo corneas.

As described above loss of carbondioxide through the PVC-tubings was a severe problem at the beginning of the testings. After having installed the CO2- supply to guarantee a constant carbondioxide atmosphere gas exchange system, it was possible to stabilise the pH of the inflowing MEM-medium, so that we achieved nearly physiological pH values in the perfusion medium. 

In this first series of experiments, the pH values varied between 7.5 and 7.8. During the incubation period of the 48 hours after mounting the ex vivo cornea in the perfusion chamber, the pH values converged to values between 7.5 and 7.7, except the corneas, which were later exposed to H2O2. After exposure, in the NaOH exposed group, the pH in the perfusion medium increased for two hours to 7.84. From day 2, in the ex vivo corneas exposed to tomadol E14-5 the pH increased to 7.98. 

Glucose and lactate levels in the perfusion medium
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fig xx: Lactate levels in the perfusion medium over time. Means +/- STD in mmol/l of  all groups exposed to chemicals. Ex vivo corneas were pre-cultured for 48 hours. The vertical line marks the time of exposure. The lactate levels were measured after exposure for 8 hours every hour, then once every day up to 7 days. Abscissa: time scale; ordinate: lactate levels in mmol/l. The experimental exposure is explained on the right side of the diagram. Each point refers to n=16 single ex vivo corneas. 
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fig xx: Glucose levels in the perfusion medium over time. Means +/- STD in mmol/l of all groups exposed to chemicals. Ex vivo corneas were pre-cultured for 48 hours. The vertical line marks the exposure. The glucose levels were measured after exposure for 8 hours every hour, then once every day up to 7 days. Abscissa: time scale; ordinate: glucose levels in mmol/l. The experimental exposure is explained on the right side of the diagram. Each point refers to n=16 single ex vivo corneas.

Continuous measurements of glucose, lactate and pH in the tubings behind the artificial anterior chamber, and in the supernatants were performed. These analyses proved the vitality of the ex vivo cornea in the culturing system of the perfusion chamber. Among other nutrient metabolites, the perfusion medium contained about 5.56 mmol glucose, but no lactate. Glucose consumption of the ex vivo cornea and its lactate production could be measured in the perfusion medium by a decrease in the glucose levels and by an increase in lactate. A prominent decrease in lactate production of the ex vivo cornea, in pre-experimental culturing phase was a criterium to exclude the corneas from further experiments. The cut off level for this was defined below 1 mmol/lactate per litre MEM. 

Before the exposition, the lactate levels were inconstant and merged to about 2.5 mmol at the end of the preincubation period. After exposure to the toxic chemicals, lactate levels decreased to values between 1.0 and 1.5 mmol, except those of the corneas exposed to tomadol 45-7. After one day, lactate levels returned to values before exposure. 

Like the lactate, the glucose levels varied considerably after preparation of the cornea from the globe and mounting in the perfusion chamber. But when the ex vivo corneas were incubated for 48 hours in the perfusion system, glucose levels converged versus 4.0 to 4.5 mmol. After the exposure to the chemical test substances, glucose levels increased in varying extent for about one day, changing inversely to the lactate levels. 
pH, glucose and lactate in untreated corneas
Perfusion medium
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 Fig. 21 a: Analyses of the perfusion medium from unexposed, healthy ex vivo corneas over 9 days. Abscissa: time scale; ordinate: pH values and concentrations of glucose and lactate in mmol. Each symbol represents means +/- STD (n=16). 
In the testings of untreated corneas, i.e. corneas, that were not exposed to any substance, the pH in the perfusion medium remained constantly on 7.5. The glucose concentration in the inflowing culture medium was set on 5.56 mmol. In the perfusion medium at the outflow of the perfusion chamber, a level of 4 mmol glucose equilibrated constantly by uptake into the corneal metabolism. Lactate was not contained in the inflowing culture medium, but could be measured in the outflowing medium. The lactate level lightly increased during the 9 days of cultivation from about 2mmol at the begin of the tests to about 2.3-2.5mmol in the follwing days. It should be noted, that the standard deviations were rather small for pH and glucose levels, and for lactate still acceptable. 
Supernatant rinsing medium
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Fig. xx: Analyses of the supernatant medium rinsed for 15 min for sampling of metabolites on the surface of unexposed healthy ex vivo corneas over 9 days. The ordinate gives pH values and concentrations of glucose and lactate in mmol. Each symbol represents means +/- STD (n=16). 

The pH on the corneal epithelial surface remained constantly on 7.8, slightly more alkaline than in the perfusion chamber, possibly due to evaporation of carbon dioxide. The glucose concentration of the culture medium was set on 5.56 mmol. On the corneal suface, levels of about 5.2 mmol glucose were found. Lactate is not contained in the culture medium. Low concentrations of less than 1mmol/l  of lactate were measured in the supernatant rinsing medium after flushing the corneas. 
pH, glucose and, lactate in abraded corneas

Perfusion medium
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 Fig. xx: Analyses of the perfusion medium from ex vivo corneas over 9 days, in which, after an incubation period of 48 hours, the epithelium was removed mechanically. Abscissa: time scale; ordinate: pH values and concentrations of glucose and lactate in mmol. Each symbol represents means +/- STD (n=16). The vertical line at 48 hours marks the abrasio of the epithelium 
The pH remained stable at 7.5 during the whole time of the experiment. After the abrasion in the medium, that passed through the perfusion chamber, the glucose levels were increased and corresponding lactate levels were decreased by about one mmol each for 8 hours. On the next analyses, one day after the abrasion of the epithelium, glucose and lactate levels returned to the initial levels, and so remained until to the seventh day after abrasion. 

Supernatant medium 
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 Fig. 22b: Analyses of the supernatant medium rinsed for 15 min for sampling of metabolites on the surface of ex vivo corneas over 9 days, in which, after an incubation time of 48 hours, the epithelium was removed mechanically. Abscissa: time scale; ordinate: pH values and concentrations of glucose and lactate in mmol. Each symbol represents means +/- STD (n=16). The vertical line at 48 hours marks the abrasio of the epithelium 
On the corneal surface, pH remained constantly at about 7.5. The glucose levels, with some variation, remained constantly on the level given by the rinsing medium. The lactate levels were rather low over the whole time of the experiment. As no lactate was contained in the rinsing medium, only very little lactate was released from the surface. 

pH, gucose and lactate in Tomadol E14-5 10% treated corneas

Perfusion medium
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 Fig. xx: Analyses of the perfusion medium from ex vivo corneas over 9 days, in which, after an incubation period of 48 hours, 10 % tomadol E 14-5 was applied to the corneal surface. Abscissa: time scale; ordinate:pH values and concentrations of glucose and lactate in mmol. Each symbol represents means +/- STD (n=16). The vertical line at 48 hours marks the exposure of the ex vivo corneas to tomadol E 14-5.

The pH remained stable at 7.5 during the whole time of the experiment. After the exposure of the ex vivo corneas to 10 % tomadol E14-5 in the medium, that passed through the perfusion chamber, the glucose levels were increased and corresponding lactate levels were decreased by about one mmol each for 8 hours, On the next analyses, day one after the exposure, glucose and lactate levels were returned to their initial levels, but so remained only for 3 days. Then glucose and lactate levels diverged again. 

Supernatant medium
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 Fig. xx: Analyses of the supernatant medium rinsed for 15 min for sampling of metabolites on the surface of ex vivo corneas over 9 days, in which, after an incubation period of 48 hours, 10 % tomadol E 14-5 was applied to the corneal surface. Abscissa: time scale; ordinate: pH values and concentrations of glucose and lactate in mmol. Each symbol represents means +/- STD (n=16). The vertical line at 48 hours marks the exposure of the ex vivo corneas to tomadol E 14-5.

On the corneal surface, pH rose to 8.0. The glucose, with some variation, remained constantly on the level given by the rinsing medium. As no lactate was contained in the rinsing medium, only very little lactate was released from the epithelium to the surface, which shows very low glucose/lactate metabolism.

pH, glucose and lactate in Tomadol 45-7 3%  treated corneas
Perfusion medium
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 Fig. xx: Analyses of the perfusion medium from ex  vivo corneas over 9 days, in which, after an incubation period of 48 hours, 3 % tomadol 45-7 was applied to the corneal surface. Abscissa: time scale;  ordinate: pH values and concentrations of glucose and lactate in mmol. Each symbol represents means +/- STD (n=16). The vertical line at 48 hours marks the exposure of the ex vivo corneas to 3 % tomadol 45-7.
After the exposure of the ex vivo corneas to 3 % tomadol 45-7 in the medium, that had passed through the perfusion chamber, pH remained constantly at 7,8, The glucose levels were found to be at 4,5 mmol, being lower by one mmol than the given concentration of the inflowing culture medium. The lactate level was found between 2 and 3 mmol. Therefore, glucose and lactate levels observed indicated normal glucose metabolism during the whole period of the experiment, similar to Fig. xx. There was virtually no change of the glucose and lactate levels for about 7 hours after exposure to tomadol 45-7. Then their mean values varied and their standard deviations increased, both, glucose and lactate, presented some divergent variation, but remained in the average on the levels indicated. In the late phase of the experiments, beginning 3 days after the exposure, glucose levels decreased and lactate increased slightly. 

Supernatant medium


[image: image38.wmf]mean values of Glucose/Lactate metabolism and pH

from 16 different cornea

in rinsing media after 15min incubation

0,00

1,00

2,00

3,00

4,00

5,00

6,00

7,00

8,00

9,00

9h ap

15h ap

19h ap

36h aP

8h aB

d1 aB

d2 aB

d3 aB

d4 aB

d5 aB

d6 aB

d7 aB

time

pH-Value

Glucose [mmol/l]

Lactate [mmol/l]


Fig. xx: Analyses of the supernatant medium rinsed for 15 min for sampling of metabolites on the surface of ex vivo corneas over 9 days, in which, after an incubation period of 48 hours, 3 % tomadol 45-7 was applied to the corneal surface. Abscissa: time scale; ordinate: pH values and concentrations of glucose and lactate in mmol. Each symbol represents means +/- STD (n=16). The vertical line at 48 hours marks the exposure of the ex vivo corneas to tomadol 45-7.

On the corneal surface, pH remained constantly at 7.8. The glucose, with some variation, remained constantly on the level given by the rinsing medium. As no lactate was contained in the rinsing medium, only very little lactate was released to the surface, which shows very low glucose/lactate metabolism.

pH, glucose and lactate in H2O2 treated corneas
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 Fig. xx: Analyses of the perfusion medium from ex vivo corneas over 9 days, in which, after an incubation period of 48 hours, 3% H2O2 was applied to the corneal surface. The ordinate gives pH values and concentrations of glucose and lactate in mmol. Each symbol represents means +/- STD (n=8). The vertical line at 48 hours marks the exposure of the ex vivo corneas to 3% H2O2.

The pH remained stable at 7.8 during the whole time of the experiment. After the exposure of the ex vivo corneas to 3% H2O2 in the medium, that passed through the perfusion chamber, the glucose levels increased from 4,0 to 4,8 mmol. At the same time, lactate levels decreased by about 2 mmol for 8 hours. On the next analyses, one day after the exposure to 3% H2O2, glucose and lactate had returned to their initial levels, and so remained until to the end of the experiment after 7 days
Supernatant medium
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Fig. xx: Analyses of the supernatant medium rinsed for 15 min for sampling of metabolites on the surface of  ex vivo corneas over 9 days, in which, after an incubation period of 48 hours, 3% H2O2 was applied to the corneal surface. Abscissa: time scale; ordinate: pH values and concentrations of glucose and lactate in mmol. Each symbol represents means +/- STD (n=8). The vertical line at 48 hours marks the exposure of the ex vivo corneas to 3% H2O2.

On the corneal surface, pH remained constantly at 7.8. The glucose, with some variation, remained constantly on the levels given by the rinsing medium. As no lactate was contained in the rinsing medium, only very little lactate was released to the surface, which shows only low glucose/lactate metabolism.

pH, glucose and lactate in NaOH 2 mol/l treated corneas
Perfusion medium
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Fig. xx: Analyses of the perfusion medium from ex vivo corneas over 9 days, in which, after an incubation period of 48 hours, 2 mol NaOH was applied to the corneal surface. Abscissa: time scale; ordinate: pH values and concentrations of glucose and lactate in mmol. Each symbol represents means +/- STD (n=16). The vertical line at 48 hours marks the exposure of the ex vivo corneas to 2 mol NaOH. 

The pH remained stable at about 7.8 during the whole time of the experiment. After the exposure of the ex vivo corneas to NaOH 2mol in the medium, that passed through the perfusion chamber, the glucose levels increased after 3hours  from 4,2 to 4,8 mmol. At the same time, lactate levels decreased by about 1 mmol for 8 hours. On the follwing day glucose and lactate values normalized to the initial levels and so remained until the end of the experiment on day 7, parallel to the healing of the epithelium as demonstrated in fig xx. 

Supernatant medium
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Fig. xx: Analyses of the supernatant medium rinsed for 15 min for sampling of metabolites on the surface of ex vivo corneas over 7 days, in which, after an incubation period of 48 hours, 2 mol NaOH was applied to the corneal surface. Abscissa: time scale; ordinate: pH values and concentrations of glucose and lactate in mmol. Each symbol represents means +/- STD (n=16).
The vertical line at 48 hours marks the exposure of the ex vivo corneas to 2 mol NaOH. 

On the corneal surface, pH remained constantly at 7.8. The glucose, with some variation, remained constantly on the levels given by the rinsing medium. As no lactate was contained in the rinsing medium, only very little lactate was released to the surface, showing low metabolism
Dose response experiments in glucose/lactate metabolism

As described in the previous chapter, chemical injuries to the ex vivo corneas induced distinct responses of the glucose and lactate levels in the perfusion medium. After chemical damages to the cornea, the glucose levels in the perfusion medium increased, while the lactate levels decreased. This change of metabolite levels represented a disturbance of the glucose metabolism – the glycolysis - in the ex vivo cornea. In this chapter, various dosages of chemical agents were applied to investigate, whether dose responses may be obtained, when ex vivo corneas were exposed to different concentrations of the same chemical substances used before. 

Dose response glucose/lactate metabolism in NaOH treated corneas

Perfusion medium
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Fig. xx: Analyses of the perfusion media from ex vivo corneas over 9 days after burn with different concentrations of NaOH. Abscissa: time scale [hours/days after burn]; ordinate: concentrations of glucose and lactate [mmol/l]. Each symbol stands for means +/- STD (n=3), the vertical line at 48 hours marks the time point of  exposure of the ex vivo corneas to NaOH. 

After the exposure of the corneal surface to 0.2, 0.4, and 0.8 mol NaOH, the expected increase of the glucose levels in the perfusion medium (Fig. 27) developed slowly, beginning on day 3. In the same time, also the lactate level responded to the chemical injuries and decreased. The changes of the glucose and lactate levels were less pronounced, when mild alkali, 0,2 mol NaOH, was applied, while the exposure of the ex vivo cornea to 0.4 and 0.8 mol NaOH resulted in more prominent responses of the metabolite levels, however quite close to each other. It is worth to mention, that both, the increase of glucose, and the decrease of lactate lasted for longer than in the experiments reported in the previous chapter, where only 2 mol NaOH was used. At least for the lactate levels from days 5 to 7, the differences between the corneas exposed to 0.2 mol NaOH on one side, and the burns with 0.4 and 0.8 mol NaOH on the other side, seemed to be statistically significant different, even in the small number of cases evaluated here. It may be concluded, that with 0.4 mol NaOH, the maximum damage was obtained, that could be assessed with the model of the ex vivo cornea, and that with 0.8 mol NaOH no further alteration in the perfusion media could be achieved. 

Supernatant
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Fig. xx: Analyses of the supernatant medium rinsed for 15 min on the ex vivo corneas for sampling metabolites on the surface over 9 days after burn with different concentrations of NaOH. Abscissa: time scale[hours/days after burn]; ordinate: concentrations of glucose and lactate [mmol/l]. Each symbol stands for means +/- STD (n=3), the vertical line at 48 hours marks the time point of  exposure of the ex vivo corneas to NaOH. 

In the same experiments, with all of the NaOH concentrations used for irritation of the ex vivo cornea, the supernatant rinsing media (Fig. xx) exhibited equal changes of the glucose and lactate levels in parallel to the results of the perfusion media as presented in Fig. xx. However, the curves were almost identical for all concentrations of alkali used, .i e. there were no differences in the glucose and lactate levels found under different exposures. But the time course of the concentration changes, i.e. the increase of glucose and the decrease of lactate on day three were almost identical with the perfusion media. 

Dose response glucose/lactate metabolism in H2O2 treated corneas

Perfusion medium
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Fig. xx: Analyses of the perfusion media from ex vivo corneas over 9 days after burn with different concentrations of H2O2 . Abscissa: time scale [hours/days after burn]; ordinate: concentrations of glucose and lactate [mmol/l]. Each symbol stands for means +/- STD (n=3), the vertical line at 48 hours marks the time point of exposure of the ex vivo corneas to H2O2. 

In the perfusion medium of the ex vivo corneas exposed to various concentrations of H2O2, as after NaOH exposure, the glucose levels increased and the lactate levels decreased. Also, the changes in the levels of the two metabolites were larger with the higher concentration of the irritant. But different from the irritation by NaOH, after exposure to H2O2, the changes of the glucose and lactate levels began immediately after the exposure. 
Supernatant
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Fig. xx: Analyses of the supernatant medium rinsed for 15 min on the ex vivo corneas for sampling metabolites on the surface over 9 days after burn with different concentratins of H2O2.Abscissa: time scale [hours/days after burn]; ordinate: concentrations of glucose and lactate [mmol/l]. Each symbol stands for means +/- STD (n=3); the vertical line at 48 hours marks the exposure of the ex vivo corneas to H2O2. 

In the supernatant rinsing media of the same experiments with H2O2 burnt corneas the mean values of glucose and lactate levels did not change that much, and the standard deviations were rather high, so that no conclusion could be drawn. 

Dose response glucose/lactate metabolism in TCA treated corneas

Perfusion medium
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Fig. xxx: Analyses of the perfusion media from ex vivo corneas over 9 days after burn with different concentrations of TCA. Abscissa: time scale [hours/days after burn]; ordinate: concentrations of glucose and lactate [mmol/l]. Each symbol stands for means +/- STD (n=3); the vertical line at 48 hours marks the exposure of the ex vivo corneas to TCA. 

After exposure of the ex vivo corneas to TCA, in the perfusion medium, the glucose levels remained constantly on levels of about 4.0 mmol for  the whole time of the experiment lasting 9 days. No differences were found, when various concentrations of TCA were applied. After the exposure, also the lactate levels did not decrease from 2.0 mmol. Thus, the glucose and lactate levels were consistent with a normal glucose turnover in the ex vivo corneas after irritation by TCA. Indeed, the biochemical results of TCA damage to the cornea resembled the diagrams of glucose/lactate metabolism of the untreated corneas. 
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Fig. xx: Analyses of the supernatant medium rinsed for 15 min on the ex vivo corneas for sampling metabolites on the surface over 9 days after burn with different concentrations of TCA. Abscissa: time scale [hours/days after burn]; ordinate: concentrations of glucose and lactate [mmol/l]. Each symbol stands for means +/- STD (n=3); the vertical line at 48 hours marks the exposure of the ex vivo corneas to TCA. 

In the supernatant rinsing media, the glucose concentrations were constant, and the lactate increased only a little after burn with TCA just like in the untreated cornea as demonstrated in Fig. xx and xx on page xx. There was no difference found in the various concentrations.

Dose response glucose/lactate metabolism in SLS treated corneas

Perfusion medium
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Fig. xx: Analyses of the perfusion media from ex vivo corneas over 9 daysafter burn with different concentrations with SLS. Ordinate: concentrations of glucose and lactate in mmol. Each symbol stands for means +/- STD (n=3) Abscissa: time scale; the vertical line at 48 hours marks the exposure of the ex vivo corneas to SLS. 

After exposure to SLS (Fig. xx and xx), the glucose and lactate levels in the perfusion medium were found to be very similar to the results obtained after exposure to TCA, i.e. they remained nearly constant with a little decrease in lactate production and glucose consumption several hours after burn. No dose dependence could be detected when observing the lactate production, an obviouse lowwer level of the glucose concentration throughout the testings could be seen in the corneas treated with SLS 1,5%. The other concentrations of the chemical did not reveal a significant difference in the glucoe consumption.
[image: image102.png]


Supernatant
Fig. xx: Analyses of the supernatant medium rinsed for 15 min on the ex vivo corneas for sampling metabolites on the surface over 9 days after burn with different concentrations with SLS. Abscissa: time scale [hours/days after burn]; ordinate: concentrations of glucose and lactate [mmol/l]. Each symbol stands for means +/- STD (n=3); the vertical line at 48 hours marks the exposure of the ex vivo corneas to SLS. 

An increase of the lactate production of the SLS burnt corneas could be seen from day 3 on after burn, but no clear dose response was to be detected, especially the higher concentrations did not lead to a higher break-in in the metabolic system.
Detection of cytokines and growthfactors in the perfusion medium
In the following diagrams the measured levels of several cytokines and growthfactors (IL-1α, IL-1β, IL-8, IL-10, MCP-1, TNFα, MIP-1β, FGF, VEGF) in untreated corneas and in those after burn with different chemicals (H2O2 3%, NaOH 2mol, Tomadol E14-5 10%) are reported. Each detected level represents the mean concentration  in a pool of eight sampled perfusion media of the corneas.

Detection of IL1 alpha from pooled media samples 
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Fig. xx: Levels of IL-1-alpha; Ordinate: levels of Il-1-alpha in pg/ml of perfusion media.; Abscissa:  time scale for each of the exposure experiments; nP = “after preparation”; nV = “after burn”
In the perfusion media from ex vivo corneas without trauma, the IL-1-alpha appeared within the limits of reliable analyses after 2, 3, 5, 6, and 9 days.  Compared to media from corneas without trauma, IL-1-alpha was increased by H2O2 exposure and after sodiumhydroxide. Lower levels resulted from Tomadol E14-5, hardly exceeding the lower limit of detection only at 8 hours and one day after exposure. 
Detection of IL 1-beta from pooled media samples
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Fig. xx: Levels of IL-1-beta; Ordinate: levels of Il-1-beta in pg/ml of perfusion media.; Abscissa:  time scale for each of the exposure experiments; nP = “after preparation”; nV = “after burn”
In the perfusion medium from ex vivo corneas without trauma, the IL-1-beta appeared within the limits of reliable analyses after 4 and 5 days.  Compared to corneas without trauma, IL-1-beta is upregulated already 36 hours after preparation, and on 1, 3, 4, and 5 days after H2O2 exposure with increasing levels. IL-1-beta exceeded the limit of detection only 8 hours after exposure to sodiumhydroxide, and Tomadol E14-5.

Detection of IL-8 from pooled media samples
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Fig. xx: Levels of IL-8; Ordinate: levels of IL-8 in pg/ml of perfusion media.; Abscissa:  time scale for each of the exposure experiments; nP = “after preparation”; nV = “after burn”
IL-8 appeared in all of the media samples clearly above the lower limit of detection. In the perfusion medium from ex vivo corneas without trauma, the levels of IL-8 were very prominent.  Compared to corneas without trauma, IL-8 was rather low after exposure to H2O2. IL-8 is well represented already 36 hours after preparation, and markedly elevated after exposure to 2n NaOH, after 1, 2, and 3 days with decreasing levels and with a second maximum value on day 6. After exposure to tomadol E14-5, IL-8 exceeded generally initial values, but not the levels released from corneas without trauma.
Detection of MIP1-beta from pooled media samples
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Fig. xx: Levels of MIP1-beta; Ordinate: levels MIP1-beta in pg/ml of perfusion media.; Abscissa:  time scale for each of the exposure experiments; nP = “after preparation”; nV = “after burn”
MIP-1-beta appeared in all of the medium samples clearly above the lower limit of detection and in the same range of concentrations. Up to now, a different pattern of MIP-1-beta levels was not detectable.
Detection of basic FGF from pooled media samples
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Fig. xx: Levels of FGF; Ordinate: levels of FGF in pg/ml of perfusion media.; Abscissa:  time scale for each of the exposure experiments; nP = “after preparation”; nV = “after burn”
In all of the experiments presented in this diagram, FGF appeared in the perfusion media with very high levels immediately after preparation, i.e. at 9 hours “nP”. In the perfusion media from ex vivo corneas without trauma, elevated levels of FGF were found at almost all times of the experiment. Compared to corneas without trauma, after exposure to H2O2, FGF remained rather low following the initial peak. After exposure to 2 n NaOH, the FGF level in the perfusion medium was increased only at 8 hours and then faded away. Before and after exposure to tomadol E14-5, following the initial peak value, FGF levels in the perfusion media from the ex vivo corneas were elevated up to day 1, then gradually disappeared. 
Detection of VEGF-165  from pooled media samples
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Fig. xx: Levels of VEGF-165; Ordinate: levels of VEGF-165 in pg/ml of perfusion media.; Abscissa:  time scale for each of the exposure experiments; nP = “after preparation”; nV = “after burn”
VEGF-165 appeared in all of the samples clearly above the lower limit of detection. In the perfusion media from ex vivo corneas without trauma, the levels of VEGF-165 varied between about 1.2pg up to about 6.5pg. VEGF-165 levels were markedly elevated after exposure to H2O2, up to more than twice the levels of the ex vivo cornea without trauma and over the whole time period of the experiment. In contrast to its response to H2O2, VEGF-165 was rather low before and after exposure to 2 n NaOH. After exposure to tomadol E14-5, VEGF-165 exceeded generally initial values, but not the levels of corneas without trauma.

Dose response experiments with analyses of cytokines/growth factors in the perfusion medium

The analyses of these mediators measured in the perfusion medium of the artificial anterior chamber (AACM) were performed with the Luminex assay in the laboratory of the Institute for Diabetological Research at Düsseldorf, as described previously on page xx. In the following presentations, all data measured with the system were referred and normalized to the individual pre-incubation value of each of the ex vivo corneas. By this procedure, the absolute differences between the starting points of individual corneas were eliminated. The controls, untargeted corneas, if available, were processed mathematically the same way. In the dose response files of each mediator, the analytical data, were computed with reference to the mean concentrations taken from all preincubated 187 corneas being analyzed 36 hours of pre-incubation before any exposure. This calculation did not eliminate the absolute starting point dependencies of individual corneas, since these values were saved in the data set of pre-incubated ex vivo corneas. Table xx gives the mean values and standard deviations of all data of cytokine levels collected from the individual perfusion medium in the artificial anterior chamber (AACM) after 36 hours of pre-incubation before exposures to chemical injuries, or abrasion of the epithelium. These values were taken for reference to the changes in cytokine levels during the following experiments. 

	
	FGF
	IL-8
	IL-1 beta
	IL-1 alpha
	VEGF
	MIP 1beta

	Mean
	4.511
	273.268
	0.244
	0.653
	43.243
	3.566

	Standard -deviation
	±9.120
	±178.1087
	±0.223
	±0.555
	±60.860
	1.720

	Tab. xx: mean values and standard deviations of cytokine levels in the perfusion medium of 187 ex vivo corneas


The following diagrams, representing the results of the dose response experiments, show the levels of the different mediators in relation to the initial values after preincubation for 36 hours, i.e immediately before exposure, (in %) in a logarithmic scale. Every substance was tested on 3 corneas; the measeurements were done in the perfusion medium as well as in the supernatant medium.

Dose response of Fibroblastic Growth Factor (FGF) after NaOH burn 
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Fig. xx: Fibroblastic Growth Factor (FGF) levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of NaOH
When the ex vivo corneas were burnt with 0.2 mol, 0.4 mol and 0.8 mol NaOH, FGF concentrations in the perfusion media did not differ from the initial values before exposure. But on exposure to 2 mol NaOH, FGF levels were increased by 500% six hours after the burn. However, standard deviations were excessively high. Therefore, interpretation of this result should done be very reluctant. 

Supernatant medium
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Fig. xx: Fibroblastic Growth Factor (FGF) levels in the supernatant rinsing medium (SM) of ex vivo corneas after exposure to various concentrations of NaOH

The results of this experiment show some excessive high FGF values on day 1 and 2 in the untouched control and two days after exposure to 0,4 mol NaOH. Apart from that no bigger alterations could be detected.

Dose response of Fibroblastic Growth Factor (FGF) after H2O2 burn
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Fig. xx: Fibroblastic Growth Factor (FGF) levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of H2O2
After application of H2O2 to the surface of the ex vivo corneas FGF release into the perfusion medium was different: With 1.5% H2O2 FGF decreased stepwise from 6 hours to two and further to seven days. On application of 3% H2O2, FGF was increased by 200% 6 hours later, and after 7 days still elevated by 80% of the initial values. After 6% H2O2, FGF was decreased to 25% and 20% of the initial values after 2 and 7 days, respectively. Two and seven days after exposure to 12% H2O2, FGF was almost disappeared from the perfusion medium. The same happened to untouched control corneas. 
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Fig. xx: Fibroblastic Growth Factor (FGF) levels in the supernatant medium of ex vivo corneas after exposure to various concentrations of H2O2
 Like in the perfusion medium (AACM), in the supernatant rinsing medium (SM), FGF levels tended to be decreased after exposure to higher concentrations of H2O2. The very high standard deviations in the SM after exposure to 3% H2O2 resembled the prominent response in the perfusion medium AACM. 

Dose response of Fibroblastic Growth Factor (FGF) after TCA  burn
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Fig. xx: Fibroblastic Growth Factor (FGF) levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of TCA
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Fig. xx: Fibroblastic Growth Factor (FGF) levels in the supernatant medium of ex vivo corneas after exposure to various concentrations of TCA
Dose response of Fibroblastic Growth Factor (FGF) after SLS burn

Perfusion media
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Fig. xx: Fibroblastic Growth Factor (FGF) levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of SLS
The experiments with 1.5% sodium lauryl sulfate (SLS) showed 6 hours after exposure a significant increase of FGF in the perfusion medium to almost double of the initial values. With application of higher concentrations of SLS to the surface of the ex vivo corneas, FGF release to the perfusion media was decreased. 

Supernatant medium
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Fig. xx: Fibroblastic Growth Factor (FGF) levels in the supernatant medium of ex vivo corneas after exposure to various concentrations of SLS
In the supernatant rinsing media (SM), after SLS exposure, FGF levels were rather low. Only with 1.5% SLS exposure, FGF was significantly elevated after 7 days. But control values were excessively high like in the supernatants after exposure to NaOH.
Dose response of IL-1α after NaOH  burn
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Fig. xx: IL-1α levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of NaOH
In the dose response experiments, on the time point of 6 hours after exposure, IL-1-alpha was increased in the perfusion media (AACM) with exposure to 0.2 mol NaOH by 60% of the values before, and with 0.4 mol NaOH by 100%. Two and seven days after exposure to 0.2 mol NaOH, IL-1-alpha was still increased by 50% and 70%, respectively, while on the same time, after 0.4% NaOH, IL-1-alpha was significantly decreased. After exposure to 0.8 and 2.0 mol NaOH, the ex vivo corneas did not produce higher levels of IL-1-alpha in the perfusion media than normally found in unexposed ones 6 hours and 2 days later. However, 7 days after exposure to 0.8 and 2.0 mol NaOH, IL-1-alpha levels were significantly decreased. 
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Fig. xx: IL-1α levels in the supernatant medium of ex vivo corneas after exposure to various concentrations of NaOH

In the supernatant rinsing medium (SM), after exposure to NaOH, IL-1-alpha increased only, when 2 mol NaOH was applied. Then, 1 day afterwards, IL-1-alpha was elevated by 100% of the initial values. After exposure to 0.8 and 0.4 mol NaOH, IL-1-alpha was decreased, and after application of 0.2 mol NaOH, IL-1-alpha remained unchanged. 

Dose response of IL-1α after H2O2  burn
Perfusion medium
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Fig. xx: IL-1α levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of H2O2
After exposure to H2O2, the perfusion media did not show important changes of the IL-1-alpha levels. There were some very high standard deviations in the experiments with 3% and 12% H2O2, and in the control values excessive IL-1-alpha levels. 
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Fig. xx: IL-1α levels in the supernatant medium of ex vivo corneas after exposure to various concentrations of  H2O2
In the supernatant rinsing medium (SM), after exposure to H2O2, no prominent deviations from normal values of il-1α were observed. However, two and 7 days after 3% H2O2 exposure, elevations of the IL-1-alpha levels were found by 70% and 80% from the initial values, which could be statistical significant on day 2, as estimated from standard deviations. 

Dose response of IL-1α after SLS  burn
As too many measurement results were out of range < 0, below the lower detection limit the follwing digrams do not use the logarithmic scale like in the previous diagrams but absolute values in pg/ml.
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Fig. xx: IL-1α levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of SLS.
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Fig. xx: IL-1α levels in the supernatant medium (AACM) of ex vivo corneas after exposure to various concentrations of SLS.
In the perfusion medium as well as the supernatant medium in the first days after burn with SLS nearly no IL-1α could be detected, exept after burn witht SLS 30% in the perfusion medium after six hours. On day seven there were concentrations between 0.6 and 1.0 pg/ml in the perfusion medium respectively between 0.75 and 1.2 pg/ml measured. In the control group at the begin and after seven days values of 0,4 could be detected in the perfusion medium, after six hours and two days, lower concentrations were found. The highest peak in the supernatant medium was measured after after one day of about 0.6 pg/ml. 
Dose response of IL-1β after NaOH  burn
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Fig. xx: IL-1β levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of NaOH

The levels of IL-1-beta in the perfusion medium (AACM) after exposure of the ex vivo cornea to NaOH resembled the results of IL-1-alpha analyses as presented in Fig. xx. With IL-1-beta, the same increase was observed 6 hours after exposure to 0.4 mol NaOH. Contrary to IL-1-alpha, IL-1-beta did not increase in the perfusion media after exposure to 0.2 mol NaOH. In general, after exposure to NaOH concentrations as applied in these experiments, the tendency of decreased release was more prominent with IL-1-beta than with IL-1-alpha. 
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Fig. xx: IL-1β levels in the supernatant medium of ex vivo corneas after exposure to various concentrations of NaOH

Exept on day one after burn with NaOH 2mol there was a decrease in the IL-1β concentrations throughout the whole experiments in the supernatant medium after burn with the different concentrations of NaOH.
Dose response of IL-1β after H2O2  burn
Perfusion medium
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Fig. xx: IL-1β levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of H2O2
On the exposure to 6% and 12% H2O2, IL-1-beta was increased in the perfusion media (AACM) on day 2 by 100% and 300%, respectively, compared to the initial values before the experiment. However, the control series of ex vivo corneas, running in parallel, revealed a similar increase of IL-1-beta in the perfusion medium on the same day 2 of ex vivo cultivation. Apart from that nearly no variation in concentratin of IL-1β was detected I the perfusion medium.
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Fig. xx: IL-1β levels in the supernatant medium of ex vivo corneas after exposure to various concentrations of H2O2
On the second day after burn with H2O2 3% resp. 6% very high concentrations of IL-1-beta (570% resp. >700%) could be detected. The other measurements schowed rather normal values without any bigger in-/decreases.

Dose response of IL-1β after SLS  burn
Perfusion/supernatant medium
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Fig. xx: IL-1β levels in the supernatant medium of ex vivo corneas after exposure to various concentrations of SLS

In both media (perfusion and supernatant) only on day seven after burn IL-1-beta could be detected in a significant way. Due to many measurement results out of range < 0, below the lower detection limit in the supernatant medium the levels in the digram are indicated in absolute values [pg/ml].
Dose response of IL-8  after NaOH  burn
Perfusion medium
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Fig. xx: IL-8 levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of NaOH

After burn with relatively mild concentrations of NaOH (0.2 and 0.4 mol) there was an increase of the IL-8 concentration on the first days and afterwards a decrease. With higher concentrations no boost at all could be detected but a decrease in the IL-8 values from the beginning on. 
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Fig. xx: IL-8 levels in the supernatant medium of ex vivo corneas after exposure to various concentrations of NaOH

In the supernatant rinsing media (SM), the IL-8 was increased at six hours and on day two after exposure to 2.0 mol NaOH. With the other concentrations of NaOH a decrease of the IL-8 values over the days presented. The control group showd high boosts throughout the measurements after burn.

Dose response of IL-8  after H2O2  burn
Perfusion medium
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Fig. xx: IL-8 levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of H2O2
After exposure of the surface of the ex vivo corneas to H2O2, in the perfusion media (AACM) the IL-8 levels were increased 2 days later: With 1.5% H2O2, by 100% of the initial values, and with 3% H2O2, by 50%. Irritation with 6.0% H2O2, resulted six hours after exposure with an increase of IL-8 by 50%, and 2 days later by 100%. After exposure to 12.0% H2O2, the IL-8 levels were decreased
Supernatant medium
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Fig. xx: IL-8 levels in the supernatant medium (SM) of ex vivo corneas after exposure to various concentrations of H2O2
The response on the surface of the ex vivo corneas, as presented in Fig. 69, to irritation by H2O2 was also very prominent. But the increase of the IL-8 levels in the supernatant rinsing media (SM) appeared already on the first day after exposure. After exposure to 1.5% H2O2, the IL-8 levels were increased by 180% on day 1, by 80% on day 2. With 3.0% H2O2, IL-8 levels were elevated by 120% on day 1, by 180% on day 2, and by 200% on day 7. After exposure to 6.0% H2O2, the increase of IL-8 levels amounted 120% on day 1 only. After exposure to 12.0% H2O2, the IL-8 levels were decreased on days 2 and 7. 

Dose response of IL-8  after TCA  burn
Perfusion medium/supernatant medium
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Fig. xx: IL-8 levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of TCA
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Fig. xx: IL-8 levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of TCA
The response of the ex vivo corneas to exposure to trichloroacetic acid (TCA), was prominent in the perfusion medium (AACM) and in the supernatant rinsing medium (SM). After application of TCA to the cornea surface, from the epithelial as well as from the endothelial side, from day one to day 2, increasing amounts of IL-8 were released into the media AACM and SM. Seven days after exposure, the IL-8 levels were decreased, but did not come back to the initial values. 

In detail, in the perfusion media (AACM), after exposure to 3%, 6%, and 15% TCA, the IL-8 levels were increased after six hours by 20%, 40%, and 80%, respectively; further on day 2, the IL-8 levels were increased by 60%, 80%, and 100% respectively of the initial values. The increase of IL-8 levels was more prominent in the AACM, than in the SM. After exposure to 30% TCA, only slight increases were observed, not consistent with the other TCA concentrations applied. 

In the supernatant rinsing media (SM), the increase of IL-8 levels was much of the same as in the perfusion media (AACM), but only after exposure to 3% and 6% TCA. With higher TCA concentrations applied, 15% and 30%, IL-8 levels were elevated only a little.

Dose response of IL-8  after SLS  burn
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Fig. xx: IL-8 levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of TCA
[image: image78.emf]Dose response SLS

IL8

 from SM

0

50

100

150

200

250

300

350

400

450

3% 6% 15% 30% Control

conc.

in % compared to control

before burn

d1

d2

d7


Fig. xx: IL-8 levels in the supernatant medium (SM) of ex vivo corneas after exposure to various concentrations of TCA
With exposure to sodium lauryl sulfate (SLS), the response by IL-8 release was much of the same as after TCA. But contrary to TCA, after application of 30% SLS, the IL-8 levels were still higher than after 3%, 6%, and 15% SLS. Not so much in the perfusion media, especially in the supernatant rinsing media, the IL-8 increase seemed to be dose dependent with the day 2 values, which amounted with 3% SLS 60%; with 6% SLS 90%; with 15% SLS 140%; and with 30% SLS 220% of the initial values.  

The increase of IL-8 levels in the media on both sides of the ex vivo corneas increased with time and showed dose responses.

Dose response of MIP  after NaOH  burn
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Fig. xx: MIP levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of NaOH

In the perfusion media (AACM) of ex vivo corneas, MIP-1-beta was present at all times of the experiment. The exposure to various concentrations of NaOH did not change the MIP-1-beta levels in the perfusion media (AACM) initially, but seven days after the exposure to NaOH, the MIP-1-beta levels were decreased by 20% to 40% of the initial values. 
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Fig. xx: MIP levels in the supernatant medium (SM) of ex vivo corneas after exposure to various concentrations of NaOH

The MIP-1-beta levels in the supernatant rinsing media (SM), were increased by 30 % of the initial values only on days 1 and 2 after exposure to 2.0 mol NaOH, after exposure to the other concentrations of NaOH used in these experiments, the MIP-1-beta remained nearly unchanged.
Dose response of MIP1-beta  after H2O2  burn
Perfusion medium/supernatant medium 
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Fig. xx: MIP1-beta levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of H2O2
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Fig. xx: MIP1-beta levels in the supernatant medium (SM) of ex vivo corneas after exposure to various concentrations of H2O2
Like with NaOH exposure, with H2O2 no prominent change of the MIP-1-beta levels was observed in the perfusion and supernatant rinsing media over 7 days. 

Dose response of MIP1-beta  after TCA  burn
Perfusion medium/supernatant medium
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Fig. xx: MIP1-beta levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of TCA
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Fig. xx: MIP1-beta levels in the supernatant medium (SM) of ex vivo corneas after exposure to various concentrations of TCA

After exposure of the ex vivo cornea to TCA, measurements of MIP-1-beta levels in the perfusion and supernatant rinsing media were rather difficult. Therefore, the results were given in absolute levels in pg/ml. The lower detection limit of the analyses was 2.12. pg/ml. As can be seen in diagrams of Fig. xx and xx, in the exposure experiments, the values for the levels of MIP-1-beta were below the limit of detection in the perfusion media, and slightly above in the supernatant rinsing media. In the control corneas, however, the MIP-1-beta levels were well in reliable measuring ranges. Consequently, after exposure to TCA, MIP-1-beta disappeared from the media around the ex vivo cornea, as was observed with IL-1.

Dose response of MIP1-beta  after SLS  burn
Perfusion medium
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Fig. xx: MIP1-beta levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of SLS
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Fig. xx: MIP1-beta levels in the supernatant medium (SM) of ex vivo corneas after exposure to various concentrations of SLS

After exposure of the ex vivo corneas to sodium lauryl sulfate (SLS), MIP-1-beta levels in the perfusion and supernatant rinsing media were well established. There were some decreased levels of MIP-1-beta on days 1 and 2, but the differences from the initial values were not significant. In both media, after exposure to various concentrations of SLS, the MIP-1-beta levels were increased not before 7 days. Then the MIP-1-beta levels were increased by 100% in the perfusion media, and by 150% to 200% in the supernatant rinsing media. With SLS concentration of 30%, the increase of MIP-1-beta was more than 200% of the initial values in the supernatant rinsing media. Contrary to IL-1, after exposure to SLS, MIP-1-beta was released from the ex vivo corneas.  
Dose response of VEGF  after NaOH  burn
Perfusion medium
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Fig. xx: VEGF levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of NaOH

After exposure of the surface of the ex vivo corneas to 0.2 mol NaOH, in the perfusion media, the VEGF levels were increased with by 50% of the initial values after six hours for two days. After seven days, VEGF was decreased to 30% of the initial values. When the ex vivo corneas were exposed to 0.4 mol NaOH, after six hours and 2 days the VEGF levels were decreased to 50% of the initial values, after 7 days far more down to 15% of the initial values. After exposure to 0.8 mol NaOH, VEGF levels in the perfusion media remained unchanged and decreased on day seven to 20% of the initial values. When 2.0 mol NaOH were applied to the surface of the ex vivo corneas, VEGF was slightly decreased after six hours and elevated by 40% of the initial values after 2 days. Seven days after exposure to 2.0 mol NaOH, the VEGF levels were like the initial values. 

Supernatant medium
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Fig. xx: VEGF levels in the supernatant medium (SM) of ex vivo corneas after exposure to various concentrations of NaOH

In the supernatant rinsing medium, the VEGF levels changed in a different way than in the perfusion medium. After exposure of the surface of the ex vivo corneas to increasing concentrations of NaOH, the VEGF levels were increased proportionally with rising NaOH concentrations. After exposure to 0.2 mol NaOH, VEGF did not change for six hours, after 2 days was decreased to 80% of the initial values, and after 7 days, it was not found any more. After exposure to 0.4 mol NaOH, six hours later, VEGF was increased slightly by 20% of the initial values. Like after exposure to 0.2 mol NaOH, after exposure to 0,4 mol NaOH, in the supernatant rinsing media, VEGF levels were decreased on day two down to 60% of the initial values, and after 7 days completely disappeared. When 0.8 mol NaOH were applied to the surface of the ex vivo corneas, after six hours, VEGF levels were increased by 120%, and after 2 days still by 100%, but after 7 days decreased to zero. Six hours after exposure to 2.0 mol NaOH, in the supernatant rinsing media, VEGF levels were increased by 320%, after 2 days, by 410% of the initial values, and after 7 days, VEGF levels were still elevated by 220% with an excessive high standard deviation. 

Dose response of VEGF  after H2O2  burn
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Fig. xx: VEGF levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of H2O2
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Fig. xx: VEGF levels in the supernatant medium (SM) of ex vivo corneas after exposure to various concentrations of H2O2
Exposure of the surface of the ex vivo corneas to H2O2 induced very prominent changes as excessive elevations of VEGF levels in the perfusion and the supernatant rinsing media where found. While no change of the VEGF levels was observed six hours after burn, two days after exposure to H2O2, VEGF levels in the perfusion medium were increased with 1.5% H2O2 by 1000%, i. e. 100 times the initial values. Seven days later, after exposure to 1.5% H2O2, the VEGF levels were decreased to less than 50% of the initial values. With exposure to 3% H2O2, the changes of VEGF levels induced in the perfusion media were much the same. Six hours after exposure, VEGF levels were less than the initial values, after 2 days elevated by 600%, and after 7 days in the average by 300% with excessive high standard deviation. After exposure of the ex vivo corneas to 6% H2O2, after six hours, VEGF was increased by 100%, after two days by 4500%, and after seven days decreased to much less than the initial values. When 12% H2O2 were applied to the ex vivo corneas, no rise of VEGF levels in the perfusion media was observed at all. Only after 7 days, VEGF was decreased to about 10% of the initial values. 

Dose response of VEGF  after TCA  burn
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Fig. xx: VEGF levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of TCA

In the perfusion media, six hours after exposure of the ex vivo corneas to trichloroacetic acid (TCA), with all concentrations of TCA applied, the VEGF levels were decreased to 50% to 80% of the initial values. Two days after the exposure to 3%, 6%, 15%, and 30% TCA, VEGF levels were increased by 50%, 100%, 100%, and 90% of the initial values, respectively. Seven days after exposure, in the perfusion media, VEGF levels were decreased to 50% after 3% and 30% TCA; they were increased by 30% and 40% after 6% and 15% TCA. However, the changes of the control corneas were similar to the exposed ones, except that the VEGF of the unexposed cornea after 2 days went up by 1300%. 
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Fig. xx: VEGF levels in the supernatant medium (SM) of ex vivo corneas after exposure to various concentrations of TCA

In the supernatant rinsing media, after exposure to 3%, 6%, 15%, and 30% TCA, VEGF levels showed a parallel, phasic increase after six hours by 100%, 60%, 80%, and 60%, respectively. Two days after erxposure to 3%, 6%, 15%, and 30% TCA maximum VEGF levels were increased by 880%, 880%, 500%, and 750% of the initial values. Control values behaved similarly, but with rather low levels of VEGF
Dose response of VEGF  after SLS  burn
Perfusion medium
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Fig. xx: VEGF levels in the perfusion medium (AACM) of ex vivo corneas after exposure to various concentrations of SLS

In the perfusion media (AACM), within six hours after exposure to various concentrations of sodium lauryl phosphate (SLS), VEFG levels did not change and were increased only slightly, by 30%, when 30% of SLS was applied. But two days after exposure to 1.5%, 3%, 15%, and 30% SLS, VEGF levels in the perfusion media were increased by 220%, 280%, 300%, and 350% of the initial values, respectively. The increase of VEGF levels in the perfusion media after exposure to 1.5% and 3% SLS showed dose response. Seven days after exposure to 1.5%, 3%, and 15%, SLS, VEGF levels were decreased to 60% to 70% below the initial values. But after 30% SLS exposure, VEGF levels were still increased by 150% of the initial values. Again, like in the control corneas of TCA exposure, the control corneas to SLS experiments were very highly increased, after six hours by 150%, after two days by 2300% and after 7 days by 50%. 
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Fig. xx: VEGF levels in the supernatant medium (SM) of ex vivo corneas after exposure to various concentrations of SLS

In the supernatant rinsing media (SM), the exposure to 1.5%, 3%, 15%, and 30% SLS induced VEGF level increases, in  classical dose response functions with maximum values after exposure to 15% SLS on the time points investigated. On day 1, VEGF levels were increased by 60%, 100%, 300%, and 200% after exposure to 1.5%, 3%, 15%, and 30% SLS, respectively. On day 2, VEGF levels were increased by 110%, 400%, 600%, and 450% after exposure to 1.5%, 3%, 15%, and 30% SLS, respectively. On day 7, VEGF levels were increased by 60%, 80%, 750%, and 200% after exposure to 1.5%, 3%, 15%, and 30% SLS, respectively. The control corneas released VEGF only on day 2 by 250% above control values. This experiment resulted in very convincing VEGF responses to the exposure to SLS. 
Discussion
MMAS and epithelial wound healing
The hardly increasing MMAS scores of the pictures taken of  the untreated corneas show that apart from cell detritus that accumulated on the corneas’ surfaces nearly no epithelial damage could be detected after culturing these corneas in the EVEIT system. Concerning morphological criteria the EVEIT seems thus to be able to keep alive cultured corneas. Furthermore, as fig. xx and xx show after abrasions done on the corneas nearly complete epithelial wound healing could be demonstrated after about five days. As corneas treated with H2O2 3%, NaOH 2mol, tomadol 47-5 3% and tomadol 14-5 10% however showed either only a slight healing of the initial epithelial defect or even no healing resp. enlargement of the primary defects it is obvious that by means of the EVEIT system the potential of chemicals to cause damage on corneas can be quantified. To search out if there is any dose dependent effect we performed experiments with different concentrations of the same chemicals. Though some difficulties appeared:
We performed the testings  wih TCA in the concentrations of 3%, 6%, 15%, and 30%. TCA is frequently used for biochemical analysis; complete precipitation of tissue protein is then achieved with 6% TCA. Since such TCA concentrations are applied in analytic techniques since more than hundred years, it may be allowed, to assume, that in the experiments of Fig. xx, maximum toxicity of TCA may have been surpassed, so that a clear dose dependence can not be expected when using these high concentrations as done by us. Dose responses on TCA-application may be found in concentrations far below 6%. 

The testings with SLS did not show either dose dependence. In the groups of 1,5%, 3% and 15% concentration nearly equal MMAS scores were found. It is noticeable that corneas burnt with 30% SLS showed  much lower MMAS. This could have been due to the rather high viscosity of 30 % SLS, which might not have been transferred properly to the surface of the ex vivo cornea from the contact lens used for application in these experiments.
The apparent, but not significantly less severe MMAS values after exposure to 2mol NaOH might have been due to a different application technique in these experiments, so that a comparision of the MMAS may not necessarily be allowed.
All things considered the bars for the higher concentrations in the diagrams fig xx-xx on the right sides suggested to conclude, that the concentrations of TCA, SLS and H2O2  selected for investigation with the ex vivo cornea system were at maximum toxicity and therefore too high to reveal dose responses. When having a look at the MMAS scores found in these experiments nearly the same phenomenen can be detected: Especially the tests with TCA propose that the used concentrations were too high to obtain dose responses. Consequently, further experiments may be worth to search for dose responses with lower exposure concentrations. Also higher numbers of experiments per concentration group may reveal significant dose responses. However, the absolute mean values of differences between concentration groups should be large and the standard deviations small enough to separate single measurements from average comparators.  
Endothelial damage

The endothelial damage after burn with NaOH on day 7 shows a clear dose response, which may become statistically significant with a larger number of cases. These data support the assumption known from multiple experiments, that alkali penetrates the corneal stroma in a measurable time, which is longer with lower concentrations of NaOH, such as 0.2 or 0.4 mol and which becomes much shorter in strong alkali burns. The time course of the increasing endothelial damage also shows the need for not only immediate, but also extended irrigation of alkali burnt eyes.
The nearly non existent endothelial damage immediately after burn with H2O2 with either concentration shows, that H2O2 penetrates slowly through the corneal stroma. It is not until se second day that remarkable endothelial affection can be detected. 

The low effect of TCA concerning endothelial damage as shown in fig xx is well known from its use for precipitation of proteins in analytical biochemistry, and from peeling therapy of the skin with TCA where a concentration dependent clear cut chemical debridement of the skin can be done leaving out the germinative zones of the skin. So it is not surprising that in our testings no intense effect on the endothelium could be demonstrated.

The results of the experiments witht SLS are not that significant. As mentioned above the high viscosity of 30% SLS may have caused difficulties concerning the potential of penetrating the cornea and the follwing effects on the endothelium. Nevertheless, endothelial damage was achieved by SLS, but the little numbers of experiments did not allow for more evaluation.
pH  and Glucose/lactate measurements in single dose experiments

In the experiments with unexposed ex vivo corneas, it was evident, that the test system performed constant values for pH, glucose and lactate levels on both surfaces of the cornea, the endothelium as well as the epithelium over 9 days. As there is no lactate in the perfusion medium, any detected lactate contents must be considered as being produced by the corneas. While the pH simply showed physiological equilibrium of tissue fluids, the glucose and lactate levels represented active glucose metabolism, which as an indicator for survival of the corneas in the EVEIT system. 

The pH of the outflowing medium increased, when larger defects of the corneal epithelium occurred. The reason for this pH may be seen in the loss of carbon dioxide through the denuded surface of the corneal stroma. Severe irritation, such as mechanical abrasion, chemical injuries from tomadol E 14-5, H2O2, and NaOH produced important and reproducible disturbances of the glucose metabolism. It may be concluded, that the change of the glucose and lactate levels was caused by the mechanical trauma of abrasion or burn and the transitory loss of large parts of the corneal epithelium Even more important than the break-in of the metabolism was the observation of its enduring revival. This should be interpreted in a sense, that the chemical traumata did not produce complete cell death or necrosis and moreover that the corneas within this test system are able to recover from damage. Biochemical signs of survival of cell metabolism should be distinguished from damage to specific tissues. And this was found in the extensive morphological investigations of the same ex vivo corneas. Epithelial defects, corneal turbidity or even corneal opacity, and endothelial damage were evident. But these morphological changes could be graded and then became useful tools to measure toxicity. 

In the biochemical analyses of the perfusion media as well as in the morphological findings, the damages and responses of the ex vivo corneas to the various chemicals were different. From these results, it is possible to define specific damage patterns for the chemicals investigated by epithelial regeneration, stromal opacifications, endothelial damage and biochemical changes. All of these parameters can be observed over time, i.e. in the development of the damage and in recovery. 
pH  and Glucose/lactate measurements in dose response testings

Glucose and Lactate monitoring showed that the system itself is stable and even under exposition with different chemicals still alive. The lactate levels decreased the more the corneas became opaque, so that there is a direct correlation between these two criteria of metabolism and morphology. Over and above that the glucose and lactate monitoring was used as an entrance criterium to sort out these corneas which were not viable enough for ex vivo testing. All corneas for dose response analysis fulfilled the criteria to produce in the perfusion medium more than 1.7 mmol lactate before burn. No further documentation is reported here, if this entrance criterium was missing. After exposure to higher concentrations of H2O2 and NaOH, the lactate levels in the perfusion media decreased in a significant way, remaining high after exposure to TCA and SLS on the other hand indicating less damage to glucose turnover in these corneas. After exposure to H2O2 and NaOH, in the supernatant rinsing media, lactate levels were low and consistent with a decrease of glucose turnover. In contrast, after SLS and TCA exposure, in the end of the experiment, the lactate production found in the in the supernatant rinsing media returned to the starting values indicating a biochemical recovery of the anterior stroma and of survived epithelium.

Comparing the results of the dose response studies, it becomes apparent, that each of the chemicals selected to test the irritation of the ex vivo corneas produced an individual pattern of damage, not only in morphological but also in biochemical investigations. In the perfusion media, the response to the alkali NaOH induced disturbance of the glucose consumption with a latency of one to two days, the response to H2O2, feasible in the perfusion media, began immediately after the exposure. Dose responses were found with NaOH and H2O2, especially with regard to the decrease of lactate levels. TCA and SLS did not impair the glucose metabolism as much, TCA because of the precipitation of protein, SLS because of its high viscosity. Presumably, both of these effects inhibited the expansion of the chemical damage. However, unlike to the first experiments reported in Fig. 23, 25 and 26, recovery of lactate and glucose levels was not found in the dose response experiments demonstrated in Fig. 27 to 30. It has to be explored, whether this deviation from previous results was due to details of the experimental conditions. Especially the pH variations and the buffering capacity of the medium seem to be of higher importance than previously observed. In later experiments with the system we gave proof of this fact and we believe that the stability of the ph within the medium makes a huge difference in results.
Cytokines and growth factors
Cytokines were found in nearly every sample. In some experiments, prominent changes were found, which differed markedly from normal ranges of control series. There were evidently specific responses of the ex vivo rabbit corneas to exposure of distinct chemicals. 

The results of the measurements of IL1, e.g. increased levels after burn with NaOH and H2O2, are compatible with cellular response to chemical trauma. The Lower levels from Tomadol E14-5, hardly exceeding the lower limit of detection only at 8 hours and one day after exposure might indicate extended necrosis from Tomadol E14-5. The findings with IL-8 levels in the perfusion media from ex vivo corneas after exposure to H2O2 and NaOH were contrary to the ones  with IL-1. These results lead to the conclusion, that in the ex vivo corneas IL-1 and IL-8 showed different responses to H2O2 and NaOH, which may be specific for the damage by these chemicals.
An increase of MIP-1-beta could be observed in all of our testings as well as in LPS stimulated rabbit blood cells. As a macrophage inhibiting factor, MIP-1-beta, is essential for tissue responses. Since it was found also in the perfusion medium from corneas “without trauma”, the preparation procedure seemed to be sufficiently traumatic to produce MIP-1-beta in the controls. 
Dose response of FGF

FGF is involved in the induction of tissue proliferation and release of matrix-metalloproteinases, and therefore, is associated with corneal ulceration. The very high FGF levels immediately after preparation of the ex vivo corneas might have been caused by the preparation trauma. Vice versa, the low levels or just the absence of FGF during the whole time of the experiment suggested, that the ex vivo system was stable. The results regarding the VEGF levels after NaOH-burn, which are rather low in comparison with these after burn with H2O2 are remarkable, but have to be reproduced, since clinically burns with NaOH clearly induce corneal vascularisation. However, up to now it is not known, whether after alkali burns, corneal vascularisation is induced from the adjacent conjunctiva or from the cornea itself. The ex vivo cornea system may be apt to decide this question. After exposure to tomadol E14-5, VEGF-165 exceeded generally initial values, but not the levels of corneas without trauma, suggesting that tomadol E14-5 did not induce a specific VEGF-165 response of the cornea. 

The FGF levels in the perfusion medium after burnwith NaOH did not show much alteration except on the second day with the concentration of 2mmol. However, standard deviations were excessively high. Therefore, interpretation of this result should be done very reluctant. The results of the FGF levels in the supernatant medium of these corneas show some excessive high FGF values on day 1 and 2 in the untouched control and two days after exposure to 0,4 mol NaOH. Unvoluntary surface alteration may have occurred in the untouched control corneas and a strong response of the corneal surface to mild irritation by 0.4 mol NaOH. With regard to the low number of cases, an interpretation is not possible. 
While 1.5% H2O2 may have been a sub threshold irritation, it may be concluded, that with a dose of 3% H2O2, the response of the ex vivo corneas was very prominent and lasted up to 7 days. On higher H2O2, concentrations, in view to the low FGF release from the control corneas, it may be speculated, that the damage to exposed corneas may have been repaired so far, that no FGF was released any more. However, the severe damage to the corneal surface and to the corneal endothelium as seen in Fig. 11 and 15, respectively, showing increasing morphological damage with time, does not correspond to healing processes. Therefore, the low FGF release from the ex vivo corneas on the 2nd and 7th days after exposure to H2O2, is more consistent with cell damage than recovery. Then the decreased FGF in the controls remains to be explained. 

The results with exposure to TCA are remarkable, because many data were missing, although technical and experimental problems could not be identified. If the single high value on 6 hours after 30% TCA exposure is not considered, the fact that no FGF was found neither in the perfusion media nor in the subernatant rinsing media after exposure to TCA cannot be neglected. Remembering, that TCA precipitates proteins completely even with 3% concentration, this result corresponds with the results of the morphological results presented in Fig 12 and 16 that TCA destroys cells and consequently extinguishes all cellular responses. 

Functions of FGF on the cornea is a part of the histamine release cascade. 
 Further it plays a role in normal corneal healing 
 and it is a strong mitogen for vascular endothelial cells. 
 Its appearance is related to the size of the wounds: The larger the wound, the higher the FGF release. 

Various amounts of FGF were found in the perfusion media (AACM) of the ex vivo corneas. 
Influence of NaOH and H2O2

To compare the effects of chemicals on FGF release from ex vivo corneas into the perfusion media (AACM), it appears, that 2 mol NaOH, 3% H2O2 and 1.5% SLS induced a rapid and short increase of FGF in the perfusion medium at six hours after exposure. The increase of FGF amounted 500% of the initial values after 2 mol NaOH, 300% from 3% H2O2 and 180% by SLS. The increased levels in the perfusion medium were followed by a decrease after two days, when NaOH or SLS were applied. The increase of FGF in the perfusion medium following exposure to H2O2, was found to remain by 180% of the initial values up to day 7 after exposure. It should be mentioned, that 2 and 7 days after application of higher concentrations of H2O2 and SLS, there was a striking decrease of FGF, while a moderate decrease of FGF was observed in burns with the rather high concentration of 2 mol NaOH. 

In the supernatant rinsing media from exposed ex vivo corneas (SM), the FGF levels showed very high variation in the control as well as in the exposure experiments. It seemed, that in the present state of the ex vivo cornea system, accidental surface alterations, mainly of the corneal epithelium, occurred even in untouched normal corneas and apparently induced FGF responses, which, on the first view, could not be explained. But the unexpected very high FGF release in the controls to the NaOH and the SLS exposure (Fig. 43 and 49), reminded to small surface defects as discussed with epithelial structures observed in the untreated ex vivo corneas of Fig. 8 and 9. Otherwise, the FGF release from the corneal surface to the surface rinsing media resembled the results obtained from perfusion media. 

Another observation in the FGF analyses leads to the conclusion, that with the concentrations of chemicals applied, in most experiments, a maximum damage was set to the ex vivo corneas, which presumably for that reason could not develop recovery and cellular responses. For example, with H2O2, with concentrations higher than 3% release of FGF was diminished, FGF almost disappeared from the perfusion media. 

Influence of TCA and SLS

After exposure to TCA, FGF was not found any more. In the experiments with 1.5% SLS a short, but prominent release of FGF was observed, but with higher concentrations of SLS, the FGF decreased. These results were not found after exposure to NaOH as clearly as with H2O2, TCA and SLS. With exposure to NaOH the maximum response of FGF was probably seen with 0.4 mol NaOH. But the penetration characteristic of the alkali is different from H2O2, TCA and SLS in that NaOH diffuses not only perpendicular through the cornea, but also expands in lateral direction. Consequently, as observed in alkali burns with clinical patients, marginal cornea, not directly touched with the exposure are expected to have been damaged but not destroyed. Therefore, regeneration processes or inflammatory responses of surviving cells may have produced more FGF than with damage form H2O2, TCA and SLS. 

In conclusion, the chemicals tested produced different patterns of change in FGF release to the perfusion medium and on the surface over time. In addition, maximum responses could be figured out: Above concentrations of 3% H2O2, and 1.5% SLS, and below 3% TCA. For NaOH exposure, 0.4 mol NaOH rather seemed  to mark a threshold value for more severe damage. 

The differences of these responses to chemical injuries should be investigated further to allow for more valid interpretation.
Dose response of ILalpha
From these results it may be concluded, that after exposure of the corneal surface to 0.2 and 0.4 mol NaOH, a release of IL-1-alpha to the perfusion medium, i. e. on the endothelial side of the cornea, was evident. But on exposure to 0.8 and 2.0 mol NaOH, a response of IL-1-alpha release to the perfusion medium was abolished. Presumably, the amount of tissues destroyed may have been that large, that production of IL-1-alpha ceased. After exposure to TCA, no IL-1-alpha was detected in the perfusion and supernatant rinsing media. The results were similar to those found in the FGF analyses, because TCA precipitated all proteins, and consequently eliminated almost all cellular responses. 

Considering the results of the slitlamp microscopical examination of the ex vivo corneas as demonstrated in Fig. 13 and 17, there was evidence of rather severe morphological damage to the epithelium, with increasing damage score from 1 to 3 till to the seventh day, and moderate damage to the endothelium, reaching a damage score of one to 1.5 after seven days following exposure. The lack of release of IL-1-alpha after SLS exposure from both sides of the ex vivo cornea into the perfusion and the supernatant rinsing media during the first two days after exposure and rather high levels of IL-1-alpha in both of the media after 7 days is difficult to be explained some recovery of cells in the later stages of the experiment. Technical failures were not recorded. SLS may have blocked release or diffusion of proteins from corneal cells immediately after exposure and on day two. After seven days SLS may have been washed, that release of IL-1-alpha may have been resumed. However, further investigation has to be done to understand biological processes in SLS damage to the cornea.
IL-1 alpha is known to induce apoptosis of corneal endothelium.
 IL-1 alpha also increased NO production in the cornea. Besides, it is a strong inducer of MMP and TIMP in the cornea
  and a Promotor of corneal edema and inflammation
. Last not least, very high levels of IL-1 alpha were found in human corneas obtained from keratoplastics in severe inflammatory diseases
.
Exposure of ex vivo corneas to NaOH and H2O2, producer a distinct release pattern of IL-1-alpha into the perfusion media and the supernatant rinsing media, that showed specific damage to the cornea.

The chemical and physico- chemical properties of TCA and SLS induced much different response in exposed ex vivo corneas. TCA abolished the release of IL-1-alpha to the perfusion and rinsing media completely. SLS blocked the release of IL-1-alpha up to two days after exposure. After seven days, IL-1-alpha appeared in the perfusion and the superficial rinsing media. These results are based on serial experiments of 3 cases on each condition. It would be worth to confirm the results with further experiments
Dose response ILbeta

It can be concluded, that the increase of IL-1-beta in the perfusion medium 6 hours after exposure may have been related to the specific effect of moderate chemical alkali trauma by 0.8 and 0.4 mol  NaOH. The severe chemical burn by 2 mol NaOH apparently destroyed a large amount of corneal tissues, that were able to produce cytokines, and consequently reduced the production and release of IL-1-beta into the perfusion media. By continued and expanding chemical trauma, which is typical for alkali burns, this mechanism might have further reduced the release of IL-1-beta in the later stages of the experiment on days 2 and 7. 

H2O2: Therefore, it can not be excluded, that this prominent IL-1-beta release could have been an artifact or an unspecific response, possibly due to superficial epithel irregularities. Since the supernatant rinsing medium (SM) showed also very high levels of IL-1-beta after exposure to 3% and 6% H2O2, on day two as seen in the perfusion medium in the preceding figure. IL-1-beta release by the ex vivo cornea exposed to H2O2 may have some specific pathological significance. But the experiment should be reproduced to rule out artifacts by systematic experimental mistakes. 

Like in analyses of FGF and IL-1-alpha after exposure to TCA, no IL-1-alpha was detected in the perfusion and supernatant rinsing media. The results are consistent with the fact, that TCA precipitated all proteins, and consequently eliminated almost all cellular responses. 

Considering the results of the slitlamp microscopical examination of the ex vivo corneas to SLS as demonstrated in Fig. 13 and 17, there was evidence of rather severe morphological damage to the epithelium and moderate damage to the endothelium. The lack of release of IL-1-beta after SLS exposure from both sides of the ex vivo cornea into the perfusion and the supernatant rinsing media during the first two days after exposure and rather high levels of IL-1-beta in both of the media after 7 days may be explained by some recovery of cells in the later stages of the experiment. Technical failures were not recorded. However, further investigation has to be done to understand biological processes in SLS damage to the cornea.
Comments on IL-1 beta Analysis

IL-1 beta is supposed to regulate host versus graft reactions on cellular basis.
 IL-1-beta is involved in the release of metalloproteinases and downregulates the appearance of MMP’s in a time dependent manner.
 .

IL-1 beta was found in most of the perfusion media (AACM) and supernatant rinsing media (SM) after NaOH and H2O2 exposure. 
After NaOH exposure, with all dosages applied, IL-1 beta levels were consistently decreased during the whole time of the experiment in AACM and SM media, except in the SM medium after 0.2 mol NaOH exposure, indicating recovery of the epithelium.. 

After 6% and 12% H2O2 exposure, some higher release of IL-1 beta was observed on day 2 in the AACM and the SM media. This observation indicated later onset of damage by H2O2, which penetrates more slowly through tissues compared to NaOH. Also, the damage observed in the endothelium of the ex vivo corneas after exposure to H2O2, as demonstrated in Fig. 15, developed slowly, reaching its maximum not before day 7. 

However, after TCA exposure, IL-1 beta, like FGF and IL-1-alpha, was permanently disappeared from the AACM and SM media, while after SLS exposure, IL-1 beta returned on day 7, like IL-1-alpha, but unlike FGF, which was always present after SLS exposure. In some experiments with TCA and SLS, the normal, pre-incubation values before exposure were missing: IL-1-alpha after TCA exposure in AACM and after SLS exposure in AACM and SM media, IL-1 beta pre-incubation values were missing after TCA exposure in the AACM medium, and after SLS exposure in the SM medium. 

TCA strongly precipitates proteins. Consequently, TCA destroys and abolishes cell functions. Therefore, the disappearance of IL-1-1beta after applying TCA to the surface of the ex vivo corneas does not show anything else but complete irreversible destruction of corneal tissues. 

The mechanism of action of SLS may be different. It may be assumed, that the penetration of SLS through cellular and extracellular structures of the cornea might have suppressed cell functions and thereby suppressed the synthesis and/or release of IL-1-alpha and IL-1-beta into the perfusion and supernatant rinsing media. But cell structures may not have been destroyed permanently by SLS. Therefore, when after some time from exposure SLS was diluted and rinsed out from the tissues, cell functions recovered, IL-1-alpha and IL-1-beta synthesis were resumed and these cytokines reappeared in the media on day 7. However, this interpretation does not fit to the prominent response with high and permanent release of IL-8 after exposure to TCA and SLS, which will be reported in the next section.
IL 8 dose response

The changes of the IL-8 levels in the perfusion medium (AACM) after exposure to NaOH did not differ very much from the findings in the other cytokines reported before. Six hours after exposure to NaOH, there was a tendency of increased levels in the perfusion media, for FGF with 2 mol NaOH for IL-1-alpha and IL-8 with 0.4 and 0.2 mol NaOH, and for IL-1-beta with 0.4 and 0.8 mol NaOH. With NaOH concentrations in the borderline between mild and severe chemical trauma by NaOH, i. e. about at 0.4 mol NaOH, the interleukins investigated, IL-1 and IL-8, were preferably released into the perfusion media. FGF was released more prominently after exposure to strong alkali, 2.0 mol NaOH. 

In the supernatant rinsing media (SM), the cytokines were increased at six hours and on day two after exposure to 2.0 mol NaOH, most prominently with IL-1-alpha and IL-8, less with IL-1-beta. FGF appeared in the supernatant rinsing medium with very high levels six hours and 2 days after exposure to 0.4 mol NaOH with high standard deviations. Different from FGF, the interleukine levels showed rather low standard deviations, which were remarkable since the number of samples was only n=3! 

Like the other cytokines investigated, IL-8 levels decreased with time from day one to day 7 in the perfusion as well as in the supernatant rinsing media. This behavior seemed to be a common feature after NaOH irritation. 

On this point it may be mentioned, that Sotozono in Shigeru Kinoshitas group (1997) analysed IL-1, Il-6, TNF-alpha, IL-8 in mice burns with 0.5 N NaOH. IL-1 showed peaks after 3 days, IL-6 after 7 days with 7 x the normal levels. But IL-8 and TNF not significantly higher
.
Comments on IL 8 Analysis

IL 8 is a strong proinflammatory mediator in the cornea for mild irritants. It is in combination with VEGF a potent stimulus of neovascularisation in the cornea, and it is a factor for the disastrous recruitment of leucocytes well known in the cornea. Also, in corneal cultures, under exposure to endotoxines, endothelial necrosis was observed accompanied by an increased release of IL-6 and IL-8 from donor buttons. The release of IL-6 and IL-8 could be suppressed by pentoxyphylline
. From this observation, it was concluded, that IL-8 was produced by the regenerating corneal epithelium or keratocytes in the denuded stroma.

Furthermore, substance P and pain are positively correlated with the appearance of IL-8 produced by keratocytes or corneal epithelial cells. 

Looking on the relative data obtained from ex vivo corneas exposed to various chemicals, compared to the individual starting points, the results tended to become clearer in dose response considerations.

We found a consistent expression of IL 8 in all experiments. The responses between the chemicals applied were different with regard to the IL-8 levels in the perfusion and supernatant rinsing media. Six hours after exposure to NaOH, in the perfusion media, the levels of IL-8 increased not very much, but in line with decreasing NaOH concentrations from 2 mol through 0.2 mol NaOH. Therefore, with exposure to NaOH there was a rather clear inverse dose dependent increase of IL-8 levels in the perfusion media, but not in the supernatant rinsing media, where the IL-8 levels six hours after exposure were elevated only with 2 mol NaOH, but with lower NaOH concentrations, IL-8 levels were decreased
. 

After application of H2O2, the IL-8 levels in the perfusion media increased considerably (remember the logarithmic scale!) two days after exposure, otherwise remained constant or decreased. In the supernatant rinsing media, IL-8 levels increased also very much with lower, but decreased with higher H2O2 concentrations. This increase was extended to day 2 with 1.5% and to day 7 with 3.0% H2O2. With 6% H2O2, IL-8 was elevated only on the first day after exposure. 

After TCA as well as after SLS exposure, the ex vivo cornea responded with release of rather large amounts of IL-8. This behavior was very much different from an almost complete lack of release of IL-1-alpha and IL-1-beta into the perfusion and supernatant rinsing media (Fig. 54 - 57 and 62 - 65). But the IL-8 levels showed rather consistently increasing values with time and also with the TCA and SLS concentrations.

As these analyses were performed from the same experiments and the same media samples, the difference in behavior of IL-1 and IL-8 has to be accepted. But a repetition of these experiments and analyses is advisable.
Comments on MIP Analysis

MIP 1 beta is upregulated after cornea cauterisation and increased in corneal epithelia 
 it is an inducer of PMN‘s and keeps them to stay in the cornea 
 in case of NaOH eye burns MIP is upregulated. 

MIP 1 beta was missing after TCA exposure, after SLS exposure, it was increased only 7 days later. After exposure to NaOH and H2O2, MIP 1 beta was released from the ex vivo corneas, but did not change considerably. 

Comments on VEGF Analysis

 VEGF is a well known promotor of neovascularisation of the cornea after eye burns, among other inflammatory stimuli. Peak values of VEGF about five days after trauma are an essential part in the re-epithelialisation. In an experimental model for corneal vascularisation, the effect of VEGF was clearly demonstrated. Also, VEGF is a co-factor of leukocyte invasion.

In the ex vivo corneas, we found VEGF expressed in all experiments. After exposure to 0.2 mol and 2.0 mol NaOH, in the perfusion media, only some inconsistent increase of VEGF levels were found. But in the supernatant rinsing media on the first two days of the experiments, the absolute and the relative concentration values showed a dose response with increasing VEGF levels after exposure to 0.2, 0.4, 0.8, and 2.0 mol NaOH. Seven days after exposure to NaOH, VEGF levels were decreased. 

On second day after exposure to H2O2, there was a strong release of VEGF into the perfusion media (AACM). In the supernatant rinsing media, the VEGF appeared already on the first day after exposure to 1.5%, 3%, and 6% H2O2, after 3% H2O2, an excessive increase was also observed on the second day. Seven days after exposure to H2O2, VEGF levels were decreased in all experimental groups, dropping almost to zero. 

After exposure to TCA, only a short increase of VEGF levels was observed in the perfusion media (AACM) on day 2. In the supernatant rinsing media, VEGF levels were found to be elevated almost equally high on each time point investigated, exhibiting maximum levels on day 2. 

Similarly, only on the second day after exposure to SLS, highly increased VEGF levels were found in the perfusion media (AACM). In the supernatant rinsing media (SM), the exposure to 1.5%, 3%, 15%, and 30% SLS induced VEGF levels increased, in well established dose response functions with maximum values after exposure to 15% SLS on the time points investigated.

In the perfusion media (AACM) after exposure to SLS, above 3 % SLS the increase of VEGF was consistent with saturation kinetics, showing that SLS concentrations applied were too high to find dose responses. Similarly, almost equally high VEGF levels in the perfusion and supernatant rinsing media through all concentrations applied were found after exposure to TCA, the concentrations of which might have been also too high to detect dose responses. 

The discrepancy in the release of cytokines after TCA exposure is difficult to be explained. 

Is it a specific chemical reaction in the cornea that leads to such excessive production of VEGF? 

Is it the indulged precipitation of proteins by TCA, that makes all MIP, IL-1 alpha and FGF disappear from perfusion media? 

Which role did play the experimental technique of exposure, that possibly a limited portion of the ex vivo cornea was touched by the chemicals? And what role plays the surviving marginal corneal epithelium and stroma, under these conditions?

What kind of artifacts can happen at all in the experiments with the present system of ex vivo corneas?
The present results, collected in this volume, are worth to be completed and, where inconsistent, to be confirmed. 

Comments on statistical mediator correlation analyses matrices

By means of statistics, highly significant correlations are found that in view of rather low coefficients were not expected, to be so close as statistics might give. This is mostly related to the fact that the correlation coefficient (r2) exceeds hardly 0.4. Nevertheless the positive correlations found in this small study give hope that dose response patterns can be detected in larger follow up studies with homogenous testing on larger groups exceeding the number of 3 corneas per concentration which is considered too weak for statistical testing.

In the data set represented graphically in the diagrams of the preceding chapters, dose responses were found if the starting points of individual experiments were set to 100% at the pre-incubation time of 36 hours. 

The biological problem of the interpretation of research on dose responses includes two problems: Synthesis and liberation of preformed mediators. 

In early time up to 6 hours after exposure, de novo synthesis may have not been established and release was the predominant pattern if denaturation of the mediators can be excluded. The data set of TCA gives the important hint that a total breakdown of the mediators by TCA must be assumed so that concentrations drop below detection limits. A similar point might be taken for SLS with interference to the specific binding sites and preventing a present mediator to bind to its ELISA partner. 

Here the chemicals tested might introduce at least in the supernatants a new factor of interference allowing only the analysis of relative data.

The production of mediators occurs only by intact or stressed but still vital cells. If denaturation is so severe that most of the cellular body of a cornea (less than 10 % of the total volume) is destroyed, the Kinetic and amplitude of synthesis decreases even if the surviving cells release the maximum amount ever possible. This might reflect elliptical curves of cytokine levels with maximum and minimum medium concentrations due to non stressed cells at low concentration exposures and less surviving cells at high concentration exposures. Therefore the research on linearity might be limited to a certain extent of concentrations affecting only limited areas and leaving the surroundings as intact that stressed cells can react biochemically with synthesis. Here lies a huge difference to animal experiments where nearby unlimited external supply with leucocytes and macrophages increase the release of mediators. 

It is important to keep in mind that the combination of signs of damage like opacification, endothelial necrosis and corneal erosion must be kept in mind looking on mediator release.
Discussion of the overall project result

We started the project with the task to define a Draize test replacement by a dynamic model close to the animal eye being useful for evaluation of chemicals in simulating a living animal eye. We choosed an ex vivo rabbit cornea clamped in a chamber, where the endothelial side was perfused with culture medium and the epithelial side was kept in normal atmosphere. Most important was the ability of recovery within the system and to define differences between various substances being delivered to the model. 

In the first approach we used controls, mechanical abrasion and 4 different chemicals, 2 molar NaOH, Hydrogenperoxide 3 %, Tomadol 45-7 3 % as non ionic surfactant and Tomadol E 14-5 10 % as cationic surfactant to demonstrate the reactivity of the system towards different chemicals and the reproducibility within controls and mechanical erosion healing. 

These conditions were achieved and described by the first report delivered in 2004. We found different patterns of reaction on chemicals in terms of epithelial healing with significant differences between controls and all exposed groups, recovery of an epithelial wound in mechanical abrasion, the incomplete healing with typical pattern of moving epithelial wounds after NaOH and H2O2 exposure. These patterns of epithelial regeneration are well known from clinical observation. Even the time span of epithelial closure coincides with the healing in human patients.
 There are typical responses on the corrosive delivery including opacity of the cornea, epithelial break ups, moving erosions and other patterns that are known from eye burn patients and seen in previous work on rabbit eyes.
 The release VEGF after chemical trauma is one of the promoter factors of the severe inflammation producing healing problems after eye burns.
 IL-1 is one factor involved in continued inflammation, promoting edema of the cornea.

After the first period of work that the in vitro system functions reliably, is reactive to chemicals, shows healing and inflammation patterns and reflects the acute inflammation phase results known from animals. 

The second step of investigation approached with a smaller amount of ex vivo corneas the question of dose responses on chemicals used in the past as references like Trichloro-acetic acid, Sodiumlaureylsulfate, Sodiumhydroxide and Hydrogenperoxide. Citations are available on these substances with description of dose response in animal experiments of the Draize type.
 Therefore the two series of each 16 corneas from the first set of experiments was introduced into the dose response studies of the second set. This approach uncovers the problems of errors due to biological variation of culturing systems with ex vivo organs. Mediator levels but also in the epithelial damage may change by the order of magnitude. Special properties of tissues like early decontamination of hydrogenperoxide by the endogenous catalase within the corneal epithelium might be responsible for failure of mediator dose responses in low concentrations. 

Also, IL-8, IL-1 alpha and beta, MIP and VEGF show little responses on low concentrations of irritant chemicals. Nevertheless there is considerable evidence in morphological analysis of epithelial damage and more in endothelial survival over the experimental time, that dose and the specific biological response are detectable within this system. 

The mediator analysis and the systematic research on correlations uncovers some linear dose responses. But due to the small amount of corneas subjected to the experiments a statistical validation is not yet achieved from these still preliminary investigations. 

The results presented give the value of the system and demonstrated and stimulated to develop this system for predictive testing of eye irritation in near future. Appropriate moderate testing concentrations will produce dose responses for reproducible morphological signs and reliable mediator levels to assess toxicity of chemicals. 

Therefore, it is proposed to continue the project to correlate the ex vivo data with clinical signs of corrosive exposure and data from accidental exposures in human beings.
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_1225708688.xls
Mean

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		7.48		0.02		4.06		0.16		1.93		0.27

		15h ap		7.50		0.02		4.06		0.16		2.18		0.30

		19h ap		7.50		0.03		4.21		0.15		1.87		0.30

		2d ap		7.53		0.05		3.94		0.17		2.30		0.28

		3d ap		7.52		0.04		3.96		0.15		2.37		0.48

		4d ap		7.52		0.06		4.06		0.22		2.25		0.38

		5d ap		7.55		0.05		3.96		0.34		1.65		0.82

		6d ap		7.64		0.11		4.01		0.30		2.62		0.53

		7d ab		7.63		0.16		3.99		0.30		2.75		0.86

		8d ap		7.51		0.06		4.03		0.38		2.30		0.56

		9d ap		7.57		0.12		4.09		0.34		2.36		0.61

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		7.85		0.05		5.21		0.17		0.38		0.18		1ml Überdeckung 15 min

		15h ap		7.75		0.03		5.36		0.19		0.37		0.12		1ml Überdeckung 15 min

		19h ap		7.78		0.06		5.28		0.09		0.38		0.19		1ml Überdeckung 15 min

		2d ap		7.80		0.07		5.15		0.17		0.45		0.17		1ml Überdeckung 15 min

		3d ap		7.75		0.11		5.11		0.21		0.55		0.25		1ml Überdeckung 15 min

		4d ap		7.68		0.10		5.04		0.22		0.45		0.20		1ml Überdeckung 15 min

		5d ap		7.75		0.03		5.03		0.24		0.37		0.19		1ml Überdeckung 15 min

		6d ap		7.80		0.07		5.21		0.27		0.67		0.22		1ml Überdeckung 15 min

		7d ap		7.76		0.07		5.28		0.29		0.68		0.30		1ml Überdeckung 15 min

		8d ap		7.67		0.04		5.26		0.13		0.83		0.25		1ml Überdeckung 15 min

		9d ap		7.72		0.05		5.02		0.23		0.93		0.37		1ml Überdeckung 15 min





mean Diagramm

		9h ap		4.0625		1.93		0.0246221445		0.0246221445		0.1586400538		0.1586400538		0.2662830574		0.2662830574

		15h ap		4.05625		2.179375		0.0238621038		0.0238621038		0.1631716887		0.1631716887		0.3018270752		0.3018270752

		19h ap		4.2125		1.87375		0.0334781023		0.0334781023		0.1543804824		0.1543804824		0.3006188062		0.3006188062

		2d ap		3.94375		2.300625		0.0494973063		0.0494973063		0.167207456		0.167207456		0.2820749014		0.2820749014

		3d ap		3.95625		2.373125		0.0431383433		0.0431383433		0.1459166429		0.1459166429		0.481507615		0.481507615

		4d ap		4.05625		2.24625		0.0566297551		0.0566297551		0.2220172666		0.2220172666		0.384618859		0.384618859

		5d ap		3.9625		1.651875		0.0536130814		0.0536130814		0.3422961681		0.3422961681		0.8248977209		0.8248977209

		6d ap		4.00625		2.6225		0.1128922052		0.1128922052		0.2999305475		0.2999305475		0.5273139482		0.5273139482

		7d ab		3.9875		2.7525		0.1584158951		0.1584158951		0.2963668897		0.2963668897		0.856555116		0.856555116

		8d ap		4.03125		2.295625		0.0565911875		0.0565911875		0.3789788912		0.3789788912		0.5636780257		0.5636780257

		9d ap		4.09375		2.359375		0.1184195754		0.1184195754		0.3434506272		0.3434506272		0.6086977219		0.6086977219



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different untrated corneas

7.482875

7.50225

7.504625

7.528375

7.519625

7.5214375

7.5493125

7.642625

7.6334375

7.5071875

7.5724375



mean überstand

		9h ap		5.20625		0.3825		0.0509062864		0.0509062864		0.1652018967		0.1652018967		0.1771440092		0.1771440092

		15h ap		5.3625		0.371875		0.0254597722		0.0254597722		0.1927865832		0.1927865832		0.1223774898		0.1223774898

		19h ap		5.275		0.381875		0.0612706768		0.0612706768		0.0856348839		0.0856348839		0.1876599318		0.1876599318

		2d ap		5.15		0.448125		0.0727232196		0.0727232196		0.1673320053		0.1673320053		0.1744407731		0.1744407731

		3d ap		5.10625		0.54875		0.1135784421		0.1135784421		0.2080664958		0.2080664958		0.2490749553		0.2490749553

		4d ap		5.0428571429		0.450625		0.0960702651		0.0960702651		0.2243427519		0.2243427519		0.1987785619		0.1987785619

		5d ap		5.0333333333		0.37125		0.0326292302		0.0326292302		0.2380476143		0.2380476143		0.1918636669		0.1918636669

		6d ap		5.20625		0.67		0.0733386835		0.0733386835		0.2719528145		0.2719528145		0.2203028219		0.2203028219

		7d ab		5.275		0.67625		0.0693729054		0.0693729054		0.2909753712		0.2909753712		0.2952484829		0.2952484829

		8d ap		5.2625		0.8325		0.0371805841		0.0371805841		0.1310216267		0.1310216267		0.2546239057		0.2546239057

		9d ap		5.01875		0.934375		0.0479219852		0.0479219852		0.2315707235		0.2315707235		0.3737373186		0.3737373186



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different cornea
in rinsing media after 15min incubation

7.850875

7.74725

7.7803125

7.802

7.7470625

7.6841875

7.7545

7.7988125

7.76325

7.6695625

7.723625




_1225712607.xls
Mean

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		7.63		0.14		4.81		0.38		1.90		0.91

		15h ap		7.62		0.14		4.67		0.30		1.75		0.58

		19h ap		7.62		0.12		4.68		0.29		1.84		0.54

		36h ap		7.63		0.14		4.41		0.31		2.49		0.75

		1h ab		7.72		0.12		4.11		0.45		2.65		1.00

		2h ab		7.78		0.14		4.54		0.36		2.01		0.84

		3h ab		7.79		0.14		4.61		0.24		1.75		0.59

		4h ab		7.80		0.14		4.73		0.24		1.66		0.51

		5h ab		7.80		0.13		4.75		0.27		1.64		0.55

		6h ab		7.80		0.12		4.87		0.22		1.54		0.48

		7h ab		7.78		0.13		4.87		0.21		1.44		0.47

		8h ab		7.80		0.15		4.96		0.18		1.43		0.51

		1d ab		7.79		0.18		4.54		0.23		2.33		0.60

		2d ab		7.94		0.07		4.76		0.28		2.31		0.70

		3d ab		7.98		0.05		4.47		0.52		2.46		0.80

		4d ab		7.98		0.04		4.61		0.45		2.20		0.87

		5d ab		7.9605		0.0672676247		4.68125		0.3986957905		2.066875		0.9845927669

		6d ab		7.9625625		0.0696380823		4.80625		0.4596647329		1.83875		0.9806383975

		7d ab		7.96		0.06		4.83		0.40		1.81		0.97

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		7.92		0.03		5.46		0.20		0.72		0.337322793		1ml Überdeckung 15 min

		15h ap		7.84		0.12		5.48		0.17		0.55		0.2481456226		1ml Überdeckung 15 min

		19h ap		7.85		0.14		5.48		0.10		0.61		0.2905963696		1ml Überdeckung 15 min

		36h ap		7.8435625		0.0969755768		5.325		0.1527525232		0.888125		0.4333623388		1ml Überdeckung 15 min

		8h ab		7.9494375		0.0313899533		5.4		0.0816496581		0.378125		0.1790053537		1ml Überdeckung 15 min

		1d ab		7.9221875		0.082863115		5.4625		0.1087811258		0.878125		0.2629884345		1ml Überdeckung 15 min

		2d ab		7.9963125		0.0121310552		5.45625		0.1965324401		0.929375		0.4297979176		1ml Überdeckung 15 min

		3d ab		7.99		0.02		5.38		0.17		0.92		0.45		1ml Überdeckung 15 min

		4d ab		8.00		0.00		5.51		0.17		0.85		0.43		1ml Überdeckung 15 min

		5d ab		7.99		0.03		5.41		0.18		0.73		0.51		1ml Überdeckung 15 min

		6d ab		8.00		0.00		5.40		0.19		0.68		0.47		1ml Überdeckung 15 min

		7d ab		8.00		0.00		5.40		0.17		0.61		0.44		1ml Überdeckung 15 min





mean Diagramm

		9h ap		9h ap		9h ap		0.1359955269		0.1359955269		0.3820449363		0.3820449363		0.9059644953

		15h ap		15h ap		15h ap		0.1353137096		0.1353137096		0.3004857179		0.3004857179		0.577113507

		19h ap		19h ap		19h ap		0.1232846131		0.1232846131		0.2863564213		0.2863564213		0.5428009918

		36h ap		36h ap		36h ap		0.1378502411		0.1378502411		0.3138470965		0.3138470965		0.7548440788

		1h ab		1h ab		1h ab		0.1230250483		0.1230250483		0.4455333882		0.4455333882		0.9970220242

		2h ab		2h ab		2h ab		0.1423573994		0.1423573994		0.3612478374		0.3612478374		0.837122054

		3h ab		3h ab		3h ab		0.1409872335		0.1409872335		0.2379600807		0.2379600807		0.5927221806

		4h ab		4h ab		4h ab		0.1426510749		0.1426510749		0.2414366722		0.2414366722		0.5064118054

		5h ab		5h ab		5h ab		0.1317985837		0.1317985837		0.2683281573		0.2683281573		0.5493780574

		6h ab		6h ab		6h ab		0.1241442541		0.1241442541		0.2182315284		0.2182315284		0.4802668529

		7h ab		7h ab		7h ab		0.1349282371		0.1349282371		0.205649378		0.205649378		0.4706290117

		8h ab		8h ab		8h ab		0.1494926977		0.1494926977		0.1821171784		0.1821171784		0.5124447125

		1d ab		1d ab		1d ab		0.1773177468		0.1773177468		0.2303755991		0.2303755991		0.6004300542

		2d ab		2d ab		2d ab		0.0705756981		0.0705756981		0.2756053942		0.2756053942		0.7041445756

		3d ab		3d ab		3d ab		0.0541625639		0.0541625639		0.5224541447		0.5224541447		0.7982269414

		4d ab		4d ab		4d ab		0.0368147955		0.0368147955		0.4508787716		0.4508787716		0.8658249919

		5d ab		5d ab		5d ab		0.0672676247		0.0672676247		0.3986957905		0.3986957905		0.9845927669

		6d ab		6d ab		6d ab		0.0696380823		0.0696380823		0.4596647329		0.4596647329		0.9806383975

		7d ab		7d ab		7d ab		0.0592409979		0.0592409979		0.4045058714		0.4045058714		0.9748416538



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different cornea

7.625875

4.80625

1.89625

7.61925

4.66875

1.7525

7.6171875

4.675

1.839375

7.62826875

4.4125

2.488125

7.7173125

4.1125

2.654375

7.7781875

4.5375

2.005

7.79175

4.60625

1.745625

7.8015625

4.73125

1.655625

7.80375

4.75

1.638125

7.8029375

4.86875

1.541875

7.7798125

4.86875

1.44375

7.79625

4.9625

1.425625

7.789375

4.540625

2.333125

7.9425625

4.75625

2.310625

7.976125

4.46875

2.459375

7.9755625

4.60625

2.195625

7.9605

4.68125

2.066875

7.9625625

4.80625

1.83875

7.9591875

4.83125

1.806875



mean überstand

		9h ap		9h ap		9h ap		0.0348731033		0.0348731033		0.1962141687		0.1962141687		0.337322793		0.337322793

		15h ap		15h ap		15h ap		0.1226352145		0.1226352145		0.1721191448		0.1721191448		0.2481456226		0.2481456226

		19h ap		19h ap		19h ap		0.135588532		0.135588532		0.1046820583		0.1046820583		0.2905963696		0.2905963696

		36h ap		36h ap		36h ap		0.0969755768		0.0969755768		0.1527525232		0.1527525232		0.4333623388		0.4333623388

		8h ab		8h ab		8h ab		0.0313899533		0.0313899533		0.0816496581		0.0816496581		0.1790053537		0.1790053537

		1d ab		1d ab		1d ab		0.082863115		0.082863115		0.1087811258		0.1087811258		0.2629884345		0.2629884345

		2d ab		2d ab		2d ab		0.0121310552		0.0121310552		0.1965324401		0.1965324401		0.4297979176		0.4297979176

		3d ab		3d ab		3d ab		0.0165040399		0.0165040399		0.1732050808		0.1732050808		0.4464970138		0.4464970138

		4d ab		4d ab		4d ab		0		0		0.1668332501		0.1668332501		0.4280960757		0.4280960757

		5d ab		5d ab		5d ab		0.0343554338		0.0343554338		0.1784189825		0.1784189825		0.5057893995		0.5057893995

		6d ab		6d ab		6d ab		0		0		0.1897366596		0.1897366596		0.4740446533		0.4740446533

		7d ab		7d ab		7d ab		0		0		0.1673320053		0.1673320053		0.4447766293		0.4447766293



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different cornea (Tomadol E14-5 10%)
in rinsing media after 15min incubation

7.916

5.4625

0.72

7.8380625

5.48125

0.548125

7.849375

5.48125

0.610625

7.8435625

5.325

0.888125

7.9494375

5.4

0.378125

7.9221875

5.4625

0.878125

7.9963125

5.45625

0.929375

7.990125

5.375

0.924375

8

5.5125

0.854375

7.9851875

5.4125

0.733125

8

5.4

0.68375

8

5.4

0.605625




_1225713571.xls
Mean

		Time		pH-Value		Stdw		Glucose [mmol/l]		Stdw		Lactate [mmol/l]		Stdw

		9h ap		7.80		0.04		3.54		0.12		3.54		0.60

		15h ap		7.82		0.02		4.00		0.10		2.62		0.26

		19h ap		7.70		0.15		3.79		0.16		2.05		0.79

		36h ap		7.78		0.02		3.90		0.07		2.72		0.30

		1h ab		7.75		0.07		4.13		0.32		2.41		0.65

		2h ab		7.69		0.05		4.40		0.13		1.46		0.19

		3h ab		7.65		0.02		4.68		0.14		1.07		0.16

		4h ab		7.75		0.07		4.40		0.29		1.89		0.60

		5h ab		7.72		0.05		4.69		0.18		1.23		0.43

		6h ab		7.73		0.04		4.63		0.07		1.33		0.08

		7h ab		7.75		0.04		4.41		0.09		1.16		0.06

		8h ab		7.74		0.02		4.50		0.14		1.50		0.19

		1d ab		7.72		0.02		3.90		0.10		2.74		0.22

		2d ab		7.73		0.02		3.79		0.08		2.77		0.21

		3d ab		7.83		0.04		3.90		0.15		2.94		0.21

		4d ab		7.76		0.03		3.83		0.20		2.59		0.38

		5d ab		7.870125		0.0509127624		4.0875		0.2521780125		3.255		0.4138236339

		6d ab		7.7485		0.0444240926		3.925		0.1854049622		2.6375		0.2431948807

		7d ab		7.91		0.05		4.26		0.12		2.69		0.25

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		7.73		0.02		5.20		0.05		0.25		0.09		1ml Überdeckung 15 min

		15h ap		7.77		0.02		5.54		0.14		0.29		0.0774495804		1ml Überdeckung 15 min

		19h ap		7.87		0.03		5.21		0.06		0.21		0.1202861172		1ml Überdeckung 15 min

		36h ap		7.61		0.14		5.14		0.14		0.11		0.0748331477		1ml Überdeckung 15 min

		8h ab		7.7865		0.0234467482		4.4		0.05		0.02125		0.037562448		1ml Überdeckung 15 min

		1d ab		7.757625		0.0155317216		5.2625		0.0484122918		0.2885714286		0.0662093156		1ml Überdeckung 15 min

		2d ab		7.838625		0.0217309543		4.95		0.05		0.2825		0.0746240578		1ml Überdeckung 15 min

		3d ab		7.7575		0.0070710678		5.375		0.0829156198		0.36625		0.0928624655		1ml Überdeckung 15 min

		4d ab		7.74		0.01		4.96		0.05		0.34		0.06		1ml Überdeckung 15 min

		5d ab		7.91		0.02		5.16		0.22		0.46		0.10		1ml Überdeckung 15 min

		6d ab		7.80		0.02		5.14		0.11		0.63		0.10		1ml Überdeckung 15 min

		7d ab		7.81		0.03		5.14		0.11		0.71		0.16		1ml Überdeckung 15 min





mean Diagramm

		9h ap		9h ap		9h ap		0.0375547517		0.0375547517		0.1218349293		0.1218349293		0.6013825218		0.6013825218

		15h ap		15h ap		15h ap		0.0191311265		0.0191311265		0.1		0.1		0.2645721782		0.2645721782

		19h ap		19h ap		19h ap		0.1518607504		0.1518607504		0.1551825784		0.1551825784		0.7883596498		0.7883596498

		36h ap		36h ap		36h ap		0.0242973121		0.0242973121		0.0707106781		0.0707106781		0.30228298		0.30228298

		1h ab		1h ab		1h ab		0.0733287759		0.0733287759		0.3152380053		0.3152380053		0.6450956809		0.6450956809

		2h ab		2h ab		2h ab		0.0459658501		0.0459658501		0.1322875656		0.1322875656		0.1901150967		0.1901150967

		3h ab		3h ab		3h ab		0.0240022785		0.0240022785		0.1391941091		0.1391941091		0.162538457		0.162538457

		4h ab		4h ab		4h ab		0.0734394947		0.0734394947		0.2872281323		0.2872281323		0.5994580886		0.5994580886

		5h ab		5h ab		5h ab		0.0505908836		0.0505908836		0.1832859787		0.1832859787		0.4325343194		0.4325343194

		6h ab		6h ab		6h ab		0.0443593282		0.0443593282		0.0661437828		0.0661437828		0.077530236		0.077530236

		7h ab		7h ab		7h ab		0.0363171791		0.0363171791		0.0927024811		0.0927024811		0.0614410286		0.0614410286

		8h ab		8h ab		8h ab		0.0200869205		0.0200869205		0.1414213562		0.1414213562		0.189802529		0.189802529

		1d ab		1d ab		1d ab		0.02448437		0.02448437		0.1		0.1		0.219985795		0.219985795

		2d ab		2d ab		2d ab		0.0222415714		0.0222415714		0.078062475		0.078062475		0.2106500356		0.2106500356

		3d ab		3d ab		3d ab		0.035153236		0.035153236		0.15		0.15		0.2080715021		0.2080715021

		4d ab		4d ab		4d ab		0.0278520085		0.0278520085		0.2046338193		0.2046338193		0.3814261888		0.3814261888

		5d ab		5d ab		5d ab		0.0509127624		0.0509127624		0.2521780125		0.2521780125		0.4138236339		0.4138236339

		6d ab		6d ab		6d ab		0.0444240926		0.0444240926		0.1854049622		0.1854049622		0.2431948807		0.2431948807

		7d ab		7d ab		7d ab		0.045912791		0.045912791		0.1218349293		0.1218349293		0.2477271685		0.2477271685



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 8 different cornea (H2O2 3%)

7.798125

3.5375

3.54125

7.819

4

2.62375

7.69975

3.7857142857

2.05125

7.784125

3.9

2.715

7.748125

4.125

2.40625

7.693125

4.4

1.4625

7.650875

4.675

1.0675

7.746125

4.4

1.885

7.71825

4.6875

1.22875

7.729

4.625

1.33125

7.75175

4.4125

1.155

7.737625

4.5

1.5

7.715625

3.9

2.7375

7.72725

3.7875

2.77375

7.8315

3.9

2.9425

7.760375

3.825

2.59125

7.870125

4.0875

3.255

7.7485

3.925

2.6375

7.913375

4.2625

2.6925



mean überstand

		9h ap		9h ap		9h ap		0.0169443021		0.0169443021		0.05		0.05		0.0874285423		0.0874285423

		15h ap		15h ap		15h ap		0.0158961473		0.0158961473		0.1408678459		0.1408678459		0.0774495804		0.0774495804

		19h ap		19h ap		19h ap		0.0333654012		0.0333654012		0.059947894		0.059947894		0.1202861172		0.1202861172

		36h ap		36h ap		36h ap		0.1359455314		0.1359455314		0.1408678459		0.1408678459		0.0748331477		0.0748331477

		8h ab		8h ab		8h ab		0.0234467482		0.0234467482		0.05		0.05		0.037562448		0.037562448

		1d ab		1d ab		1d ab		0.0155317216		0.0155317216		0.0484122918		0.0484122918		0.0662093156		0.0662093156

		2d ab		2d ab		2d ab		0.0217309543		0.0217309543		0.05		0.05		0.0746240578		0.0746240578

		3d ab		3d ab		3d ab		0.0070710678		0.0070710678		0.0829156198		0.0829156198		0.0928624655		0.0928624655

		4d ab		4d ab		4d ab		0.0050744458		0.0050744458		0.0484122918		0.0484122918		0.0591475908		0.0591475908

		5d ab		5d ab		5d ab		0.0182944664		0.0182944664		0.2232571387		0.2232571387		0.1018270593		0.1018270593

		6d ab		6d ab		6d ab		0.0212940719		0.0212940719		0.1111024302		0.1111024302		0.0960387292		0.0960387292

		7d ab		7d ab		7d ab		0.0338505447		0.0338505447		0.1111024302		0.1111024302		0.1563599613		0.1563599613



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different cornea
in rinsing media after 15min incubation

7.729875

5.2

0.2525

7.77375

5.5375

0.28625

7.869

5.2125

0.2125

7.60775

5.1375

0.11

7.7865

4.4

0.02125

7.757625

5.2625

0.2885714286

7.838625

4.95

0.2825

7.7575

5.375

0.36625

7.744

4.9625

0.33625

7.91125

5.1625

0.4575

7.80125

5.1375

0.63375

7.810125

5.1375

0.70625




_1225714284.xls
Mean

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		7.64		0.06		4.49		0.51		2.19		0.45

		15h ap		7.62		0.08		4.52		0.67		2.25		0.65

		19h ap		7.59		0.07		4.58		0.62		2.06		0.65

		36h ap		7.57		0.02		4.28		0.43		2.42		0.42

		1h ab		7.74		0.10		4.29		0.50		2.28		0.70

		2h ab		7.84		0.06		4.34		0.29		1.84		0.38

		3h ab		7.73		0.06		4.51		0.25		1.50		0.33

		4h ab		7.69		0.04		4.63		0.23		1.51		0.32

		5h ab		7.67		0.03		4.61		0.19		1.55		0.34

		6h ab		7.66		0.03		4.64		0.17		1.57		0.37

		7h ab		7.66		0.04		4.64		0.22		1.60		0.41

		8h ab		7.69		0.04		4.59		0.23		1.78		0.49

		1d ab		7.53		0.02		4.43		0.24		2.09		0.47

		2d ab		7.55		0.03		4.49		0.28		2.06		0.45

		3d ab		7.55		0.03		4.43		0.26		2.15		0.47

		4d ab		7.60		0.05		4.53		0.26		2.04		0.35

		5d ab		7.5591875		0.0256650703		4.625		0.2408318916		1.851875		0.3476822064

		6d ab		7.5619375		0.0316090045		4.5625		0.2362907813		1.815		0.4194758634

		7d ab		7.57		0.03		4.61		0.24		2.09		0.37

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		7.80		0.08		5.73		0.28		0.34		0.11		1ml Überdeckung 15 min

		15h ap		7.78		0.04		5.74		0.33		0.45		0.15		1ml Überdeckung 15 min

		19h ap		7.73		0.05		5.65		0.29		0.45		0.13		1ml Überdeckung 15 min

		36h ap		7.74		0.05		5.41		0.11		0.43		0.13		1ml Überdeckung 15 min

		8h ab		7.76		0.06		5.33		0.11		0.38		0.15		1ml Überdeckung 15 min

		1d ab		7.66		0.03		5.36		0.15		0.59		0.28		1ml Überdeckung 15 min

		2d ab		7.68		0.05		5.32		0.16		0.48		0.20		1ml Überdeckung 15 min

		3d ab		7.75		0.08		5.31		0.30		0.71		0.25		1ml Überdeckung 15 min

		4d ab		7.68		0.07		5.34		0.24		0.69		0.22		1ml Überdeckung 15 min

		5d ab		7.70		0.03		5.37		0.15		0.73		0.27		1ml Überdeckung 15 min

		6d ab		7.80		0.07		5.25		0.30		0.81		0.27		1ml Überdeckung 15 min

		7d ab		7.89		0.02		5.48		0.09		0.92		0.12		1ml Überdeckung 15 min





mean Diagramm

		9h ap		9h ap		9h ap		0.0577898131		0.0577898131		0.5123475383		0.5123475383		0.4529491325		0.4529491325

		15h ap		15h ap		15h ap		0.0802801086		0.0802801086		0.6655511501		0.6655511501		0.6480213474		0.6480213474

		19h ap		19h ap		19h ap		0.0723353302		0.0723353302		0.6244997998		0.6244997998		0.6522956257		0.6522956257

		36h ap		36h ap		36h ap		0.0242637418		0.0242637418		0.4281744193		0.4281744193		0.416312683		0.416312683

		1h ab		1h ab		1h ab		0.103801714		0.103801714		0.4999583316		0.4999583316		0.6952598435		0.6952598435

		2h ab		2h ab		2h ab		0.0600071871		0.0600071871		0.2895398648		0.2895398648		0.3769875108		0.3769875108

		3h ab		3h ab		3h ab		0.0566674142		0.0566674142		0.25		0.25		0.3311438509		0.3311438509

		4h ab		4h ab		4h ab		0.0437899413		0.0437899413		0.2330057224		0.2330057224		0.3164694561		0.3164694561

		5h ab		5h ab		5h ab		0.0328906648		0.0328906648		0.1857417562		0.1857417562		0.3437925731		0.3437925731

		6h ab		6h ab		6h ab		0.0269746023		0.0269746023		0.1707825128		0.1707825128		0.3719895832		0.3719895832

		7h ab		7h ab		7h ab		0.0397009131		0.0397009131		0.2189939116		0.2189939116		0.4083498296		0.4083498296

		8h ab		8h ab		8h ab		0.0400994077		0.0400994077		0.2294013949		0.2294013949		0.4861339836		0.4861339836

		1d ab		1d ab		1d ab		0.0237079452		0.0237079452		0.2414366722		0.2414366722		0.4719586846		0.4719586846

		2d ab		2d ab		2d ab		0.028360771		0.028360771		0.2753785274		0.2753785274		0.4486902235		0.4486902235

		3d ab		3d ab		3d ab		0.028371347		0.028371347		0.2569046516		0.2569046516		0.473312793		0.473312793

		4d ab		4d ab		4d ab		0.0498714598		0.0498714598		0.2569046516		0.2569046516		0.3493416427		0.3493416427

		5d ab		5d ab		5d ab		0.0256650703		0.0256650703		0.2408318916		0.2408318916		0.3476822064		0.3476822064

		6d ab		6d ab		6d ab		0.0316090045		0.0316090045		0.2362907813		0.2362907813		0.4194758634		0.4194758634

		7d ab		7d ab		7d ab		0.0326537572		0.0326537572		0.2356601669		0.2356601669		0.3673359692		0.3673359692



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different cornea (NaOH 2mol/l)

7.6359375

4.4875

2.188125

7.6173125

4.51875

2.25375

7.5905

4.575

2.063125

7.5659375

4.275

2.416875

7.7444375

4.29375

2.284375

7.8380625

4.3375

1.835625

7.7264375

4.5125

1.501875

7.68908125

4.63125

1.510625

7.6699375

4.6125

1.5475

7.6621875

4.6375

1.571875

7.6561875

4.64375

1.598125

7.6876875

4.59375

1.779375

7.52925

4.43125

2.09125

7.55025

4.4875

2.058125

7.5515

4.425

2.15125

7.6033125

4.525

2.044375

7.5591875

4.625

1.851875

7.5619375

4.5625

1.815

7.565375

4.6125

2.0925



mean überstand

		9h ap		9h ap		9h ap		0.0766282966		0.0766282966		0.2774136502		0.2774136502		0.1086201332		0.1086201332

		15h ap		15h ap		15h ap		0.0357056835		0.0357056835		0.3305929017		0.3305929017		0.1497317045		0.1497317045

		19h ap		19h ap		19h ap		0.046392124		0.046392124		0.2851899951		0.2851899951		0.1255322004		0.1255322004

		36h ap		36h ap		36h ap		0.0542412819		0.0542412819		0.1062622542		0.1062622542		0.1289379696		0.1289379696

		8h ab		8h ab		8h ab		0.0552713006		0.0552713006		0.1064581295		0.1064581295		0.1505489953		0.1505489953

		1d ab		1d ab		1d ab		0.0260992611		0.0260992611		0.1454876856		0.1454876856		0.2828360833		0.2828360833

		2d ab		2d ab		2d ab		0.0521139377		0.0521139377		0.1600781059		0.1600781059		0.2017991989		0.2017991989

		3d ab		3d ab		3d ab		0.0840939703		0.0840939703		0.3021451086		0.3021451086		0.2507580175		0.2507580175

		4d ab		4d ab		4d ab		0.069539647		0.069539647		0.2362907813		0.2362907813		0.2186930878		0.2186930878

		5d ab		5d ab		5d ab		0.028232074		0.028232074		0.1537042615		0.1537042615		0.2727514131		0.2727514131

		6d ab		6d ab		6d ab		0.0679178776		0.0679178776		0.3044120015		0.3044120015		0.2709559796		0.2709559796

		7d ab		7d ab		7d ab		0.0174171508		0.0174171508		0.088640526		0.088640526		0.1192835757		0.1192835757



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different cornea
in rinsing media after 15min incubation

7.8018125

5.73125

0.33625

7.7823125

5.74375

0.449375

7.7306875

5.65

0.44875

7.744125

5.40625

0.43375

7.760625

5.325

0.37875

7.6598

5.3625

0.593125

7.6824375

5.31875

0.478125

7.7479375

5.30625

0.705625

7.6751875

5.3375

0.69

7.701125

5.36875

0.7325

7.7971333333

5.2533333333

0.808

7.89025

5.475

0.92




_1225714392.xls
Mean

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		7.64		0.06		4.49		0.51		2.19		0.45

		15h ap		7.62		0.08		4.52		0.67		2.25		0.65

		19h ap		7.59		0.07		4.58		0.62		2.06		0.65

		36h ap		7.57		0.02		4.28		0.43		2.42		0.42

		1h ab		7.74		0.10		4.29		0.50		2.28		0.70

		2h ab		7.84		0.06		4.34		0.29		1.84		0.38

		3h ab		7.73		0.06		4.51		0.25		1.50		0.33

		4h ab		7.69		0.04		4.63		0.23		1.51		0.32

		5h ab		7.67		0.03		4.61		0.19		1.55		0.34

		6h ab		7.66		0.03		4.64		0.17		1.57		0.37

		7h ab		7.66		0.04		4.64		0.22		1.60		0.41

		8h ab		7.69		0.04		4.59		0.23		1.78		0.49

		1d ab		7.53		0.02		4.43		0.24		2.09		0.47

		2d ab		7.55		0.03		4.49		0.28		2.06		0.45

		3d ab		7.55		0.03		4.43		0.26		2.15		0.47

		4d ab		7.60		0.05		4.53		0.26		2.04		0.35

		5d ab		7.5591875		0.0256650703		4.625		0.2408318916		1.851875		0.3476822064

		6d ab		7.5619375		0.0316090045		4.5625		0.2362907813		1.815		0.4194758634

		7d ab		7.57		0.03		4.61		0.24		2.09		0.37

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		7.80		0.08		5.73		0.28		0.34		0.11		1ml Überdeckung 15 min

		15h ap		7.78		0.04		5.74		0.33		0.45		0.15		1ml Überdeckung 15 min

		19h ap		7.73		0.05		5.65		0.29		0.45		0.13		1ml Überdeckung 15 min

		36h ap		7.74		0.05		5.41		0.11		0.43		0.13		1ml Überdeckung 15 min

		8h ab		7.76		0.06		5.33		0.11		0.38		0.15		1ml Überdeckung 15 min

		1d ab		7.66		0.03		5.36		0.15		0.59		0.28		1ml Überdeckung 15 min

		2d ab		7.68		0.05		5.32		0.16		0.48		0.20		1ml Überdeckung 15 min

		3d ab		7.75		0.08		5.31		0.30		0.71		0.25		1ml Überdeckung 15 min

		4d ab		7.68		0.07		5.34		0.24		0.69		0.22		1ml Überdeckung 15 min

		5d ab		7.70		0.03		5.37		0.15		0.73		0.27		1ml Überdeckung 15 min

		6d ab		7.80		0.07		5.25		0.30		0.81		0.27		1ml Überdeckung 15 min

		7d ab		7.89		0.02		5.48		0.09		0.92		0.12		1ml Überdeckung 15 min





mean Diagramm

		9h ap		9h ap		9h ap		0.0577898131		0.0577898131		0.5123475383		0.5123475383		0.4529491325		0.4529491325

		15h ap		15h ap		15h ap		0.0802801086		0.0802801086		0.6655511501		0.6655511501		0.6480213474		0.6480213474

		19h ap		19h ap		19h ap		0.0723353302		0.0723353302		0.6244997998		0.6244997998		0.6522956257		0.6522956257

		36h ap		36h ap		36h ap		0.0242637418		0.0242637418		0.4281744193		0.4281744193		0.416312683		0.416312683

		1h ab		1h ab		1h ab		0.103801714		0.103801714		0.4999583316		0.4999583316		0.6952598435		0.6952598435

		2h ab		2h ab		2h ab		0.0600071871		0.0600071871		0.2895398648		0.2895398648		0.3769875108		0.3769875108

		3h ab		3h ab		3h ab		0.0566674142		0.0566674142		0.25		0.25		0.3311438509		0.3311438509

		4h ab		4h ab		4h ab		0.0437899413		0.0437899413		0.2330057224		0.2330057224		0.3164694561		0.3164694561

		5h ab		5h ab		5h ab		0.0328906648		0.0328906648		0.1857417562		0.1857417562		0.3437925731		0.3437925731

		6h ab		6h ab		6h ab		0.0269746023		0.0269746023		0.1707825128		0.1707825128		0.3719895832		0.3719895832

		7h ab		7h ab		7h ab		0.0397009131		0.0397009131		0.2189939116		0.2189939116		0.4083498296		0.4083498296

		8h ab		8h ab		8h ab		0.0400994077		0.0400994077		0.2294013949		0.2294013949		0.4861339836		0.4861339836

		1d ab		1d ab		1d ab		0.0237079452		0.0237079452		0.2414366722		0.2414366722		0.4719586846		0.4719586846

		2d ab		2d ab		2d ab		0.028360771		0.028360771		0.2753785274		0.2753785274		0.4486902235		0.4486902235

		3d ab		3d ab		3d ab		0.028371347		0.028371347		0.2569046516		0.2569046516		0.473312793		0.473312793

		4d ab		4d ab		4d ab		0.0498714598		0.0498714598		0.2569046516		0.2569046516		0.3493416427		0.3493416427

		5d ab		5d ab		5d ab		0.0256650703		0.0256650703		0.2408318916		0.2408318916		0.3476822064		0.3476822064

		6d ab		6d ab		6d ab		0.0316090045		0.0316090045		0.2362907813		0.2362907813		0.4194758634		0.4194758634

		7d ab		7d ab		7d ab		0.0326537572		0.0326537572		0.2356601669		0.2356601669		0.3673359692		0.3673359692



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different cornea

7.6359375

4.4875

2.188125

7.6173125

4.51875

2.25375

7.5905

4.575

2.063125

7.5659375

4.275

2.416875

7.7444375

4.29375

2.284375

7.8380625

4.3375

1.835625

7.7264375

4.5125

1.501875

7.68908125

4.63125

1.510625

7.6699375

4.6125

1.5475

7.6621875

4.6375

1.571875

7.6561875

4.64375

1.598125

7.6876875

4.59375

1.779375

7.52925

4.43125

2.09125

7.55025

4.4875

2.058125

7.5515

4.425

2.15125

7.6033125

4.525

2.044375

7.5591875

4.625

1.851875

7.5619375

4.5625

1.815

7.565375

4.6125

2.0925



mean überstand

		9h ap		9h ap		9h ap		0.0766282966		0.0766282966		0.2774136502		0.2774136502		0.1086201332		0.1086201332

		15h ap		15h ap		15h ap		0.0357056835		0.0357056835		0.3305929017		0.3305929017		0.1497317045		0.1497317045

		19h ap		19h ap		19h ap		0.046392124		0.046392124		0.2851899951		0.2851899951		0.1255322004		0.1255322004

		36h ap		36h ap		36h ap		0.0542412819		0.0542412819		0.1062622542		0.1062622542		0.1289379696		0.1289379696

		8h ab		8h ab		8h ab		0.0552713006		0.0552713006		0.1064581295		0.1064581295		0.1505489953		0.1505489953

		1d ab		1d ab		1d ab		0.0260992611		0.0260992611		0.1454876856		0.1454876856		0.2828360833		0.2828360833

		2d ab		2d ab		2d ab		0.0521139377		0.0521139377		0.1600781059		0.1600781059		0.2017991989		0.2017991989

		3d ab		3d ab		3d ab		0.0840939703		0.0840939703		0.3021451086		0.3021451086		0.2507580175		0.2507580175

		4d ab		4d ab		4d ab		0.069539647		0.069539647		0.2362907813		0.2362907813		0.2186930878		0.2186930878

		5d ab		5d ab		5d ab		0.028232074		0.028232074		0.1537042615		0.1537042615		0.2727514131		0.2727514131

		6d ab		6d ab		6d ab		0.0679178776		0.0679178776		0.3044120015		0.3044120015		0.2709559796		0.2709559796

		7d ab		7d ab		7d ab		0.0174171508		0.0174171508		0.088640526		0.088640526		0.1192835757		0.1192835757



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different corneas (NaOH 2mol/l)
in rinsing media after 15min incubation

7.8018125

5.73125

0.33625

7.7823125

5.74375

0.449375

7.7306875

5.65

0.44875

7.744125

5.40625

0.43375

7.760625

5.325

0.37875

7.6598

5.3625

0.593125

7.6824375

5.31875

0.478125

7.7479375

5.30625

0.705625

7.6751875

5.3375

0.69

7.701125

5.36875

0.7325

7.7971333333

5.2533333333

0.808

7.89025

5.475

0.92




_1225713710.xls
Mean

		Time		pH-Value		Stdw		Glucose [mmol/l]		Stdw		Lactate [mmol/l]		Stdw

		9h ap		7.80		0.04		3.54		0.12		3.54		0.60

		15h ap		7.82		0.02		4.00		0.10		2.62		0.26

		19h ap		7.70		0.15		3.79		0.16		2.05		0.79

		36h ap		7.78		0.02		3.90		0.07		2.72		0.30

		1h ab		7.75		0.07		4.13		0.32		2.41		0.65

		2h ab		7.69		0.05		4.40		0.13		1.46		0.19

		3h ab		7.65		0.02		4.68		0.14		1.07		0.16

		4h ab		7.75		0.07		4.40		0.29		1.89		0.60

		5h ab		7.72		0.05		4.69		0.18		1.23		0.43

		6h ab		7.73		0.04		4.63		0.07		1.33		0.08

		7h ab		7.75		0.04		4.41		0.09		1.16		0.06

		8h ab		7.74		0.02		4.50		0.14		1.50		0.19

		1d ab		7.72		0.02		3.90		0.10		2.74		0.22

		2d ab		7.73		0.02		3.79		0.08		2.77		0.21

		3d ab		7.83		0.04		3.90		0.15		2.94		0.21

		4d ab		7.76		0.03		3.83		0.20		2.59		0.38

		5d ab		7.870125		0.0509127624		4.0875		0.2521780125		3.255		0.4138236339

		6d ab		7.7485		0.0444240926		3.925		0.1854049622		2.6375		0.2431948807

		7d ab		7.91		0.05		4.26		0.12		2.69		0.25

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		7.73		0.02		5.20		0.05		0.25		0.09		1ml Überdeckung 15 min

		15h ap		7.77		0.02		5.54		0.14		0.29		0.0774495804		1ml Überdeckung 15 min

		19h ap		7.87		0.03		5.21		0.06		0.21		0.1202861172		1ml Überdeckung 15 min

		36h ap		7.61		0.14		5.14		0.14		0.11		0.0748331477		1ml Überdeckung 15 min

		8h ab		7.7865		0.0234467482		4.4		0.05		0.02125		0.037562448		1ml Überdeckung 15 min

		1d ab		7.757625		0.0155317216		5.2625		0.0484122918		0.2885714286		0.0662093156		1ml Überdeckung 15 min

		2d ab		7.838625		0.0217309543		4.95		0.05		0.2825		0.0746240578		1ml Überdeckung 15 min

		3d ab		7.7575		0.0070710678		5.375		0.0829156198		0.36625		0.0928624655		1ml Überdeckung 15 min

		4d ab		7.74		0.01		4.96		0.05		0.34		0.06		1ml Überdeckung 15 min

		5d ab		7.91		0.02		5.16		0.22		0.46		0.10		1ml Überdeckung 15 min

		6d ab		7.80		0.02		5.14		0.11		0.63		0.10		1ml Überdeckung 15 min

		7d ab		7.81		0.03		5.14		0.11		0.71		0.16		1ml Überdeckung 15 min





mean Diagramm

		9h ap		9h ap		9h ap		0.0375547517		0.0375547517		0.1218349293		0.1218349293		0.6013825218		0.6013825218

		15h ap		15h ap		15h ap		0.0191311265		0.0191311265		0.1		0.1		0.2645721782		0.2645721782

		19h ap		19h ap		19h ap		0.1518607504		0.1518607504		0.1551825784		0.1551825784		0.7883596498		0.7883596498

		36h ap		36h ap		36h ap		0.0242973121		0.0242973121		0.0707106781		0.0707106781		0.30228298		0.30228298

		1h ab		1h ab		1h ab		0.0733287759		0.0733287759		0.3152380053		0.3152380053		0.6450956809		0.6450956809

		2h ab		2h ab		2h ab		0.0459658501		0.0459658501		0.1322875656		0.1322875656		0.1901150967		0.1901150967

		3h ab		3h ab		3h ab		0.0240022785		0.0240022785		0.1391941091		0.1391941091		0.162538457		0.162538457

		4h ab		4h ab		4h ab		0.0734394947		0.0734394947		0.2872281323		0.2872281323		0.5994580886		0.5994580886

		5h ab		5h ab		5h ab		0.0505908836		0.0505908836		0.1832859787		0.1832859787		0.4325343194		0.4325343194

		6h ab		6h ab		6h ab		0.0443593282		0.0443593282		0.0661437828		0.0661437828		0.077530236		0.077530236

		7h ab		7h ab		7h ab		0.0363171791		0.0363171791		0.0927024811		0.0927024811		0.0614410286		0.0614410286

		8h ab		8h ab		8h ab		0.0200869205		0.0200869205		0.1414213562		0.1414213562		0.189802529		0.189802529

		1d ab		1d ab		1d ab		0.02448437		0.02448437		0.1		0.1		0.219985795		0.219985795

		2d ab		2d ab		2d ab		0.0222415714		0.0222415714		0.078062475		0.078062475		0.2106500356		0.2106500356

		3d ab		3d ab		3d ab		0.035153236		0.035153236		0.15		0.15		0.2080715021		0.2080715021

		4d ab		4d ab		4d ab		0.0278520085		0.0278520085		0.2046338193		0.2046338193		0.3814261888		0.3814261888

		5d ab		5d ab		5d ab		0.0509127624		0.0509127624		0.2521780125		0.2521780125		0.4138236339		0.4138236339

		6d ab		6d ab		6d ab		0.0444240926		0.0444240926		0.1854049622		0.1854049622		0.2431948807		0.2431948807

		7d ab		7d ab		7d ab		0.045912791		0.045912791		0.1218349293		0.1218349293		0.2477271685		0.2477271685



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different cornea

7.798125

3.5375

3.54125

7.819

4

2.62375

7.69975

3.7857142857

2.05125

7.784125

3.9

2.715

7.748125

4.125

2.40625

7.693125

4.4

1.4625

7.650875

4.675

1.0675

7.746125

4.4

1.885

7.71825

4.6875

1.22875

7.729

4.625

1.33125

7.75175

4.4125

1.155

7.737625

4.5

1.5

7.715625

3.9

2.7375

7.72725

3.7875

2.77375

7.8315

3.9

2.9425

7.760375

3.825

2.59125

7.870125

4.0875

3.255

7.7485

3.925

2.6375

7.913375

4.2625

2.6925



mean überstand

		9h ap		9h ap		9h ap		0.0169443021		0.0169443021		0.05		0.05		0.0874285423		0.0874285423

		15h ap		15h ap		15h ap		0.0158961473		0.0158961473		0.1408678459		0.1408678459		0.0774495804		0.0774495804

		19h ap		19h ap		19h ap		0.0333654012		0.0333654012		0.059947894		0.059947894		0.1202861172		0.1202861172

		36h ap		36h ap		36h ap		0.1359455314		0.1359455314		0.1408678459		0.1408678459		0.0748331477		0.0748331477

		8h ab		8h ab		8h ab		0.0234467482		0.0234467482		0.05		0.05		0.037562448		0.037562448

		1d ab		1d ab		1d ab		0.0155317216		0.0155317216		0.0484122918		0.0484122918		0.0662093156		0.0662093156

		2d ab		2d ab		2d ab		0.0217309543		0.0217309543		0.05		0.05		0.0746240578		0.0746240578

		3d ab		3d ab		3d ab		0.0070710678		0.0070710678		0.0829156198		0.0829156198		0.0928624655		0.0928624655

		4d ab		4d ab		4d ab		0.0050744458		0.0050744458		0.0484122918		0.0484122918		0.0591475908		0.0591475908

		5d ab		5d ab		5d ab		0.0182944664		0.0182944664		0.2232571387		0.2232571387		0.1018270593		0.1018270593

		6d ab		6d ab		6d ab		0.0212940719		0.0212940719		0.1111024302		0.1111024302		0.0960387292		0.0960387292

		7d ab		7d ab		7d ab		0.0338505447		0.0338505447		0.1111024302		0.1111024302		0.1563599613		0.1563599613



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 8 different cornea (H2O2 3%)
in rinsing media after 15min incubation

7.729875

5.2

0.2525

7.77375

5.5375

0.28625

7.869

5.2125

0.2125

7.60775

5.1375

0.11

7.7865

4.4

0.02125

7.757625

5.2625

0.2885714286

7.838625

4.95

0.2825

7.7575

5.375

0.36625

7.744

4.9625

0.33625

7.91125

5.1625

0.4575

7.80125

5.1375

0.63375

7.810125

5.1375

0.70625




_1225713082.xls
Mean

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		7.73		0.06		4.38		0.29		2.50		0.64

		15h aP		7.69		0.03		4.37		0.11		2.61		0.26

		19h aP		7.72		0.08		4.42		0.08		2.56		0.37

		36h aP		7.64		0.03		4.38		0.18		2.31		0.53

		1h aB		7.64		0.03		4.41		0.18		2.15		0.20

		2h aB		7.68		0.04		4.40		0.26		2.25		0.51

		3h aB		7.68		0.06		4.42		0.22		2.23		0.54

		4h aB		7.70		0.05		4.41		0.13		2.31		0.37

		5h aB		7.71		0.04		4.43		0.10		2.43		0.26

		6h aB		7.72		0.06		4.25		0.35		2.54		0.70

		7h aB		7.68		0.06		4.46		0.40		2.26		0.78

		8h aB		7.67		0.04		4.46		0.28		2.22		0.42

		d1 aB		7.64		0.04		4.26		0.43		2.65		0.71

		d2 aB		7.67		0.03		4.54		0.25		2.08		0.47

		d3 aB		7.75		0.09		4.38		0.22		2.86		0.55

		d4 aB		7.71		0.04		4.11		0.24		3.04		0.60

		d5 aB		7.736		0.0401895509		4.08125		0.2428133714		3.084375		0.4944757325

		d6 aB		7.6680625		0.0371491925		4.20625		0.1982212568		2.5975		0.3830839769

		d7 aB		7.64		0.04		4.23		0.19		2.62		0.38

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		7.70		0.08		4.75		0.91		0.17		0.10		1ml Überdeckung 15 min

		15h ap		7.72		0.14		5.54		0.14		0.42		0.1861887483		1ml Überdeckung 15 min

		19h ap		7.73		0.02		5.58		0.27		0.29		0.0788986692		1ml Überdeckung 15 min

		36h aP		7.75		0.02		5.47		0.14		0.49		0.1870472311		1ml Überdeckung 15 min

		8h aB		7.677125		0.061625617		5.625		0.0683130051		0.220625		0.0844960551		1ml Überdeckung 15 min

		d1 aB		7.7111875		0.0857851726		5.40625		0.1340087062		0.495		0.1277497554		1ml Überdeckung 15 min

		d2 aB		7.8096875		0.1103296387		5.3		0.2683281573		0.54875		0.1956484943		1ml Überdeckung 15 min

		d3 aB		7.7865		0.1112564605		5.41875		0.1276388133		0.648125		0.2920552174		1ml Überdeckung 15 min

		d4 aB		7.75		0.06		5.31		0.16		0.70		0.15		1ml Überdeckung 15 min

		d5 aB		7.82		0.07		5.39		0.16		0.68		0.21		1ml Überdeckung 15 min

		d6 aB		7.71		0.06		5.29		0.06		0.68		0.16		1ml Überdeckung 15 min

		d7 aB		7.72		0.03		5.05		0.22		0.73		0.16		1ml Überdeckung 15 min





mean Diagramm

		9h ap		9h ap		9h ap		0.0592518635		0.0592518635		0.293257566		0.293257566		0.635447349		0.635447349

		15h aP		15h aP		15h aP		0.0317319502		0.0317319502		0.1138346754		0.1138346754		0.2632489316		0.2632489316

		19h aP		19h aP		19h aP		0.078339326		0.078339326		0.083416625		0.083416625		0.3749844441		0.3749844441

		36h aP		36h aP		36h aP		0.0299098646		0.0299098646		0.1796988221		0.1796988221		0.5327440755		0.5327440755

		1h aB		1h aB		1h aB		0.0296535552		0.0296535552		0.1784189825		0.1784189825		0.2001489029		0.2001489029

		2h aB		2h aB		2h aB		0.0388187562		0.0388187562		0.2581988897		0.2581988897		0.5051072493		0.5051072493

		3h aB		3h aB		3h aB		0.0598596971		0.0598596971		0.2227666941		0.2227666941		0.5382548962		0.5382548962

		4h aB		4h aB		4h aB		0.0543114092		0.0543114092		0.1340087062		0.1340087062		0.3680738151		0.3680738151

		5h aB		5h aB		5h aB		0.0404687122		0.0404687122		0.1		0.1		0.2608926982		0.2608926982

		6h aB		6h aB		6h aB		0.0588480742		0.0588480742		0.3502380143		0.3502380143		0.7015874856		0.7015874856

		7h aB		7h aB		7h aB		0.0572788137		0.0572788137		0.4047633053		0.4047633053		0.7824651217		0.7824651217

		8h aB		8h aB		8h aB		0.0430204893		0.0430204893		0.2753785274		0.2753785274		0.4198367738		0.4198367738

		d1 aB		d1 aB		d1 aB		0.0385400225		0.0385400225		0.4303099658		0.4303099658		0.7055680336		0.7055680336

		d2 aB		d2 aB		d2 aB		0.0316190212		0.0316190212		0.2502498751		0.2502498751		0.4659895385		0.4659895385

		d3 aB		d3 aB		d3 aB		0.0867017637		0.0867017637		0.21975365		0.21975365		0.5455024442		0.5455024442

		d4 aB		d4 aB		d4 aB		0.0384178778		0.0384178778		0.2379600807		0.2379600807		0.6009766357		0.6009766357

		d5 aB		d5 aB		d5 aB		0.0401895509		0.0401895509		0.2428133714		0.2428133714		0.4944757325		0.4944757325

		d6 aB		d6 aB		d6 aB		0.0371491925		0.0371491925		0.1982212568		0.1982212568		0.3830839769		0.3830839769

		d7 aB		d7 aB		d7 aB		0.0372191147		0.0372191147		0.1887458609		0.1887458609		0.3827744114		0.3827744114



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different corneas (Tomadol  45-7 3%)

7.733375

4.375

2.5025

7.693875

4.36875

2.6125

7.719625

4.41875

2.56

7.63725

4.38125

2.308125

7.6415

4.4125

2.150625

7.6796875

4.4

2.245

7.676625

4.41875

2.22625

7.6985625

4.40625

2.31125

7.708875

4.425

2.43125

7.7191875

4.25

2.53875

7.6750625

4.4625

2.25625

7.6656875

4.4625

2.216875

7.6435

4.2625

2.654375

7.6701875

4.54375

2.084375

7.7495625

4.38125

2.855625

7.70625

4.10625

3.035625

7.736

4.08125

3.084375

7.6680625

4.20625

2.5975

7.6449375

4.23125

2.616875



mean überstand

		9h ap		9h ap		9h ap		0.0765105385		0.0765105385		0.9084785817		0.9084785817		0.0998644915		0.0998644915

		15h ap		15h ap		15h ap		0.1420637034		0.1420637034		0.1364734406		0.1364734406		0.1861887483		0.1861887483

		19h ap		19h ap		19h ap		0.0212634271		0.0212634271		0.2744691847		0.2744691847		0.0788986692		0.0788986692

		36h aP		36h aP		36h aP		0.0180359595		0.0180359595		0.1447699324		0.1447699324		0.1870472311		0.1870472311

		8h aB		8h aB		8h aB		0.061625617		0.061625617		0.0683130051		0.0683130051		0.0844960551		0.0844960551

		d1 aB		d1 aB		d1 aB		0.0857851726		0.0857851726		0.1340087062		0.1340087062		0.1277497554		0.1277497554

		d2 aB		d2 aB		d2 aB		0.1103296387		0.1103296387		0.2683281573		0.2683281573		0.1956484943		0.1956484943

		d3 aB		d3 aB		d3 aB		0.1112564605		0.1112564605		0.1276388133		0.1276388133		0.2920552174		0.2920552174

		d4 aB		d4 aB		d4 aB		0.0556395767		0.0556395767		0.1569235483		0.1569235483		0.1494754718		0.1494754718

		d5 aB		d5 aB		d5 aB		0.0656632825		0.0656632825		0.1586400538		0.1586400538		0.2103608012		0.2103608012

		d6 aB		d6 aB		d6 aB		0.0550617456		0.0550617456		0.0573730483		0.0573730483		0.1604771531		0.1604771531

		d7 aB		d7 aB		d7 aB		0.0262208568		0.0262208568		0.219089023		0.219089023		0.1608298791		0.1608298791



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different cornea
in rinsing media after 15min incubation

7.6975625

4.75

0.174375

7.7173125

5.54375

0.424375

7.733

5.575

0.28625

7.7456875

5.46875

0.485

7.677125

5.625

0.220625

7.7111875

5.40625

0.495

7.8096875

5.3

0.54875

7.7865

5.41875

0.648125

7.7511875

5.30625

0.696875

7.82325

5.3875

0.68375

7.7080625

5.29375

0.680625

7.71875

5.05

0.725625




_1225711689.xls
Mean

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		15h aP		7.54		0.02		4.57		0.20		1.73		0.36

		19h aP		7.57		0.05		4.46		0.36		1.87		0.33

		36h aP		7.53		0.02		4.24		0.21		2.22		0.38

		1h aA		7.56		0.04		4.02		0.47		2.57		0.58

		2h aA		7.57		0.05		4.46		0.30		1.72		0.57

		3h aA		7.57		0.03		4.88		0.39		1.11		0.53

		4h aA		7.56		0.03		4.71		0.37		1.19		0.43

		5h aA		7.57		0.04		4.92		0.49		1.08		0.52

		6h aA		7.58		0.05		4.86		0.39		1.14		0.43

		7h aA		7.61		0.04		4.81		0.47		1.23		0.34

		8h aA		7.59		0.04		4.78		0.57		1.19		0.28

		d1 aA		7.62		0.05		4.45		0.29		2.29		0.66

		d2 aA		7.66		0.14		4.56		0.28		2.55		1.08

		d3 aA		7.62		0.10		3.86		0.46		2.12		0.40

		d4 aA		7.66		0.10		4.61		0.21		2.42		0.51

		d5 aA		7.71		0.18		4.19		0.34		2.47		0.79

		d6 aA		7.64625		0.0927961925		4.61875		0.2535580144		2.330625		0.4712602784

		d7 aA		7.662125		0.0991731651		4.19375		0.2694902596		2.225625		0.4346488046

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		36h aP		7.59		0.08		5.31		0.26		0.38		0.48		1ml Überdeckung 15 min

		8h aA		7.59		0.08		5.59		0.49		0.19		0.27		1ml Überdeckung 15 min

		d1 aA		7.71		0.03		5.22		0.74		0.42		0.6341901472		1ml Überdeckung 15 min

		d2 aA		7.66		0.10		4.89		1.10		0.29		0.2423358551		1ml Überdeckung 15 min

		d3 aA		7.63		0.07		5.65		0.24		0.21		0.1433352713		1ml Überdeckung 15 min

		d4 aA		7.603		0.1698265782		5.85		0.1549193338		0.17875		0.1241974235		1ml Überdeckung 15 min

		d5 aA		7.5615625		0.0416844795		5.10625		1.2309718383		0.14375		0.135836912		1ml Überdeckung 15 min

		d6 aA		7.641875		0.0330229718		5.45625		0.5796191278		0.174375		0.1065187777		1ml Überdeckung 15 min

		d7 aA		7.6294		0.1210618496		5.5125		0.2093641166		0.1525		0.1073002019		1ml Überdeckung 15 min





mean Diagramm

		15h aP		15h aP		15h aP		0.3596109008		0.3596109008		0.1990602924		0.1990602924		0.0211907999		0.0211907999

		19h aP		19h aP		19h aP		0.3292618006		0.3292618006		0.3577126407		0.3577126407		0.0515531683		0.0515531683

		36h aP		36h aP		36h aP		0.3831079047		0.3831079047		0.2096624271		0.2096624271		0.0234090438		0.0234090438

		1h aA		1h aA		1h aA		0.5823254388		0.5823254388		0.4650716791		0.4650716791		0.0352398922		0.0352398922

		2h aA		2h aA		2h aA		0.5676251697		0.5676251697		0.2986078811		0.2986078811		0.0539607496		0.0539607496

		3h aA		3h aA		3h aA		0.5277862572		0.5277862572		0.3850865704		0.3850865704		0.0311958865		0.0311958865

		4h aA		4h aA		4h aA		0.4317406629		0.4317406629		0.3714274267		0.3714274267		0.0348480033		0.0348480033

		5h aA		5h aA		5h aA		0.5199483147		0.5199483147		0.4929080374		0.4929080374		0.0352972497		0.0352972497

		6h aA		6h aA		6h aA		0.4345222472		0.4345222472		0.3913651322		0.3913651322		0.047516313		0.047516313

		7h aA		7h aA		7h aA		0.342023391		0.342023391		0.4739461995		0.4739461995		0.0401710924		0.0401710924

		8h aA		8h aA		8h aA		0.2767000482		0.2767000482		0.5674504384		0.5674504384		0.03935432		0.03935432

		d1 aA		d1 aA		d1 aA		0.6613871156		0.6613871156		0.2851899951		0.2851899951		0.0542990178		0.0542990178

		d2 aA		d2 aA		d2 aA		1.0761038906		1.0761038906		0.2753785274		0.2753785274		0.1428152653		0.1428152653

		d3 aA		d3 aA		d3 aA		0.4025165628		0.4025165628		0.4618351077		0.4618351077		0.0954211717		0.0954211717

		d4 aA		d4 aA		d4 aA		0.5128986255		0.5128986255		0.214378948		0.214378948		0.0968489374		0.0968489374

		d5 aA		d5 aA		d5 aA		0.7886095358		0.7886095358		0.3442382896		0.3442382896		0.1774299862		0.1774299862

		d6 aA		d6 aA		d6 aA		0.4712602784		0.4712602784		0.2535580144		0.2535580144		0.0927961925		0.0927961925

		d7 aA		d7 aA		d7 aA		0.4346488046		0.4346488046		0.2694902596		0.2694902596		0.0991731651		0.0991731651



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different abraded corneas

7.538875

4.56875

1.725

7.5745625

4.45625

1.87

7.526625

4.24375

2.21875

7.561125

4.01875

2.566875

7.5691875

4.4625

1.71875

7.569375

4.88125

1.10625

7.556625

4.70625

1.185

7.5718125

4.91875

1.084375

7.57575

4.8625

1.143125

7.613625

4.80625

1.2325

7.5883125

4.775

1.191875

7.618875

4.45

2.289375

7.65775

4.5625

2.545625

7.6235

3.85625

2.119375

7.656375

4.60625

2.41625

7.70575

4.1875

2.46625

7.64625

4.61875

2.330625

7.662125

4.19375

2.225625



mean überstand

		36h aP		36h aP		36h aP		0.0823803172		0.0823803172		0.2644963768		0.2644963768		0.4754011464		0.4754011464

		8h aA		8h aA		8h aA		0.0763624853		0.0763624853		0.4883646179		0.4883646179		0.2694655204		0.2694655204

		d1 aA		d1 aA		d1 aA		0.0344760787		0.0344760787		0.7377612532		0.7377612532		0.6341901472		0.6341901472

		d2 aA		d2 aA		d2 aA		0.0977731217		0.0977731217		1.0975540989		1.0975540989		0.2423358551		0.2423358551

		d3 aA		d3 aA		d3 aA		0.0744107687		0.0744107687		0.2366431913		0.2366431913		0.1433352713		0.1433352713

		d4 aA		d4 aA		d4 aA		0.1698265782		0.1698265782		0.1549193338		0.1549193338		0.1241974235		0.1241974235

		d5 aA		d5 aA		d5 aA		0.0416844795		0.0416844795		1.2309718383		1.2309718383		0.135836912		0.135836912

		d6 aA		d6 aA		d6 aA		0.0330229718		0.0330229718		0.5796191278		0.5796191278		0.1065187777		0.1065187777

		d7 aA		d7 aA		d7 aA		0.1210618496		0.1210618496		0.2093641166		0.2093641166		0.1073002019		0.1073002019



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different cornea
in rinsing media after 15min incubation

7.594875

5.30625

0.379375

7.5911875

5.5875

0.19375

7.70825

5.21875

0.416

7.657625

4.89375

0.2875

7.6331875

5.65

0.21125

7.603

5.85

0.17875

7.5615625

5.10625

0.14375

7.641875

5.45625

0.174375

7.6294

5.5125

0.1525




_1225712406.xls
Mean

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		7.63		0.14		4.81		0.38		1.90		0.91

		15h ap		7.62		0.14		4.67		0.30		1.75		0.58

		19h ap		7.62		0.12		4.68		0.29		1.84		0.54

		36h ap		7.63		0.14		4.41		0.31		2.49		0.75

		1h ab		7.72		0.12		4.11		0.45		2.65		1.00

		2h ab		7.78		0.14		4.54		0.36		2.01		0.84

		3h ab		7.79		0.14		4.61		0.24		1.75		0.59

		4h ab		7.80		0.14		4.73		0.24		1.66		0.51

		5h ab		7.80		0.13		4.75		0.27		1.64		0.55

		6h ab		7.80		0.12		4.87		0.22		1.54		0.48

		7h ab		7.78		0.13		4.87		0.21		1.44		0.47

		8h ab		7.80		0.15		4.96		0.18		1.43		0.51

		1d ab		7.79		0.18		4.54		0.23		2.33		0.60

		2d ab		7.94		0.07		4.76		0.28		2.31		0.70

		3d ab		7.98		0.05		4.47		0.52		2.46		0.80

		4d ab		7.98		0.04		4.61		0.45		2.20		0.87

		5d ab		7.9605		0.0672676247		4.68125		0.3986957905		2.066875		0.9845927669

		6d ab		7.9625625		0.0696380823		4.80625		0.4596647329		1.83875		0.9806383975

		7d ab		7.96		0.06		4.83		0.40		1.81		0.97

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		7.92		0.03		5.46		0.20		0.72		0.337322793		1ml Überdeckung 15 min

		15h ap		7.84		0.12		5.48		0.17		0.55		0.2481456226		1ml Überdeckung 15 min

		19h ap		7.85		0.14		5.48		0.10		0.61		0.2905963696		1ml Überdeckung 15 min

		36h ap		7.8435625		0.0969755768		5.325		0.1527525232		0.888125		0.4333623388		1ml Überdeckung 15 min

		8h ab		7.9494375		0.0313899533		5.4		0.0816496581		0.378125		0.1790053537		1ml Überdeckung 15 min

		1d ab		7.9221875		0.082863115		5.4625		0.1087811258		0.878125		0.2629884345		1ml Überdeckung 15 min

		2d ab		7.9963125		0.0121310552		5.45625		0.1965324401		0.929375		0.4297979176		1ml Überdeckung 15 min

		3d ab		7.99		0.02		5.38		0.17		0.92		0.45		1ml Überdeckung 15 min

		4d ab		8.00		0.00		5.51		0.17		0.85		0.43		1ml Überdeckung 15 min

		5d ab		7.99		0.03		5.41		0.18		0.73		0.51		1ml Überdeckung 15 min

		6d ab		8.00		0.00		5.40		0.19		0.68		0.47		1ml Überdeckung 15 min

		7d ab		8.00		0.00		5.40		0.17		0.61		0.44		1ml Überdeckung 15 min





mean Diagramm

		9h ap		9h ap		9h ap		0.1359955269		0.1359955269		0.3820449363		0.3820449363		0.9059644953

		15h ap		15h ap		15h ap		0.1353137096		0.1353137096		0.3004857179		0.3004857179		0.577113507

		19h ap		19h ap		19h ap		0.1232846131		0.1232846131		0.2863564213		0.2863564213		0.5428009918

		36h ap		36h ap		36h ap		0.1378502411		0.1378502411		0.3138470965		0.3138470965		0.7548440788

		1h ab		1h ab		1h ab		0.1230250483		0.1230250483		0.4455333882		0.4455333882		0.9970220242

		2h ab		2h ab		2h ab		0.1423573994		0.1423573994		0.3612478374		0.3612478374		0.837122054

		3h ab		3h ab		3h ab		0.1409872335		0.1409872335		0.2379600807		0.2379600807		0.5927221806

		4h ab		4h ab		4h ab		0.1426510749		0.1426510749		0.2414366722		0.2414366722		0.5064118054

		5h ab		5h ab		5h ab		0.1317985837		0.1317985837		0.2683281573		0.2683281573		0.5493780574

		6h ab		6h ab		6h ab		0.1241442541		0.1241442541		0.2182315284		0.2182315284		0.4802668529

		7h ab		7h ab		7h ab		0.1349282371		0.1349282371		0.205649378		0.205649378		0.4706290117

		8h ab		8h ab		8h ab		0.1494926977		0.1494926977		0.1821171784		0.1821171784		0.5124447125

		1d ab		1d ab		1d ab		0.1773177468		0.1773177468		0.2303755991		0.2303755991		0.6004300542

		2d ab		2d ab		2d ab		0.0705756981		0.0705756981		0.2756053942		0.2756053942		0.7041445756

		3d ab		3d ab		3d ab		0.0541625639		0.0541625639		0.5224541447		0.5224541447		0.7982269414

		4d ab		4d ab		4d ab		0.0368147955		0.0368147955		0.4508787716		0.4508787716		0.8658249919

		5d ab		5d ab		5d ab		0.0672676247		0.0672676247		0.3986957905		0.3986957905		0.9845927669

		6d ab		6d ab		6d ab		0.0696380823		0.0696380823		0.4596647329		0.4596647329		0.9806383975

		7d ab		7d ab		7d ab		0.0592409979		0.0592409979		0.4045058714		0.4045058714		0.9748416538



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different cornea (Tomadol E14-5 10%)

7.625875

4.80625

1.89625

7.61925

4.66875

1.7525

7.6171875

4.675

1.839375

7.62826875

4.4125

2.488125

7.7173125

4.1125

2.654375

7.7781875

4.5375

2.005

7.79175

4.60625

1.745625

7.8015625

4.73125

1.655625

7.80375

4.75

1.638125

7.8029375

4.86875

1.541875

7.7798125

4.86875

1.44375

7.79625

4.9625

1.425625

7.789375

4.540625

2.333125

7.9425625

4.75625

2.310625

7.976125

4.46875

2.459375

7.9755625

4.60625

2.195625

7.9605

4.68125

2.066875

7.9625625

4.80625

1.83875

7.9591875

4.83125

1.806875



mean überstand

		9h ap		9h ap		9h ap		0.0348731033		0.0348731033		0.1962141687		0.1962141687		0.337322793		0.337322793

		15h ap		15h ap		15h ap		0.1226352145		0.1226352145		0.1721191448		0.1721191448		0.2481456226		0.2481456226

		19h ap		19h ap		19h ap		0.135588532		0.135588532		0.1046820583		0.1046820583		0.2905963696		0.2905963696

		36h ap		36h ap		36h ap		0.0969755768		0.0969755768		0.1527525232		0.1527525232		0.4333623388		0.4333623388

		8h ab		8h ab		8h ab		0.0313899533		0.0313899533		0.0816496581		0.0816496581		0.1790053537		0.1790053537

		1d ab		1d ab		1d ab		0.082863115		0.082863115		0.1087811258		0.1087811258		0.2629884345		0.2629884345

		2d ab		2d ab		2d ab		0.0121310552		0.0121310552		0.1965324401		0.1965324401		0.4297979176		0.4297979176

		3d ab		3d ab		3d ab		0.0165040399		0.0165040399		0.1732050808		0.1732050808		0.4464970138		0.4464970138

		4d ab		4d ab		4d ab		0		0		0.1668332501		0.1668332501		0.4280960757		0.4280960757

		5d ab		5d ab		5d ab		0.0343554338		0.0343554338		0.1784189825		0.1784189825		0.5057893995		0.5057893995

		6d ab		6d ab		6d ab		0		0		0.1897366596		0.1897366596		0.4740446533		0.4740446533

		7d ab		7d ab		7d ab		0		0		0.1673320053		0.1673320053		0.4447766293		0.4447766293



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different cornea
in rinsing media after 15min incubation

7.916

5.4625

0.72

7.8380625

5.48125

0.548125

7.849375

5.48125

0.610625

7.8435625

5.325

0.888125

7.9494375

5.4

0.378125

7.9221875

5.4625

0.878125

7.9963125

5.45625

0.929375

7.990125

5.375
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Mean

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		7.48		0.02		4.06		0.16		1.93		0.27

		15h ap		7.50		0.02		4.06		0.16		2.18		0.30

		19h ap		7.50		0.03		4.21		0.15		1.87		0.30

		2d ap		7.53		0.05		3.94		0.17		2.30		0.28

		3d ap		7.52		0.04		3.96		0.15		2.37		0.48

		4d ap		7.52		0.06		4.06		0.22		2.25		0.38

		5d ap		7.55		0.05		3.96		0.34		1.65		0.82

		6d ap		7.64		0.11		4.01		0.30		2.62		0.53

		7d ab		7.63		0.16		3.99		0.30		2.75		0.86

		8d ap		7.51		0.06		4.03		0.38		2.30		0.56

		9d ap		7.57		0.12		4.09		0.34		2.36		0.61

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		7.85		0.05		5.21		0.17		0.38		0.18		1ml Überdeckung 15 min

		15h ap		7.75		0.03		5.36		0.19		0.37		0.12		1ml Überdeckung 15 min

		19h ap		7.78		0.06		5.28		0.09		0.38		0.19		1ml Überdeckung 15 min

		2d ap		7.80		0.07		5.15		0.17		0.45		0.17		1ml Überdeckung 15 min

		3d ap		7.75		0.11		5.11		0.21		0.55		0.25		1ml Überdeckung 15 min

		4d ap		7.68		0.10		5.04		0.22		0.45		0.20		1ml Überdeckung 15 min

		5d ap		7.75		0.03		5.03		0.24		0.37		0.19		1ml Überdeckung 15 min

		6d ap		7.80		0.07		5.21		0.27		0.67		0.22		1ml Überdeckung 15 min

		7d ap		7.76		0.07		5.28		0.29		0.68		0.30		1ml Überdeckung 15 min

		8d ap		7.67		0.04		5.26		0.13		0.83		0.25		1ml Überdeckung 15 min

		9d ap		7.72		0.05		5.02		0.23		0.93		0.37		1ml Überdeckung 15 min





mean Diagramm

		9h ap		4.0625		1.93		0.0246221445		0.0246221445		0.1586400538		0.1586400538		0.2662830574		0.2662830574

		15h ap		4.05625		2.179375		0.0238621038		0.0238621038		0.1631716887		0.1631716887		0.3018270752		0.3018270752

		19h ap		4.2125		1.87375		0.0334781023		0.0334781023		0.1543804824		0.1543804824		0.3006188062		0.3006188062

		2d ap		3.94375		2.300625		0.0494973063		0.0494973063		0.167207456		0.167207456		0.2820749014		0.2820749014

		3d ap		3.95625		2.373125		0.0431383433		0.0431383433		0.1459166429		0.1459166429		0.481507615		0.481507615

		4d ap		4.05625		2.24625		0.0566297551		0.0566297551		0.2220172666		0.2220172666		0.384618859		0.384618859

		5d ap		3.9625		1.651875		0.0536130814		0.0536130814		0.3422961681		0.3422961681		0.8248977209		0.8248977209

		6d ap		4.00625		2.6225		0.1128922052		0.1128922052		0.2999305475		0.2999305475		0.5273139482		0.5273139482

		7d ab		3.9875		2.7525		0.1584158951		0.1584158951		0.2963668897		0.2963668897		0.856555116		0.856555116

		8d ap		4.03125		2.295625		0.0565911875		0.0565911875		0.3789788912		0.3789788912		0.5636780257		0.5636780257

		9d ap		4.09375		2.359375		0.1184195754		0.1184195754		0.3434506272		0.3434506272		0.6086977219		0.6086977219



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different cornea

7.482875

7.50225

7.504625

7.528375

7.519625

7.5214375

7.5493125

7.642625

7.6334375

7.5071875

7.5724375



mean überstand

		9h ap		5.20625		0.3825		0.0509062864		0.0509062864		0.1652018967		0.1652018967		0.1771440092		0.1771440092

		15h ap		5.3625		0.371875		0.0254597722		0.0254597722		0.1927865832		0.1927865832		0.1223774898		0.1223774898

		19h ap		5.275		0.381875		0.0612706768		0.0612706768		0.0856348839		0.0856348839		0.1876599318		0.1876599318

		2d ap		5.15		0.448125		0.0727232196		0.0727232196		0.1673320053		0.1673320053		0.1744407731		0.1744407731

		3d ap		5.10625		0.54875		0.1135784421		0.1135784421		0.2080664958		0.2080664958		0.2490749553		0.2490749553

		4d ap		5.0428571429		0.450625		0.0960702651		0.0960702651		0.2243427519		0.2243427519		0.1987785619		0.1987785619

		5d ap		5.0333333333		0.37125		0.0326292302		0.0326292302		0.2380476143		0.2380476143		0.1918636669		0.1918636669

		6d ap		5.20625		0.67		0.0733386835		0.0733386835		0.2719528145		0.2719528145		0.2203028219		0.2203028219

		7d ab		5.275		0.67625		0.0693729054		0.0693729054		0.2909753712		0.2909753712		0.2952484829		0.2952484829

		8d ap		5.2625		0.8325		0.0371805841		0.0371805841		0.1310216267		0.1310216267		0.2546239057		0.2546239057

		9d ap		5.01875		0.934375		0.0479219852		0.0479219852		0.2315707235		0.2315707235		0.3737373186		0.3737373186



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different untreated corneas
in rinsing media after 15min incubation

7.850875

7.74725

7.7803125

7.802

7.7470625

7.6841875

7.7545

7.7988125

7.76325

7.6695625

7.723625
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Abrasio

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]						LDH [U/L]

		9h ap																		1.44		0.16

		15h ap		15h aP		7.54		0.02		4.57		0.20		1.73		0.36				2.00		0.40

		19h ap		19h aP		7.57		0.05		4.46		0.36		1.87		0.33				-0.11		0.14

		36h ap		36h aP		7.53		0.02		4.24		0.21		2.22		0.38				0.27		0.80

		1h ab		1h aA		7.56		0.04		4.02		0.47		2.57		0.58				-0.09		0.24

		2h ab		2h aA		7.57		0.05		4.46		0.30		1.72		0.57				-0.03		0.19

		3h ab		3h aA		7.57		0.03		4.88		0.39		1.11		0.53				-0.08		0.14

		4h ab		4h aA		7.56		0.03		4.71		0.37		1.19		0.43				-0.11		0.20

		5h ab		5h aA		7.57		0.04		4.92		0.49		1.08		0.52				-0.10		0.25

		6h ab		6h aA		7.58		0.05		4.86		0.39		1.14		0.43				0.22		0.97

		7h ab		7h aA		7.61		0.04		4.81		0.47		1.23		0.34				1.78		3.47

		8h ab		8h aA		7.59		0.04		4.78		0.57		1.19		0.28				3.09		8.29

		d1 ab		d1 aA		7.62		0.05		4.45		0.29		2.29		0.66				2.88		6.52

		d2 ab		d2 aA		7.66		0.14		4.56		0.28		2.55		1.08				1.54		4.19

		d3 ab		d3 aA		7.62		0.10		3.86		0.46		2.12		0.40				2.18		5.58

		d4 ab		d4 aA		7.66		0.10		4.61		0.21		2.42		0.51				1.66		4.61

		d5 ab		d5 aA		7.71		0.18		4.19		0.34		2.47		0.79				1.66		4.93

		d6 ab		d6 aA		7.65		0.09		4.62		0.25		2.33		0.47				-0.06		0.17

		d7 ab		d7 aA		7.66		0.10		4.19		0.27		2.23		0.43

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]						LDH [U/L]

		9h ap																		6.67		4.74

		15h ap																		8.97		6.64

		19h ap																		15.48		14.46

		36h ap		36h aP		7.59		0.08		5.31		0.26		0.38		0.48		1ml Überdeckung 15 min		23.68		17.16

		8h ab		8h aA		7.59		0.08		5.59		0.49		0.19		0.27		1ml Überdeckung 15 min		17.31		16.85

		1d ab		d1 aA		7.71		0.03		5.22		0.74		0.42		0.63		1ml Überdeckung 15 min		7.64		4.32

		2d ab		d2 aA		7.66		0.10		4.89		1.10		0.29		0.24		1ml Überdeckung 15 min		9.09		4.66

		3d ab		d3 aA		7.63		0.07		5.65		0.24		0.21		0.14		1ml Überdeckung 15 min		11.92		8.87

		4d ab		d4 aA		7.60		0.17		5.85		0.15		0.18		0.12		1ml Überdeckung 15 min		21.80		16.72

		5d ab		d5 aA		7.56		0.04		5.11		1.23		0.14		0.14		1ml Überdeckung 15 min

		6d ab		d6 aA		7.64		0.03		5.46		0.58		0.17		0.11		1ml Überdeckung 15 min

		7d ab		d7 aA		7.63		0.12		5.51		0.21		0.15		0.11		1ml Überdeckung 15 min





Ohne

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.48		0.02		4.06		0.16		1.93		0.27

		15h ap		15h ap		7.50		0.02		4.06		0.16		2.18		0.30

		19h ap		19h ap		7.50		0.03		4.21		0.15		1.87		0.30

		36h ap

		1h ab

		2h ab

		3h ab

		4h ab

		5h ab

		6h ab

		7h ab

		8h ab		2d ap		7.53		0.05		3.94		0.17		2.30		0.28

		d1 ab		3d ap		7.52		0.04		3.96		0.15		2.37		0.48

		d2 ab		4d ap		7.52		0.06		4.06		0.22		2.25		0.38

		d3 ab		5d ap		7.55		0.05		3.96		0.34		1.65		0.82

		d4 ab		6d ap		7.64		0.11		4.01		0.30		2.62		0.53

		d5 ab		7d ab		7.63		0.16		3.99		0.30		2.75		0.86

		d6 ab		8d ap		7.51		0.06		4.03		0.38		2.30		0.56

		d7 ab		9d ap		7.57		0.12		4.09		0.34		2.36		0.61

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.85		0.05		5.21		0.17		0.38		0.18		1ml Überdeckung 15 min

		15h ap		15h ap		7.75		0.03		5.36		0.19		0.37		0.12		1ml Überdeckung 15 min

		19h ap		19h ap		7.78		0.06		5.28		0.09		0.38		0.19		1ml Überdeckung 15 min

		36h ap

		8h ab		2d ap		7.80		0.07		5.15		0.17		0.45		0.17		1ml Überdeckung 15 min

		1d ab		3d ap		7.75		0.11		5.11		0.21		0.55		0.25		1ml Überdeckung 15 min

		2d ab		4d ap		7.68		0.10		5.04		0.22		0.45		0.20		1ml Überdeckung 15 min

		3d ab		5d ap		7.75		0.03		5.03		0.24		0.37		0.19		1ml Überdeckung 15 min

		4d ab		6d ap		7.80		0.07		5.21		0.27		0.67		0.22		1ml Überdeckung 15 min

		5d ab		7d ap		7.76		0.07		5.28		0.29		0.68		0.30		1ml Überdeckung 15 min

		6d ab		8d ap		7.67		0.04		5.26		0.13		0.83		0.25		1ml Überdeckung 15 min

		7d ab		9d ap		7.72		0.05		5.02		0.23		0.93		0.37		1ml Überdeckung 15 min





H2O2

				Time		pH-Value		Stdw		Glucose [mmol/l]		Stdw		Lactate [mmol/l]		Stdw						LDH [U/L]

		9h ap		9h ap		7.798125		0.0375547517		3.5375		0.1218349293		3.54		0.6013825218						4.45		2.0464273763

		15h ap		15h ap		7.819		0.0191311265		4		0.1		2.62		0.2645721782						1.61		0.7669617646

		19h ap		19h ap		7.69975		0.1518607504		3.7857142857		0.1551825784		2.05		0.7883596498						1.79		0.9528812083

		36h ap		36h ap		7.784125		0.0242973121		3.9		0.0707106781		2.72		0.30228298						1.57		0.5415967886

		1h ab		1h ab		7.748125		0.0733287759		4.125		0.3152380053		2.41		0.6450956809						1.70		0.5237299346

		2h ab		2h ab		7.693125		0.0459658501		4.4		0.1322875656		1.46		0.1901150967						1.52		0.4019973285

		3h ab		3h ab		7.650875		0.0240022785		4.675		0.1391941091		1.07		0.162538457						1.36		0.5046671951

		4h ab		4h ab		7.746125		0.0734394947		4.4		0.2872281323		1.89		0.5994580886						2.01		1.9043917399

		5h ab		5h ab		7.71825		0.0505908836		4.6875		0.1832859787		1.23		0.4325343194						1.13		0.5898329041

		6h ab		6h ab		7.729		0.0443593282		4.625		0.0661437828		1.33		0.077530236						0.80		0.1377388699

		7h ab		7h ab		7.75175		0.0363171791		4.4125		0.0927024811		1.16		0.0614410286						0.71		0.2182888423

		8h ab		8h ab		7.737625		0.0200869205		4.5		0.1414213562		1.50		0.189802529						0.79		0.2941597122

		d1 ab		1d ab		7.715625		0.02448437		3.9		0.1		2.74		0.219985795						1.51		0.8225974508

		d2 ab		2d ab		7.72725		0.0222415714		3.7875		0.078062475		2.77		0.2106500356						1.28		0.3861479153

		d3 ab		3d ab		7.8315		0.035153236		3.9		0.15		2.94		0.2080715021						1.42		0.5157714364

		d4 ab		4d ab		7.760375		0.0278520085		3.825		0.2046338193		2.59		0.3814261888						1.07		0.2579830758

		d5 ab		5d ab		7.870125		0.0509127624		4.0875		0.2521780125		3.26		0.4138236339						1.11		0.2356574033

		d6 ab		6d ab		7.7485		0.0444240926		3.925		0.1854049622		2.64		0.2431948807						1.08		0.3102739112

		d7 ab		7d ab		7.913375		0.045912791		4.2625		0.1218349293		2.69		0.2477271685						1.03		0.8657756859

				Time		pH-Value		Stdw		Glucose [mmol/l]		Stdw		Lactate [mmol/l]		Stdw

		9h ap		9h ap		7.729875		0.0169443021		5.2		0.05		0.25		0.0874285423

		15h ap		15h ap		7.77375		0.0158961473		5.5375		0.1408678459		0.29		0.0774495804						LDH [U/L]

		19h ap		19h ap		7.869		0.0333654012		5.2125		0.059947894		0.21		0.1202861172

		36h ap		36h ap		7.60775		0.1359455314		5.1375		0.1408678459		0.11		0.0748331477

		8h ab		8h ab		7.7865		0.0234467482		4.4		0.05		0.02		0.037562448

		1d ab		1d ab		7.757625		0.0155317216		5.2625		0.0484122918		0.29		0.0662093156

		2d ab		2d ab		7.838625		0.0217309543		4.95		0.05		0.28		0.0746240578

		3d ab		3d ab		7.7575		0.0070710678		5.375		0.0829156198		0.37		0.0928624655

		4d ab		4d ab		7.744		0.0050744458		4.9625		0.0484122918		0.34		0.0591475908

		5d ab		5d ab		7.91125		0.0182944664		5.1625		0.2232571387		0.46		0.1018270593

		6d ab		6d ab		7.80125		0.0212940719		5.1375		0.1111024302		0.63		0.0960387292

		7d ab		7d ab		7.810125		0.0338505447		5.1375		0.1111024302		0.71		0.1563599613





NaOH

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.64		0.06		4.49		0.51		2.19		0.45

		15h ap		15h ap		7.62		0.08		4.52		0.67		2.25		0.65

		19h ap		19h ap		7.59		0.07		4.58		0.62		2.06		0.65

		36h ap		36h ap		7.57		0.02		4.28		0.43		2.42		0.42

		1h ab		1h ab		7.74		0.10		4.29		0.50		2.28		0.70

		2h ab		2h ab		7.84		0.06		4.34		0.29		1.84		0.38

		3h ab		3h ab		7.73		0.06		4.51		0.25		1.50		0.33

		4h ab		4h ab		7.69		0.04		4.63		0.23		1.51		0.32

		5h ab		5h ab		7.67		0.03		4.61		0.19		1.55		0.34

		6h ab		6h ab		7.66		0.03		4.64		0.17		1.57		0.37

		7h ab		7h ab		7.66		0.04		4.64		0.22		1.60		0.41

		8h ab		8h ab		7.69		0.04		4.59		0.23		1.78		0.49

		d1 ab		1d ab		7.53		0.02		4.43		0.24		2.09		0.47

		d2 ab		2d ab		7.55		0.03		4.49		0.28		2.06		0.45

		d3 ab		3d ab		7.55		0.03		4.43		0.26		2.15		0.47

		d4 ab		4d ab		7.60		0.05		4.53		0.26		2.04		0.35

		d5 ab		5d ab		7.56		0.03		4.63		0.24		1.85		0.35

		d6 ab		6d ab		7.56		0.03		4.56		0.24		1.82		0.42

		d7 ab		7d ab		7.57		0.03		4.61		0.24		2.09		0.37

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.80		0.08		5.73		0.28		0.34		0.11		1ml Überdeckung 15 min

		15h ap		15h ap		7.78		0.04		5.74		0.33		0.45		0.15		1ml Überdeckung 15 min

		19h ap		19h ap		7.73		0.05		5.65		0.29		0.45		0.13		1ml Überdeckung 15 min

		36h ap		36h ap		7.74		0.05		5.41		0.11		0.43		0.13		1ml Überdeckung 15 min

		8h ab		8h ab		7.76		0.06		5.33		0.11		0.38		0.15		1ml Überdeckung 15 min

		1d ab		1d ab		7.66		0.03		5.36		0.15		0.59		0.28		1ml Überdeckung 15 min

		2d ab		2d ab		7.68		0.05		5.32		0.16		0.48		0.20		1ml Überdeckung 15 min

		3d ab		3d ab		7.75		0.08		5.31		0.30		0.71		0.25		1ml Überdeckung 15 min

		4d ab		4d ab		7.68		0.07		5.34		0.24		0.69		0.22		1ml Überdeckung 15 min

		5d ab		5d ab		7.70		0.03		5.37		0.15		0.73		0.27		1ml Überdeckung 15 min

		6d ab		6d ab		7.80		0.07		5.25		0.30		0.81		0.27		1ml Überdeckung 15 min

		7d ab		7d ab		7.89		0.02		5.48		0.09		0.92		0.12		1ml Überdeckung 15 min





Tomadol 45-7

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.73		0.06		4.38		0.29		2.50		0.64

		15h ap		15h aP		7.69		0.03		4.37		0.11		2.61		0.26

		19h ap		19h aP		7.72		0.08		4.42		0.08		2.56		0.37

		36h ap		36h aP		7.64		0.03		4.38		0.18		2.31		0.53

		1h ab		1h aB		7.64		0.03		4.41		0.18		2.15		0.20

		2h ab		2h aB		7.68		0.04		4.40		0.26		2.25		0.51

		3h ab		3h aB		7.68		0.06		4.42		0.22		2.23		0.54

		4h ab		4h aB		7.70		0.05		4.41		0.13		2.31		0.37

		5h ab		5h aB		7.71		0.04		4.43		0.10		2.43		0.26

		6h ab		6h aB		7.72		0.06		4.25		0.35		2.54		0.70

		7h ab		7h aB		7.68		0.06		4.46		0.40		2.26		0.78

		8h ab		8h aB		7.67		0.04		4.46		0.28		2.22		0.42

		d1 ab		d1 aB		7.64		0.04		4.26		0.43		2.65		0.71

		d2 ab		d2 aB		7.67		0.03		4.54		0.25		2.08		0.47

		d3 ab		d3 aB		7.75		0.09		4.38		0.22		2.86		0.55

		d4 ab		d4 aB		7.71		0.04		4.11		0.24		3.04		0.60

		d5 ab		d5 aB		7.74		0.04		4.08		0.24		3.08		0.49

		d6 ab		d6 aB		7.67		0.04		4.21		0.20		2.60		0.38

		d7 ab		d7 aB		7.64		0.04		4.23		0.19		2.62		0.38

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.70		0.08		4.75		0.91		0.17		0.10		1ml Überdeckung 15 min

		15h ap		15h ap		7.72		0.14		5.54		0.14		0.42		0.19		1ml Überdeckung 15 min

		19h ap		19h ap		7.73		0.02		5.58		0.27		0.29		0.08		1ml Überdeckung 15 min

		36h ap		36h aP		7.75		0.02		5.47		0.14		0.49		0.19		1ml Überdeckung 15 min

		8h ab		8h aB		7.68		0.06		5.63		0.07		0.22		0.08		1ml Überdeckung 15 min

		1d ab		d1 aB		7.71		0.09		5.41		0.13		0.50		0.13		1ml Überdeckung 15 min

		2d ab		d2 aB		7.81		0.11		5.30		0.27		0.55		0.20		1ml Überdeckung 15 min

		3d ab		d3 aB		7.79		0.11		5.42		0.13		0.65		0.29		1ml Überdeckung 15 min

		4d ab		d4 aB		7.75		0.06		5.31		0.16		0.70		0.15		1ml Überdeckung 15 min

		5d ab		d5 aB		7.82		0.07		5.39		0.16		0.68		0.21		1ml Überdeckung 15 min

		6d ab		d6 aB		7.71		0.06		5.29		0.06		0.68		0.16		1ml Überdeckung 15 min

		7d ab		d7 aB		7.72		0.03		5.05		0.22		0.73		0.16		1ml Überdeckung 15 min





Tomadol E14-5

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.63		0.14		4.81		0.38		1.90		0.91

		15h ap		15h ap		7.62		0.14		4.67		0.30		1.75		0.58

		19h ap		19h ap		7.62		0.12		4.68		0.29		1.84		0.54

		36h ap		36h ap		7.63		0.14		4.41		0.31		2.49		0.75

		1h ab		1h ab		7.72		0.12		4.11		0.45		2.65		1.00

		2h ab		2h ab		7.78		0.14		4.54		0.36		2.01		0.84

		3h ab		3h ab		7.79		0.14		4.61		0.24		1.75		0.59

		4h ab		4h ab		7.80		0.14		4.73		0.24		1.66		0.51

		5h ab		5h ab		7.80		0.13		4.75		0.27		1.64		0.55

		6h ab		6h ab		7.80		0.12		4.87		0.22		1.54		0.48

		7h ab		7h ab		7.78		0.13		4.87		0.21		1.44		0.47

		8h ab		8h ab		7.80		0.15		4.96		0.18		1.43		0.51

		d1 ab		1d ab		7.79		0.18		4.54		0.23		2.33		0.60

		d2 ab		2d ab		7.94		0.07		4.76		0.28		2.31		0.70

		d3 ab		3d ab		7.98		0.05		4.47		0.52		2.46		0.80

		d4 ab		4d ab		7.98		0.04		4.61		0.45		2.20		0.87

		d5 ab		5d ab		7.96		0.07		4.68		0.40		2.07		0.98

		d6 ab		6d ab		7.96		0.07		4.81		0.46		1.84		0.98

		d7 ab		7d ab		7.96		0.06		4.83		0.40		1.81		0.97

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.92		0.03		5.46		0.20		0.72		0.34		1ml Überdeckung 15 min

		15h ap		15h ap		7.84		0.12		5.48		0.17		0.55		0.25		1ml Überdeckung 15 min

		19h ap		19h ap		7.85		0.14		5.48		0.10		0.61		0.29		1ml Überdeckung 15 min

		36h ap		36h ap		7.84		0.10		5.33		0.15		0.89		0.43		1ml Überdeckung 15 min

		8h ab		8h ab		7.95		0.03		5.40		0.08		0.38		0.18		1ml Überdeckung 15 min

		1d ab		1d ab		7.92		0.08		5.46		0.11		0.88		0.26		1ml Überdeckung 15 min

		2d ab		2d ab		8.00		0.01		5.46		0.20		0.93		0.43		1ml Überdeckung 15 min

		3d ab		3d ab		7.99		0.02		5.38		0.17		0.92		0.45		1ml Überdeckung 15 min

		4d ab		4d ab		8.00		0.00		5.51		0.17		0.85		0.43		1ml Überdeckung 15 min

		5d ab		5d ab		7.99		0.03		5.41		0.18		0.73		0.51		1ml Überdeckung 15 min

		6d ab		6d ab		8.00		0.00		5.40		0.19		0.68		0.47		1ml Überdeckung 15 min

		7d ab		7d ab		8.00		0.00		5.40		0.17		0.61		0.44		1ml Überdeckung 15 min





pH monitor

		9h ap		7.482875				7.6359375		7.733375		7.798125

		15h ap		7.50225		7.538875		7.6173125		7.693875		7.819

		19h ap		7.504625		7.5745625		7.5905		7.719625		7.69975

		36h ap				7.526625		7.5659375		7.63725		7.784125

		1h ab				7.561125		7.7444375		7.6415		7.748125

		2h ab				7.5691875		7.8380625		7.6796875		7.693125

		3h ab				7.569375		7.7264375		7.676625		7.650875

		4h ab				7.556625		7.68908125		7.6985625		7.746125

		5h ab				7.5718125		7.6699375		7.708875		7.71825

		6h ab				7.57575		7.6621875		7.7191875		7.729

		7h ab				7.613625		7.6561875		7.6750625		7.75175

		8h ab		7.528375		7.5883125		7.6876875		7.6656875		7.737625

		d1 ab		7.519625		7.618875		7.52925		7.6435		7.715625

		d2 ab		7.5214375		7.65775		7.55025		7.6701875		7.72725

		d3 ab		7.5493125		7.6235		7.5515		7.7495625		7.8315

		d4 ab		7.642625		7.656375		7.6033125		7.70625		7.760375

		d5 ab		7.6334375		7.70575		7.5591875		7.736		7.870125

		d6 ab		7.5071875		7.64625		7.5619375		7.6680625		7.7485

		d7 ab		7.5724375		7.662125		7.565375		7.6449375		7.913375



Tomadol E14-5

without treatment

abrasio

NaOH 2 moll/l

Tomadol 45-7

H2O2 3%

time

mmol/l

pH monitoring for all experiments

7.625875

7.61925

7.6171875

7.62826875

7.7173125

7.7781875

7.79175

7.8015625

7.80375

7.8029375

7.7798125

7.79625

7.789375

7.9425625

7.976125

7.9755625

7.9605

7.9625625

7.9591875



pH monitor überstand

		9h ap		9h ap		9h ap		9h ap		9h ap		9h ap

		15h ap		15h ap		15h ap		15h ap		15h ap		15h ap

		19h ap		19h ap		19h ap		19h ap		19h ap		19h ap

		36h ap		36h ap		36h ap		36h ap		36h ap		36h ap

		8h ab		8h ab		8h ab		8h ab		8h ab		8h ab

		1d ab		1d ab		1d ab		1d ab		1d ab		1d ab

		2d ab		2d ab		2d ab		2d ab		2d ab		2d ab

		3d ab		3d ab		3d ab		3d ab		3d ab		3d ab

		4d ab		4d ab		4d ab		4d ab		4d ab		4d ab

		5d ab		5d ab		5d ab		5d ab		5d ab		5d ab

		6d ab		6d ab		6d ab		6d ab		6d ab		6d ab

		7d ab		7d ab		7d ab		7d ab		7d ab		7d ab



Tomadol E14-5

without treatment

abrasio

NaOH 2 moll/l

Tomadol 45-7

H2O2 3%

time

pH value

pH monitoring in rinsing media for all experiments

7.916

7.850875

7.8018125

7.6975625

7.729875

7.8380625

7.74725

7.7823125

7.7173125

7.77375

7.849375

7.7803125

7.7306875

7.733

7.869

7.8435625

7.594875

7.744125

7.7456875

7.60775

7.9494375

7.802

7.5911875

7.760625

7.677125

7.7865

7.9221875

7.7470625

7.70825

7.6598

7.7111875

7.757625

7.9963125

7.6841875

7.657625

7.6824375

7.8096875

7.838625

7.990125

7.7545

7.6331875

7.7479375

7.7865

7.7575

8

7.7988125

7.603

7.6751875

7.7511875

7.744

7.9851875

7.76325

7.5615625

7.701125

7.82325

7.91125

8

7.6695625

7.641875

7.7971333333

7.7080625

7.80125

8

7.723625

7.6294

7.89025

7.71875

7.810125



glucose monitor

		9h ap		4.0625				4.4875		4.375		3.5375

		15h ap		4.05625		4.56875		4.51875		4.36875		4

		19h ap		4.2125		4.45625		4.575		4.41875		3.7857142857

		36h ap				4.24375		4.275		4.38125		3.9

		1h ab				4.01875		4.29375		4.4125		4.125

		2h ab				4.4625		4.3375		4.4		4.4

		3h ab				4.88125		4.5125		4.41875		4.675

		4h ab				4.70625		4.63125		4.40625		4.4

		5h ab				4.91875		4.6125		4.425		4.6875

		6h ab				4.8625		4.6375		4.25		4.625

		7h ab				4.80625		4.64375		4.4625		4.4125

		8h ab		3.94375		4.775		4.59375		4.4625		4.5

		d1 ab		3.95625		4.45		4.43125		4.2625		3.9

		d2 ab		4.05625		4.5625		4.4875		4.54375		3.7875

		d3 ab		3.9625		3.85625		4.425		4.38125		3.9

		d4 ab		4.00625		4.60625		4.525		4.10625		3.825

		d5 ab		3.9875		4.1875		4.625		4.08125		4.0875

		d6 ab		4.03125		4.61875		4.5625		4.20625		3.925

		d7 ab		4.09375		4.19375		4.6125		4.23125		4.2625



Tomadol E14-5

without treatment

abrasio

NaOH 2 moll/l

Tomadol 45-7

H2O2 3%

time

mmol/l

glucose monitoring for all experiments

4.80625

4.66875

4.675

4.4125

4.1125

4.5375

4.60625

4.73125

4.75

4.86875

4.86875

4.9625

4.540625

4.75625

4.46875

4.60625

4.68125

4.80625

4.83125



glucose monitor überstand

		9h ap		9h ap		9h ap		9h ap		9h ap		9h ap

		15h ap		15h ap		15h ap		15h ap		15h ap		15h ap

		19h ap		19h ap		19h ap		19h ap		19h ap		19h ap

		36h ap		36h ap		36h ap		36h ap		36h ap		36h ap

		8h ab		8h ab		8h ab		8h ab		8h ab		8h ab

		1d ab		1d ab		1d ab		1d ab		1d ab		1d ab

		2d ab		2d ab		2d ab		2d ab		2d ab		2d ab

		3d ab		3d ab		3d ab		3d ab		3d ab		3d ab

		4d ab		4d ab		4d ab		4d ab		4d ab		4d ab

		5d ab		5d ab		5d ab		5d ab		5d ab		5d ab

		6d ab		6d ab		6d ab		6d ab		6d ab		6d ab

		7d ab		7d ab		7d ab		7d ab		7d ab		7d ab



Tomadol E14-5

without treatment

abrasio

NaOH 2 moll/l

Tomadol 45-7

H2O2 3%

time

mmol/l

glucose monitoring in rinsing media for all experiments

5.4625

5.20625

5.73125

4.75

5.2

5.48125

5.3625

5.74375

5.54375

5.5375

5.48125

5.275

5.65

5.575

5.2125

5.325

5.30625

5.40625

5.46875

5.1375

5.4

5.15

5.5875

5.325

5.625

4.4

5.4625

5.10625

5.21875

5.3625

5.40625

5.2625

5.45625

5.0428571429

4.89375

5.31875

5.3

4.95

5.375

5.0333333333

5.65

5.30625

5.41875

5.375

5.5125

5.20625

5.85

5.3375

5.30625

4.9625

5.4125

5.275

5.10625

5.36875

5.3875

5.1625

5.4

5.2625

5.45625

5.2533333333

5.29375

5.1375

5.4

5.01875

5.5125

5.475

5.05

5.1375



lactate monitor

		9h ap		1.93		1.725		2.188125		2.5025		3.54125

		15h ap		2.179375		1.87		2.25375		2.6125		2.62375

		19h ap		1.87375		2.21875		2.063125		2.56		2.05125

		36h ap				2.566875		2.416875		2.308125		2.715

		1h ab				1.71875		2.284375		2.150625		2.40625

		2h ab				1.10625		1.835625		2.245		1.4625

		3h ab				1.185		1.501875		2.22625		1.0675

		4h ab				1.084375		1.510625		2.31125		1.885

		5h ab				1.143125		1.5475		2.43125		1.22875

		6h ab				1.2325		1.571875		2.53875		1.33125

		7h ab				1.191875		1.598125		2.25625		1.155

		8h ab		2.300625		2.289375		1.779375		2.216875		1.5

		d1 ab		2.373125		2.545625		2.09125		2.654375		2.7375

		d2 ab		2.24625		2.119375		2.058125		2.084375		2.77375

		d3 ab		1.651875		2.41625		2.15125		2.855625		2.9425

		d4 ab		2.6225		2.46625		2.044375		3.035625		2.59125

		d5 ab		2.7525		2.330625		1.851875		3.084375		3.255

		d6 ab		2.295625		2.225625		1.815		2.5975		2.6375

		d7 ab		2.359375				2.0925		2.616875		2.6925



Tomadol E14-5

without treatment

abrasio

NaOH 2 moll/l

Tomadol 45-7

H2O2 3%

time

mmol/l

lactate monitoring for all experiments

1.89625

1.7525

1.839375

2.488125

2.654375

2.005

1.745625

1.655625

1.638125

1.541875

1.44375

1.425625

2.333125

2.310625

2.459375

2.195625

2.066875

1.83875

1.806875



lactat monitor überstand

		9h ap		9h ap		9h ap		9h ap		9h ap		9h ap

		15h ap		15h ap		15h ap		15h ap		15h ap		15h ap

		19h ap		19h ap		19h ap		19h ap		19h ap		19h ap

		36h ap		36h ap		36h ap		36h ap		36h ap		36h ap

		8h ab		8h ab		8h ab		8h ab		8h ab		8h ab

		1d ab		1d ab		1d ab		1d ab		1d ab		1d ab

		2d ab		2d ab		2d ab		2d ab		2d ab		2d ab

		3d ab		3d ab		3d ab		3d ab		3d ab		3d ab

		4d ab		4d ab		4d ab		4d ab		4d ab		4d ab

		5d ab		5d ab		5d ab		5d ab		5d ab		5d ab

		6d ab		6d ab		6d ab		6d ab		6d ab		6d ab

		7d ab		7d ab		7d ab		7d ab		7d ab		7d ab



Tomadol E14-5

without treatment

abrasio

NaOH 2 moll/l

Tomadol 45-7

H2O2 3%

time

mmol/l

lactate monitoring in rinsing media for all experiments

0.72

0.3825

0.33625

0.174375

0.2525

0.548125

0.371875

0.449375

0.424375

0.28625

0.610625

0.381875

0.44875

0.28625

0.2125

0.888125

0.379375

0.43375

0.485

0.11

0.378125

0.448125

0.19375

0.37875

0.220625

0.02125

0.878125

0.54875

0.416

0.593125

0.495

0.2885714286

0.929375

0.450625

0.2875

0.478125

0.54875

0.2825

0.924375

0.37125

0.21125

0.705625

0.648125

0.36625

0.854375

0.67

0.17875

0.69

0.696875

0.33625

0.733125

0.67625

0.14375

0.7325

0.68375

0.4575

0.68375

0.8325

0.174375

0.808

0.680625

0.63375

0.605625

0.934375

0.1525

0.92

0.725625

0.70625



Tabelle6
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Abrasio

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]						LDH [U/L]

		9h ap																		1.44		0.16

		15h ap		15h aP		7.54		0.02		4.57		0.20		1.73		0.36				2.00		0.40

		19h ap		19h aP		7.57		0.05		4.46		0.36		1.87		0.33				-0.11		0.14

		36h ap		36h aP		7.53		0.02		4.24		0.21		2.22		0.38				0.27		0.80

		1h ab		1h aA		7.56		0.04		4.02		0.47		2.57		0.58				-0.09		0.24

		2h ab		2h aA		7.57		0.05		4.46		0.30		1.72		0.57				-0.03		0.19

		3h ab		3h aA		7.57		0.03		4.88		0.39		1.11		0.53				-0.08		0.14

		4h ab		4h aA		7.56		0.03		4.71		0.37		1.19		0.43				-0.11		0.20

		5h ab		5h aA		7.57		0.04		4.92		0.49		1.08		0.52				-0.10		0.25

		6h ab		6h aA		7.58		0.05		4.86		0.39		1.14		0.43				0.22		0.97

		7h ab		7h aA		7.61		0.04		4.81		0.47		1.23		0.34				1.78		3.47

		8h ab		8h aA		7.59		0.04		4.78		0.57		1.19		0.28				3.09		8.29

		d1 ab		d1 aA		7.62		0.05		4.45		0.29		2.29		0.66				2.88		6.52

		d2 ab		d2 aA		7.66		0.14		4.56		0.28		2.55		1.08				1.54		4.19

		d3 ab		d3 aA		7.62		0.10		3.86		0.46		2.12		0.40				2.18		5.58

		d4 ab		d4 aA		7.66		0.10		4.61		0.21		2.42		0.51				1.66		4.61

		d5 ab		d5 aA		7.71		0.18		4.19		0.34		2.47		0.79				1.66		4.93

		d6 ab		d6 aA		7.65		0.09		4.62		0.25		2.33		0.47				-0.06		0.17

		d7 ab		d7 aA		7.66		0.10		4.19		0.27		2.23		0.43

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]						LDH [U/L]

		9h ap																		6.67		4.74

		15h ap																		8.97		6.64

		19h ap																		15.48		14.46

		36h ap		36h aP		7.59		0.08		5.31		0.26		0.38		0.48		1ml Überdeckung 15 min		23.68		17.16

		8h ab		8h aA		7.59		0.08		5.59		0.49		0.19		0.27		1ml Überdeckung 15 min		17.31		16.85

		1d ab		d1 aA		7.71		0.03		5.22		0.74		0.42		0.63		1ml Überdeckung 15 min		7.64		4.32

		2d ab		d2 aA		7.66		0.10		4.89		1.10		0.29		0.24		1ml Überdeckung 15 min		9.09		4.66

		3d ab		d3 aA		7.63		0.07		5.65		0.24		0.21		0.14		1ml Überdeckung 15 min		11.92		8.87

		4d ab		d4 aA		7.60		0.17		5.85		0.15		0.18		0.12		1ml Überdeckung 15 min		21.80		16.72

		5d ab		d5 aA		7.56		0.04		5.11		1.23		0.14		0.14		1ml Überdeckung 15 min

		6d ab		d6 aA		7.64		0.03		5.46		0.58		0.17		0.11		1ml Überdeckung 15 min

		7d ab		d7 aA		7.63		0.12		5.51		0.21		0.15		0.11		1ml Überdeckung 15 min





Ohne

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.48		0.02		4.06		0.16		1.93		0.27

		15h ap		15h ap		7.50		0.02		4.06		0.16		2.18		0.30

		19h ap		19h ap		7.50		0.03		4.21		0.15		1.87		0.30

		36h ap

		1h ab

		2h ab

		3h ab

		4h ab

		5h ab

		6h ab

		7h ab

		8h ab		2d ap		7.53		0.05		3.94		0.17		2.30		0.28

		d1 ab		3d ap		7.52		0.04		3.96		0.15		2.37		0.48

		d2 ab		4d ap		7.52		0.06		4.06		0.22		2.25		0.38

		d3 ab		5d ap		7.55		0.05		3.96		0.34		1.65		0.82

		d4 ab		6d ap		7.64		0.11		4.01		0.30		2.62		0.53

		d5 ab		7d ab		7.63		0.16		3.99		0.30		2.75		0.86

		d6 ab		8d ap		7.51		0.06		4.03		0.38		2.30		0.56

		d7 ab		9d ap		7.57		0.12		4.09		0.34		2.36		0.61

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.85		0.05		5.21		0.17		0.38		0.18		1ml Überdeckung 15 min

		15h ap		15h ap		7.75		0.03		5.36		0.19		0.37		0.12		1ml Überdeckung 15 min

		19h ap		19h ap		7.78		0.06		5.28		0.09		0.38		0.19		1ml Überdeckung 15 min

		36h ap

		8h ab		2d ap		7.80		0.07		5.15		0.17		0.45		0.17		1ml Überdeckung 15 min

		1d ab		3d ap		7.75		0.11		5.11		0.21		0.55		0.25		1ml Überdeckung 15 min

		2d ab		4d ap		7.68		0.10		5.04		0.22		0.45		0.20		1ml Überdeckung 15 min

		3d ab		5d ap		7.75		0.03		5.03		0.24		0.37		0.19		1ml Überdeckung 15 min

		4d ab		6d ap		7.80		0.07		5.21		0.27		0.67		0.22		1ml Überdeckung 15 min

		5d ab		7d ap		7.76		0.07		5.28		0.29		0.68		0.30		1ml Überdeckung 15 min

		6d ab		8d ap		7.67		0.04		5.26		0.13		0.83		0.25		1ml Überdeckung 15 min

		7d ab		9d ap		7.72		0.05		5.02		0.23		0.93		0.37		1ml Überdeckung 15 min





H2O2

				Time		pH-Value		Stdw		Glucose [mmol/l]		Stdw		Lactate [mmol/l]		Stdw						LDH [U/L]

		9h ap		9h ap		7.798125		0.0375547517		3.5375		0.1218349293		3.54		0.6013825218						4.45		2.0464273763

		15h ap		15h ap		7.819		0.0191311265		4		0.1		2.62		0.2645721782						1.61		0.7669617646

		19h ap		19h ap		7.69975		0.1518607504		3.7857142857		0.1551825784		2.05		0.7883596498						1.79		0.9528812083

		36h ap		36h ap		7.784125		0.0242973121		3.9		0.0707106781		2.72		0.30228298						1.57		0.5415967886

		1h ab		1h ab		7.748125		0.0733287759		4.125		0.3152380053		2.41		0.6450956809						1.70		0.5237299346

		2h ab		2h ab		7.693125		0.0459658501		4.4		0.1322875656		1.46		0.1901150967						1.52		0.4019973285

		3h ab		3h ab		7.650875		0.0240022785		4.675		0.1391941091		1.07		0.162538457						1.36		0.5046671951

		4h ab		4h ab		7.746125		0.0734394947		4.4		0.2872281323		1.89		0.5994580886						2.01		1.9043917399

		5h ab		5h ab		7.71825		0.0505908836		4.6875		0.1832859787		1.23		0.4325343194						1.13		0.5898329041

		6h ab		6h ab		7.729		0.0443593282		4.625		0.0661437828		1.33		0.077530236						0.80		0.1377388699

		7h ab		7h ab		7.75175		0.0363171791		4.4125		0.0927024811		1.16		0.0614410286						0.71		0.2182888423

		8h ab		8h ab		7.737625		0.0200869205		4.5		0.1414213562		1.50		0.189802529						0.79		0.2941597122

		d1 ab		1d ab		7.715625		0.02448437		3.9		0.1		2.74		0.219985795						1.51		0.8225974508

		d2 ab		2d ab		7.72725		0.0222415714		3.7875		0.078062475		2.77		0.2106500356						1.28		0.3861479153

		d3 ab		3d ab		7.8315		0.035153236		3.9		0.15		2.94		0.2080715021						1.42		0.5157714364

		d4 ab		4d ab		7.760375		0.0278520085		3.825		0.2046338193		2.59		0.3814261888						1.07		0.2579830758

		d5 ab		5d ab		7.870125		0.0509127624		4.0875		0.2521780125		3.26		0.4138236339						1.11		0.2356574033

		d6 ab		6d ab		7.7485		0.0444240926		3.925		0.1854049622		2.64		0.2431948807						1.08		0.3102739112

		d7 ab		7d ab		7.913375		0.045912791		4.2625		0.1218349293		2.69		0.2477271685						1.03		0.8657756859

				Time		pH-Value		Stdw		Glucose [mmol/l]		Stdw		Lactate [mmol/l]		Stdw

		9h ap		9h ap		7.729875		0.0169443021		5.2		0.05		0.25		0.0874285423

		15h ap		15h ap		7.77375		0.0158961473		5.5375		0.1408678459		0.29		0.0774495804						LDH [U/L]

		19h ap		19h ap		7.869		0.0333654012		5.2125		0.059947894		0.21		0.1202861172

		36h ap		36h ap		7.60775		0.1359455314		5.1375		0.1408678459		0.11		0.0748331477

		8h ab		8h ab		7.7865		0.0234467482		4.4		0.05		0.02		0.037562448

		1d ab		1d ab		7.757625		0.0155317216		5.2625		0.0484122918		0.29		0.0662093156

		2d ab		2d ab		7.838625		0.0217309543		4.95		0.05		0.28		0.0746240578

		3d ab		3d ab		7.7575		0.0070710678		5.375		0.0829156198		0.37		0.0928624655

		4d ab		4d ab		7.744		0.0050744458		4.9625		0.0484122918		0.34		0.0591475908

		5d ab		5d ab		7.91125		0.0182944664		5.1625		0.2232571387		0.46		0.1018270593

		6d ab		6d ab		7.80125		0.0212940719		5.1375		0.1111024302		0.63		0.0960387292

		7d ab		7d ab		7.810125		0.0338505447		5.1375		0.1111024302		0.71		0.1563599613





NaOH

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.64		0.06		4.49		0.51		2.19		0.45

		15h ap		15h ap		7.62		0.08		4.52		0.67		2.25		0.65

		19h ap		19h ap		7.59		0.07		4.58		0.62		2.06		0.65

		36h ap		36h ap		7.57		0.02		4.28		0.43		2.42		0.42

		1h ab		1h ab		7.74		0.10		4.29		0.50		2.28		0.70

		2h ab		2h ab		7.84		0.06		4.34		0.29		1.84		0.38

		3h ab		3h ab		7.73		0.06		4.51		0.25		1.50		0.33

		4h ab		4h ab		7.69		0.04		4.63		0.23		1.51		0.32

		5h ab		5h ab		7.67		0.03		4.61		0.19		1.55		0.34

		6h ab		6h ab		7.66		0.03		4.64		0.17		1.57		0.37

		7h ab		7h ab		7.66		0.04		4.64		0.22		1.60		0.41

		8h ab		8h ab		7.69		0.04		4.59		0.23		1.78		0.49

		d1 ab		1d ab		7.53		0.02		4.43		0.24		2.09		0.47

		d2 ab		2d ab		7.55		0.03		4.49		0.28		2.06		0.45

		d3 ab		3d ab		7.55		0.03		4.43		0.26		2.15		0.47

		d4 ab		4d ab		7.60		0.05		4.53		0.26		2.04		0.35

		d5 ab		5d ab		7.56		0.03		4.63		0.24		1.85		0.35

		d6 ab		6d ab		7.56		0.03		4.56		0.24		1.82		0.42

		d7 ab		7d ab		7.57		0.03		4.61		0.24		2.09		0.37

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.80		0.08		5.73		0.28		0.34		0.11		1ml Überdeckung 15 min

		15h ap		15h ap		7.78		0.04		5.74		0.33		0.45		0.15		1ml Überdeckung 15 min

		19h ap		19h ap		7.73		0.05		5.65		0.29		0.45		0.13		1ml Überdeckung 15 min

		36h ap		36h ap		7.74		0.05		5.41		0.11		0.43		0.13		1ml Überdeckung 15 min

		8h ab		8h ab		7.76		0.06		5.33		0.11		0.38		0.15		1ml Überdeckung 15 min

		1d ab		1d ab		7.66		0.03		5.36		0.15		0.59		0.28		1ml Überdeckung 15 min

		2d ab		2d ab		7.68		0.05		5.32		0.16		0.48		0.20		1ml Überdeckung 15 min

		3d ab		3d ab		7.75		0.08		5.31		0.30		0.71		0.25		1ml Überdeckung 15 min

		4d ab		4d ab		7.68		0.07		5.34		0.24		0.69		0.22		1ml Überdeckung 15 min

		5d ab		5d ab		7.70		0.03		5.37		0.15		0.73		0.27		1ml Überdeckung 15 min

		6d ab		6d ab		7.80		0.07		5.25		0.30		0.81		0.27		1ml Überdeckung 15 min

		7d ab		7d ab		7.89		0.02		5.48		0.09		0.92		0.12		1ml Überdeckung 15 min





Tomadol 45-7

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.73		0.06		4.38		0.29		2.50		0.64

		15h ap		15h aP		7.69		0.03		4.37		0.11		2.61		0.26

		19h ap		19h aP		7.72		0.08		4.42		0.08		2.56		0.37

		36h ap		36h aP		7.64		0.03		4.38		0.18		2.31		0.53

		1h ab		1h aB		7.64		0.03		4.41		0.18		2.15		0.20

		2h ab		2h aB		7.68		0.04		4.40		0.26		2.25		0.51

		3h ab		3h aB		7.68		0.06		4.42		0.22		2.23		0.54

		4h ab		4h aB		7.70		0.05		4.41		0.13		2.31		0.37

		5h ab		5h aB		7.71		0.04		4.43		0.10		2.43		0.26

		6h ab		6h aB		7.72		0.06		4.25		0.35		2.54		0.70

		7h ab		7h aB		7.68		0.06		4.46		0.40		2.26		0.78

		8h ab		8h aB		7.67		0.04		4.46		0.28		2.22		0.42

		d1 ab		d1 aB		7.64		0.04		4.26		0.43		2.65		0.71

		d2 ab		d2 aB		7.67		0.03		4.54		0.25		2.08		0.47

		d3 ab		d3 aB		7.75		0.09		4.38		0.22		2.86		0.55

		d4 ab		d4 aB		7.71		0.04		4.11		0.24		3.04		0.60

		d5 ab		d5 aB		7.74		0.04		4.08		0.24		3.08		0.49

		d6 ab		d6 aB		7.67		0.04		4.21		0.20		2.60		0.38

		d7 ab		d7 aB		7.64		0.04		4.23		0.19		2.62		0.38

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.70		0.08		4.75		0.91		0.17		0.10		1ml Überdeckung 15 min

		15h ap		15h ap		7.72		0.14		5.54		0.14		0.42		0.19		1ml Überdeckung 15 min

		19h ap		19h ap		7.73		0.02		5.58		0.27		0.29		0.08		1ml Überdeckung 15 min

		36h ap		36h aP		7.75		0.02		5.47		0.14		0.49		0.19		1ml Überdeckung 15 min

		8h ab		8h aB		7.68		0.06		5.63		0.07		0.22		0.08		1ml Überdeckung 15 min

		1d ab		d1 aB		7.71		0.09		5.41		0.13		0.50		0.13		1ml Überdeckung 15 min

		2d ab		d2 aB		7.81		0.11		5.30		0.27		0.55		0.20		1ml Überdeckung 15 min

		3d ab		d3 aB		7.79		0.11		5.42		0.13		0.65		0.29		1ml Überdeckung 15 min

		4d ab		d4 aB		7.75		0.06		5.31		0.16		0.70		0.15		1ml Überdeckung 15 min

		5d ab		d5 aB		7.82		0.07		5.39		0.16		0.68		0.21		1ml Überdeckung 15 min

		6d ab		d6 aB		7.71		0.06		5.29		0.06		0.68		0.16		1ml Überdeckung 15 min

		7d ab		d7 aB		7.72		0.03		5.05		0.22		0.73		0.16		1ml Überdeckung 15 min





Tomadol E14-5

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.63		0.14		4.81		0.38		1.90		0.91

		15h ap		15h ap		7.62		0.14		4.67		0.30		1.75		0.58

		19h ap		19h ap		7.62		0.12		4.68		0.29		1.84		0.54

		36h ap		36h ap		7.63		0.14		4.41		0.31		2.49		0.75

		1h ab		1h ab		7.72		0.12		4.11		0.45		2.65		1.00

		2h ab		2h ab		7.78		0.14		4.54		0.36		2.01		0.84

		3h ab		3h ab		7.79		0.14		4.61		0.24		1.75		0.59

		4h ab		4h ab		7.80		0.14		4.73		0.24		1.66		0.51

		5h ab		5h ab		7.80		0.13		4.75		0.27		1.64		0.55

		6h ab		6h ab		7.80		0.12		4.87		0.22		1.54		0.48

		7h ab		7h ab		7.78		0.13		4.87		0.21		1.44		0.47

		8h ab		8h ab		7.80		0.15		4.96		0.18		1.43		0.51

		d1 ab		1d ab		7.79		0.18		4.54		0.23		2.33		0.60

		d2 ab		2d ab		7.94		0.07		4.76		0.28		2.31		0.70

		d3 ab		3d ab		7.98		0.05		4.47		0.52		2.46		0.80

		d4 ab		4d ab		7.98		0.04		4.61		0.45		2.20		0.87

		d5 ab		5d ab		7.96		0.07		4.68		0.40		2.07		0.98

		d6 ab		6d ab		7.96		0.07		4.81		0.46		1.84		0.98

		d7 ab		7d ab		7.96		0.06		4.83		0.40		1.81		0.97

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.92		0.03		5.46		0.20		0.72		0.34		1ml Überdeckung 15 min

		15h ap		15h ap		7.84		0.12		5.48		0.17		0.55		0.25		1ml Überdeckung 15 min

		19h ap		19h ap		7.85		0.14		5.48		0.10		0.61		0.29		1ml Überdeckung 15 min

		36h ap		36h ap		7.84		0.10		5.33		0.15		0.89		0.43		1ml Überdeckung 15 min

		8h ab		8h ab		7.95		0.03		5.40		0.08		0.38		0.18		1ml Überdeckung 15 min

		1d ab		1d ab		7.92		0.08		5.46		0.11		0.88		0.26		1ml Überdeckung 15 min

		2d ab		2d ab		8.00		0.01		5.46		0.20		0.93		0.43		1ml Überdeckung 15 min

		3d ab		3d ab		7.99		0.02		5.38		0.17		0.92		0.45		1ml Überdeckung 15 min

		4d ab		4d ab		8.00		0.00		5.51		0.17		0.85		0.43		1ml Überdeckung 15 min

		5d ab		5d ab		7.99		0.03		5.41		0.18		0.73		0.51		1ml Überdeckung 15 min

		6d ab		6d ab		8.00		0.00		5.40		0.19		0.68		0.47		1ml Überdeckung 15 min

		7d ab		7d ab		8.00		0.00		5.40		0.17		0.61		0.44		1ml Überdeckung 15 min





pH monitor

		9h ap		7.482875				7.6359375		7.733375		7.798125

		15h ap		7.50225		7.538875		7.6173125		7.693875		7.819

		19h ap		7.504625		7.5745625		7.5905		7.719625		7.69975

		36h ap				7.526625		7.5659375		7.63725		7.784125

		1h ab				7.561125		7.7444375		7.6415		7.748125

		2h ab				7.5691875		7.8380625		7.6796875		7.693125

		3h ab				7.569375		7.7264375		7.676625		7.650875

		4h ab				7.556625		7.68908125		7.6985625		7.746125

		5h ab				7.5718125		7.6699375		7.708875		7.71825

		6h ab				7.57575		7.6621875		7.7191875		7.729

		7h ab				7.613625		7.6561875		7.6750625		7.75175

		8h ab		7.528375		7.5883125		7.6876875		7.6656875		7.737625

		d1 ab		7.519625		7.618875		7.52925		7.6435		7.715625

		d2 ab		7.5214375		7.65775		7.55025		7.6701875		7.72725

		d3 ab		7.5493125		7.6235		7.5515		7.7495625		7.8315

		d4 ab		7.642625		7.656375		7.6033125		7.70625		7.760375

		d5 ab		7.6334375		7.70575		7.5591875		7.736		7.870125

		d6 ab		7.5071875		7.64625		7.5619375		7.6680625		7.7485

		d7 ab		7.5724375		7.662125		7.565375		7.6449375		7.913375



Tomadol E14-5

without treatment

abrasio

NaOH 2 moll/l

Tomadol 45-7

H2O2 3%

time

mmol/l

pH monitoring for all experiments

7.625875

7.61925

7.6171875

7.62826875

7.7173125

7.7781875

7.79175

7.8015625

7.80375

7.8029375

7.7798125

7.79625

7.789375

7.9425625

7.976125

7.9755625

7.9605

7.9625625

7.9591875



pH monitor überstand

		9h ap		9h ap		9h ap		9h ap		9h ap		9h ap

		15h ap		15h ap		15h ap		15h ap		15h ap		15h ap

		19h ap		19h ap		19h ap		19h ap		19h ap		19h ap

		36h ap		36h ap		36h ap		36h ap		36h ap		36h ap

		8h ab		8h ab		8h ab		8h ab		8h ab		8h ab

		1d ab		1d ab		1d ab		1d ab		1d ab		1d ab

		2d ab		2d ab		2d ab		2d ab		2d ab		2d ab

		3d ab		3d ab		3d ab		3d ab		3d ab		3d ab

		4d ab		4d ab		4d ab		4d ab		4d ab		4d ab

		5d ab		5d ab		5d ab		5d ab		5d ab		5d ab

		6d ab		6d ab		6d ab		6d ab		6d ab		6d ab

		7d ab		7d ab		7d ab		7d ab		7d ab		7d ab



Tomadol E14-5

without treatment

abrasio

NaOH 2 moll/l

Tomadol 45-7

H2O2 3%

time

pH value

pH monitoring in rinsing media for all experiments

7.916

7.850875

7.8018125

7.6975625

7.729875

7.8380625

7.74725

7.7823125

7.7173125

7.77375

7.849375

7.7803125

7.7306875

7.733

7.869

7.8435625

7.594875

7.744125

7.7456875

7.60775

7.9494375

7.802

7.5911875

7.760625

7.677125

7.7865

7.9221875

7.7470625

7.70825

7.6598

7.7111875

7.757625

7.9963125

7.6841875

7.657625

7.6824375

7.8096875

7.838625

7.990125

7.7545

7.6331875

7.7479375

7.7865

7.7575

8

7.7988125

7.603

7.6751875

7.7511875

7.744

7.9851875

7.76325

7.5615625

7.701125

7.82325

7.91125

8

7.6695625

7.641875

7.7971333333

7.7080625

7.80125

8

7.723625

7.6294

7.89025

7.71875

7.810125



glucose monitor

		9h ap		4.0625				4.4875		4.375		3.5375

		15h ap		4.05625		4.56875		4.51875		4.36875		4

		19h ap		4.2125		4.45625		4.575		4.41875		3.7857142857

		36h ap				4.24375		4.275		4.38125		3.9

		1h ab				4.01875		4.29375		4.4125		4.125

		2h ab				4.4625		4.3375		4.4		4.4

		3h ab				4.88125		4.5125		4.41875		4.675

		4h ab				4.70625		4.63125		4.40625		4.4

		5h ab				4.91875		4.6125		4.425		4.6875

		6h ab				4.8625		4.6375		4.25		4.625

		7h ab				4.80625		4.64375		4.4625		4.4125

		8h ab		3.94375		4.775		4.59375		4.4625		4.5

		d1 ab		3.95625		4.45		4.43125		4.2625		3.9

		d2 ab		4.05625		4.5625		4.4875		4.54375		3.7875

		d3 ab		3.9625		3.85625		4.425		4.38125		3.9

		d4 ab		4.00625		4.60625		4.525		4.10625		3.825

		d5 ab		3.9875		4.1875		4.625		4.08125		4.0875

		d6 ab		4.03125		4.61875		4.5625		4.20625		3.925

		d7 ab		4.09375		4.19375		4.6125		4.23125		4.2625



Tomadol E14-5

without treatment

abrasio

NaOH 2 moll/l

Tomadol 45-7

H2O2 3%

time

mmol/l

glucose monitoring for all experiments

4.80625

4.66875

4.675

4.4125

4.1125

4.5375

4.60625

4.73125

4.75

4.86875

4.86875

4.9625

4.540625

4.75625

4.46875

4.60625

4.68125

4.80625

4.83125



glucose monitor überstand

		9h ap		9h ap		9h ap		9h ap		9h ap		9h ap

		15h ap		15h ap		15h ap		15h ap		15h ap		15h ap

		19h ap		19h ap		19h ap		19h ap		19h ap		19h ap

		36h ap		36h ap		36h ap		36h ap		36h ap		36h ap

		8h ab		8h ab		8h ab		8h ab		8h ab		8h ab

		1d ab		1d ab		1d ab		1d ab		1d ab		1d ab

		2d ab		2d ab		2d ab		2d ab		2d ab		2d ab

		3d ab		3d ab		3d ab		3d ab		3d ab		3d ab

		4d ab		4d ab		4d ab		4d ab		4d ab		4d ab

		5d ab		5d ab		5d ab		5d ab		5d ab		5d ab

		6d ab		6d ab		6d ab		6d ab		6d ab		6d ab

		7d ab		7d ab		7d ab		7d ab		7d ab		7d ab



Tomadol E14-5

without treatment

abrasio

NaOH 2 moll/l

Tomadol 45-7

H2O2 3%

time

mmol/l

glucose monitoring in rinsing media for all experiments

5.4625

5.20625

5.73125

4.75

5.2

5.48125

5.3625

5.74375

5.54375

5.5375

5.48125

5.275

5.65

5.575

5.2125

5.325

5.30625

5.40625

5.46875

5.1375

5.4

5.15

5.5875

5.325

5.625

4.4

5.4625

5.10625

5.21875

5.3625

5.40625

5.2625

5.45625

5.0428571429

4.89375

5.31875

5.3

4.95

5.375

5.0333333333

5.65

5.30625

5.41875

5.375

5.5125

5.20625

5.85

5.3375

5.30625

4.9625

5.4125

5.275

5.10625

5.36875

5.3875

5.1625

5.4

5.2625

5.45625

5.2533333333

5.29375

5.1375

5.4

5.01875

5.5125

5.475

5.05

5.1375



lactate monitor

		9h ap		1.93		1.725		2.188125		2.5025		3.54125

		15h ap		2.179375		1.87		2.25375		2.6125		2.62375

		19h ap		1.87375		2.21875		2.063125		2.56		2.05125

		36h ap				2.566875		2.416875		2.308125		2.715

		1h ab				1.71875		2.284375		2.150625		2.40625

		2h ab				1.10625		1.835625		2.245		1.4625

		3h ab				1.185		1.501875		2.22625		1.0675

		4h ab				1.084375		1.510625		2.31125		1.885

		5h ab				1.143125		1.5475		2.43125		1.22875

		6h ab				1.2325		1.571875		2.53875		1.33125

		7h ab				1.191875		1.598125		2.25625		1.155

		8h ab		2.300625		2.289375		1.779375		2.216875		1.5

		d1 ab		2.373125		2.545625		2.09125		2.654375		2.7375

		d2 ab		2.24625		2.119375		2.058125		2.084375		2.77375

		d3 ab		1.651875		2.41625		2.15125		2.855625		2.9425

		d4 ab		2.6225		2.46625		2.044375		3.035625		2.59125

		d5 ab		2.7525		2.330625		1.851875		3.084375		3.255

		d6 ab		2.295625		2.225625		1.815		2.5975		2.6375

		d7 ab		2.359375				2.0925		2.616875		2.6925



Tomadol E14-5

without treatment

abrasio

NaOH 2 moll/l

Tomadol 45-7

H2O2 3%

time

mmol/l

lactate monitoring for all experiments

1.89625

1.7525

1.839375

2.488125

2.654375

2.005

1.745625

1.655625

1.638125

1.541875

1.44375

1.425625

2.333125

2.310625

2.459375

2.195625

2.066875

1.83875

1.806875



lactat monitor überstand

		9h ap		9h ap		9h ap		9h ap		9h ap		9h ap

		15h ap		15h ap		15h ap		15h ap		15h ap		15h ap

		19h ap		19h ap		19h ap		19h ap		19h ap		19h ap

		36h ap		36h ap		36h ap		36h ap		36h ap		36h ap

		8h ab		8h ab		8h ab		8h ab		8h ab		8h ab

		1d ab		1d ab		1d ab		1d ab		1d ab		1d ab

		2d ab		2d ab		2d ab		2d ab		2d ab		2d ab

		3d ab		3d ab		3d ab		3d ab		3d ab		3d ab

		4d ab		4d ab		4d ab		4d ab		4d ab		4d ab

		5d ab		5d ab		5d ab		5d ab		5d ab		5d ab

		6d ab		6d ab		6d ab		6d ab		6d ab		6d ab

		7d ab		7d ab		7d ab		7d ab		7d ab		7d ab



Tomadol E14-5

without treatment

abrasio

NaOH 2 moll/l

Tomadol 45-7

H2O2 3%

time

mmol/l

lactate monitoring in rinsing media for all experiments

0.72

0.3825

0.33625

0.174375

0.2525

0.548125

0.371875

0.449375

0.424375

0.28625

0.610625

0.381875

0.44875

0.28625

0.2125

0.888125

0.379375

0.43375

0.485

0.11

0.378125

0.448125

0.19375

0.37875

0.220625

0.02125

0.878125

0.54875

0.416

0.593125

0.495

0.2885714286

0.929375

0.450625

0.2875

0.478125

0.54875

0.2825

0.924375

0.37125

0.21125

0.705625

0.648125

0.36625

0.854375

0.67

0.17875

0.69

0.696875

0.33625

0.733125

0.67625

0.14375

0.7325

0.68375

0.4575

0.68375

0.8325

0.174375

0.808

0.680625

0.63375

0.605625

0.934375

0.1525

0.92

0.725625

0.70625



Tabelle6
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Mean

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		15h aP		7.54		0.02		4.57		0.20		1.73		0.36

		19h aP		7.57		0.05		4.46		0.36		1.87		0.33

		36h aP		7.53		0.02		4.24		0.21		2.22		0.38

		1h aA		7.56		0.04		4.02		0.47		2.57		0.58

		2h aA		7.57		0.05		4.46		0.30		1.72		0.57

		3h aA		7.57		0.03		4.88		0.39		1.11		0.53

		4h aA		7.56		0.03		4.71		0.37		1.19		0.43

		5h aA		7.57		0.04		4.92		0.49		1.08		0.52

		6h aA		7.58		0.05		4.86		0.39		1.14		0.43

		7h aA		7.61		0.04		4.81		0.47		1.23		0.34

		8h aA		7.59		0.04		4.78		0.57		1.19		0.28

		d1 aA		7.62		0.05		4.45		0.29		2.29		0.66

		d2 aA		7.66		0.14		4.56		0.28		2.55		1.08

		d3 aA		7.62		0.10		3.86		0.46		2.12		0.40

		d4 aA		7.66		0.10		4.61		0.21		2.42		0.51

		d5 aA		7.71		0.18		4.19		0.34		2.47		0.79

		d6 aA		7.64625		0.0927961925		4.61875		0.2535580144		2.330625		0.4712602784

		d7 aA		7.662125		0.0991731651		4.19375		0.2694902596		2.225625		0.4346488046

		Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		36h aP		7.59		0.08		5.31		0.26		0.38		0.48		1ml Überdeckung 15 min

		8h aA		7.59		0.08		5.59		0.49		0.19		0.27		1ml Überdeckung 15 min

		d1 aA		7.71		0.03		5.22		0.74		0.42		0.6341901472		1ml Überdeckung 15 min

		d2 aA		7.66		0.10		4.89		1.10		0.29		0.2423358551		1ml Überdeckung 15 min

		d3 aA		7.63		0.07		5.65		0.24		0.21		0.1433352713		1ml Überdeckung 15 min

		d4 aA		7.603		0.1698265782		5.85		0.1549193338		0.17875		0.1241974235		1ml Überdeckung 15 min

		d5 aA		7.5615625		0.0416844795		5.10625		1.2309718383		0.14375		0.135836912		1ml Überdeckung 15 min

		d6 aA		7.641875		0.0330229718		5.45625		0.5796191278		0.174375		0.1065187777		1ml Überdeckung 15 min

		d7 aA		7.6294		0.1210618496		5.5125		0.2093641166		0.1525		0.1073002019		1ml Überdeckung 15 min





mean Diagramm

		15h aP		15h aP		15h aP		0.3596109008		0.3596109008		0.1990602924		0.1990602924		0.0211907999		0.0211907999

		19h aP		19h aP		19h aP		0.3292618006		0.3292618006		0.3577126407		0.3577126407		0.0515531683		0.0515531683

		36h aP		36h aP		36h aP		0.3831079047		0.3831079047		0.2096624271		0.2096624271		0.0234090438		0.0234090438

		1h aA		1h aA		1h aA		0.5823254388		0.5823254388		0.4650716791		0.4650716791		0.0352398922		0.0352398922

		2h aA		2h aA		2h aA		0.5676251697		0.5676251697		0.2986078811		0.2986078811		0.0539607496		0.0539607496

		3h aA		3h aA		3h aA		0.5277862572		0.5277862572		0.3850865704		0.3850865704		0.0311958865		0.0311958865

		4h aA		4h aA		4h aA		0.4317406629		0.4317406629		0.3714274267		0.3714274267		0.0348480033		0.0348480033

		5h aA		5h aA		5h aA		0.5199483147		0.5199483147		0.4929080374		0.4929080374		0.0352972497		0.0352972497

		6h aA		6h aA		6h aA		0.4345222472		0.4345222472		0.3913651322		0.3913651322		0.047516313		0.047516313

		7h aA		7h aA		7h aA		0.342023391		0.342023391		0.4739461995		0.4739461995		0.0401710924		0.0401710924

		8h aA		8h aA		8h aA		0.2767000482		0.2767000482		0.5674504384		0.5674504384		0.03935432		0.03935432

		d1 aA		d1 aA		d1 aA		0.6613871156		0.6613871156		0.2851899951		0.2851899951		0.0542990178		0.0542990178

		d2 aA		d2 aA		d2 aA		1.0761038906		1.0761038906		0.2753785274		0.2753785274		0.1428152653		0.1428152653

		d3 aA		d3 aA		d3 aA		0.4025165628		0.4025165628		0.4618351077		0.4618351077		0.0954211717		0.0954211717

		d4 aA		d4 aA		d4 aA		0.5128986255		0.5128986255		0.214378948		0.214378948		0.0968489374		0.0968489374

		d5 aA		d5 aA		d5 aA		0.7886095358		0.7886095358		0.3442382896		0.3442382896		0.1774299862		0.1774299862

		d6 aA		d6 aA		d6 aA		0.4712602784		0.4712602784		0.2535580144		0.2535580144		0.0927961925		0.0927961925

		d7 aA		d7 aA		d7 aA		0.4346488046		0.4346488046		0.2694902596		0.2694902596		0.0991731651		0.0991731651



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different cornea

7.538875

4.56875

1.725

7.5745625

4.45625

1.87

7.526625

4.24375

2.21875

7.561125

4.01875

2.566875

7.5691875

4.4625

1.71875

7.569375

4.88125

1.10625

7.556625

4.70625

1.185

7.5718125

4.91875

1.084375

7.57575

4.8625

1.143125

7.613625

4.80625

1.2325

7.5883125

4.775

1.191875

7.618875

4.45

2.289375

7.65775

4.5625

2.545625

7.6235

3.85625

2.119375

7.656375

4.60625

2.41625

7.70575

4.1875

2.46625

7.64625

4.61875

2.330625

7.662125

4.19375

2.225625



mean überstand

		36h aP		36h aP		36h aP		0.0823803172		0.0823803172		0.2644963768		0.2644963768		0.4754011464		0.4754011464

		8h aA		8h aA		8h aA		0.0763624853		0.0763624853		0.4883646179		0.4883646179		0.2694655204		0.2694655204

		d1 aA		d1 aA		d1 aA		0.0344760787		0.0344760787		0.7377612532		0.7377612532		0.6341901472		0.6341901472

		d2 aA		d2 aA		d2 aA		0.0977731217		0.0977731217		1.0975540989		1.0975540989		0.2423358551		0.2423358551

		d3 aA		d3 aA		d3 aA		0.0744107687		0.0744107687		0.2366431913		0.2366431913		0.1433352713		0.1433352713

		d4 aA		d4 aA		d4 aA		0.1698265782		0.1698265782		0.1549193338		0.1549193338		0.1241974235		0.1241974235

		d5 aA		d5 aA		d5 aA		0.0416844795		0.0416844795		1.2309718383		1.2309718383		0.135836912		0.135836912

		d6 aA		d6 aA		d6 aA		0.0330229718		0.0330229718		0.5796191278		0.5796191278		0.1065187777		0.1065187777

		d7 aA		d7 aA		d7 aA		0.1210618496		0.1210618496		0.2093641166		0.2093641166		0.1073002019		0.1073002019



pH-Value

Glucose [mmol/l]

Lactate [mmol/l]

time

mean values of Glucose/Lactate metabolism and pH
from 16 different cornea
in rinsing media after 15min incubation

7.594875

5.30625

0.379375

7.5911875

5.5875

0.19375

7.70825

5.21875

0.416

7.657625

4.89375

0.2875

7.6331875

5.65

0.21125

7.603

5.85

0.17875

7.5615625

5.10625

0.14375

7.641875

5.45625

0.174375

7.6294

5.5125

0.1525
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Abrasio

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]						LDH [U/L]

		9h ap																		1.44		0.16

		15h ap		15h aP		7.54		0.02		4.57		0.20		1.73		0.36				2.00		0.40

		19h ap		19h aP		7.57		0.05		4.46		0.36		1.87		0.33				-0.11		0.14

		36h ap		36h aP		7.53		0.02		4.24		0.21		2.22		0.38				0.27		0.80

		1h ab		1h aA		7.56		0.04		4.02		0.47		2.57		0.58				-0.09		0.24

		2h ab		2h aA		7.57		0.05		4.46		0.30		1.72		0.57				-0.03		0.19

		3h ab		3h aA		7.57		0.03		4.88		0.39		1.11		0.53				-0.08		0.14

		4h ab		4h aA		7.56		0.03		4.71		0.37		1.19		0.43				-0.11		0.20

		5h ab		5h aA		7.57		0.04		4.92		0.49		1.08		0.52				-0.10		0.25

		6h ab		6h aA		7.58		0.05		4.86		0.39		1.14		0.43				0.22		0.97

		7h ab		7h aA		7.61		0.04		4.81		0.47		1.23		0.34				1.78		3.47

		8h ab		8h aA		7.59		0.04		4.78		0.57		1.19		0.28				3.09		8.29

		d1 ab		d1 aA		7.62		0.05		4.45		0.29		2.29		0.66				2.88		6.52

		d2 ab		d2 aA		7.66		0.14		4.56		0.28		2.55		1.08				1.54		4.19

		d3 ab		d3 aA		7.62		0.10		3.86		0.46		2.12		0.40				2.18		5.58

		d4 ab		d4 aA		7.66		0.10		4.61		0.21		2.42		0.51				1.66		4.61

		d5 ab		d5 aA		7.71		0.18		4.19		0.34		2.47		0.79				1.66		4.93

		d6 ab		d6 aA		7.65		0.09		4.62		0.25		2.33		0.47				-0.06		0.17

		d7 ab		d7 aA		7.66		0.10		4.19		0.27		2.23		0.43

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]						LDH [U/L]

		9h ap																		6.67		4.74

		15h ap																		8.97		6.64

		19h ap																		15.48		14.46

		36h ap		36h aP		7.59		0.08		5.31		0.26		0.38		0.48		1ml Überdeckung 15 min		23.68		17.16

		8h ab		8h aA		7.59		0.08		5.59		0.49		0.19		0.27		1ml Überdeckung 15 min		17.31		16.85

		1d ab		d1 aA		7.71		0.03		5.22		0.74		0.42		0.63		1ml Überdeckung 15 min		7.64		4.32

		2d ab		d2 aA		7.66		0.10		4.89		1.10		0.29		0.24		1ml Überdeckung 15 min		9.09		4.66

		3d ab		d3 aA		7.63		0.07		5.65		0.24		0.21		0.14		1ml Überdeckung 15 min		11.92		8.87

		4d ab		d4 aA		7.60		0.17		5.85		0.15		0.18		0.12		1ml Überdeckung 15 min		21.80		16.72

		5d ab		d5 aA		7.56		0.04		5.11		1.23		0.14		0.14		1ml Überdeckung 15 min

		6d ab		d6 aA		7.64		0.03		5.46		0.58		0.17		0.11		1ml Überdeckung 15 min

		7d ab		d7 aA		7.63		0.12		5.51		0.21		0.15		0.11		1ml Überdeckung 15 min





Ohne

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.48		0.02		4.06		0.16		1.93		0.27

		15h ap		15h ap		7.50		0.02		4.06		0.16		2.18		0.30

		19h ap		19h ap		7.50		0.03		4.21		0.15		1.87		0.30

		36h ap

		1h ab

		2h ab

		3h ab

		4h ab

		5h ab

		6h ab

		7h ab

		8h ab		2d ap		7.53		0.05		3.94		0.17		2.30		0.28

		d1 ab		3d ap		7.52		0.04		3.96		0.15		2.37		0.48

		d2 ab		4d ap		7.52		0.06		4.06		0.22		2.25		0.38

		d3 ab		5d ap		7.55		0.05		3.96		0.34		1.65		0.82

		d4 ab		6d ap		7.64		0.11		4.01		0.30		2.62		0.53

		d5 ab		7d ab		7.63		0.16		3.99		0.30		2.75		0.86

		d6 ab		8d ap		7.51		0.06		4.03		0.38		2.30		0.56

		d7 ab		9d ap		7.57		0.12		4.09		0.34		2.36		0.61

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.85		0.05		5.21		0.17		0.38		0.18		1ml Überdeckung 15 min

		15h ap		15h ap		7.75		0.03		5.36		0.19		0.37		0.12		1ml Überdeckung 15 min

		19h ap		19h ap		7.78		0.06		5.28		0.09		0.38		0.19		1ml Überdeckung 15 min

		36h ap

		8h ab		2d ap		7.80		0.07		5.15		0.17		0.45		0.17		1ml Überdeckung 15 min

		1d ab		3d ap		7.75		0.11		5.11		0.21		0.55		0.25		1ml Überdeckung 15 min

		2d ab		4d ap		7.68		0.10		5.04		0.22		0.45		0.20		1ml Überdeckung 15 min

		3d ab		5d ap		7.75		0.03		5.03		0.24		0.37		0.19		1ml Überdeckung 15 min

		4d ab		6d ap		7.80		0.07		5.21		0.27		0.67		0.22		1ml Überdeckung 15 min

		5d ab		7d ap		7.76		0.07		5.28		0.29		0.68		0.30		1ml Überdeckung 15 min

		6d ab		8d ap		7.67		0.04		5.26		0.13		0.83		0.25		1ml Überdeckung 15 min

		7d ab		9d ap		7.72		0.05		5.02		0.23		0.93		0.37		1ml Überdeckung 15 min





H2O2

				Time		pH-Value		Stdw		Glucose [mmol/l]		Stdw		Lactate [mmol/l]		Stdw						LDH [U/L]

		9h ap		9h ap		7.798125		0.0375547517		3.5375		0.1218349293		3.54		0.6013825218						4.45		2.0464273763

		15h ap		15h ap		7.819		0.0191311265		4		0.1		2.62		0.2645721782						1.61		0.7669617646

		19h ap		19h ap		7.69975		0.1518607504		3.7857142857		0.1551825784		2.05		0.7883596498						1.79		0.9528812083

		36h ap		36h ap		7.784125		0.0242973121		3.9		0.0707106781		2.72		0.30228298						1.57		0.5415967886

		1h ab		1h ab		7.748125		0.0733287759		4.125		0.3152380053		2.41		0.6450956809						1.70		0.5237299346

		2h ab		2h ab		7.693125		0.0459658501		4.4		0.1322875656		1.46		0.1901150967						1.52		0.4019973285

		3h ab		3h ab		7.650875		0.0240022785		4.675		0.1391941091		1.07		0.162538457						1.36		0.5046671951

		4h ab		4h ab		7.746125		0.0734394947		4.4		0.2872281323		1.89		0.5994580886						2.01		1.9043917399

		5h ab		5h ab		7.71825		0.0505908836		4.6875		0.1832859787		1.23		0.4325343194						1.13		0.5898329041

		6h ab		6h ab		7.729		0.0443593282		4.625		0.0661437828		1.33		0.077530236						0.80		0.1377388699

		7h ab		7h ab		7.75175		0.0363171791		4.4125		0.0927024811		1.16		0.0614410286						0.71		0.2182888423

		8h ab		8h ab		7.737625		0.0200869205		4.5		0.1414213562		1.50		0.189802529						0.79		0.2941597122

		d1 ab		1d ab		7.715625		0.02448437		3.9		0.1		2.74		0.219985795						1.51		0.8225974508

		d2 ab		2d ab		7.72725		0.0222415714		3.7875		0.078062475		2.77		0.2106500356						1.28		0.3861479153

		d3 ab		3d ab		7.8315		0.035153236		3.9		0.15		2.94		0.2080715021						1.42		0.5157714364

		d4 ab		4d ab		7.760375		0.0278520085		3.825		0.2046338193		2.59		0.3814261888						1.07		0.2579830758

		d5 ab		5d ab		7.870125		0.0509127624		4.0875		0.2521780125		3.26		0.4138236339						1.11		0.2356574033

		d6 ab		6d ab		7.7485		0.0444240926		3.925		0.1854049622		2.64		0.2431948807						1.08		0.3102739112

		d7 ab		7d ab		7.913375		0.045912791		4.2625		0.1218349293		2.69		0.2477271685						1.03		0.8657756859

				Time		pH-Value		Stdw		Glucose [mmol/l]		Stdw		Lactate [mmol/l]		Stdw

		9h ap		9h ap		7.729875		0.0169443021		5.2		0.05		0.25		0.0874285423

		15h ap		15h ap		7.77375		0.0158961473		5.5375		0.1408678459		0.29		0.0774495804						LDH [U/L]

		19h ap		19h ap		7.869		0.0333654012		5.2125		0.059947894		0.21		0.1202861172

		36h ap		36h ap		7.60775		0.1359455314		5.1375		0.1408678459		0.11		0.0748331477

		8h ab		8h ab		7.7865		0.0234467482		4.4		0.05		0.02		0.037562448

		1d ab		1d ab		7.757625		0.0155317216		5.2625		0.0484122918		0.29		0.0662093156

		2d ab		2d ab		7.838625		0.0217309543		4.95		0.05		0.28		0.0746240578

		3d ab		3d ab		7.7575		0.0070710678		5.375		0.0829156198		0.37		0.0928624655

		4d ab		4d ab		7.744		0.0050744458		4.9625		0.0484122918		0.34		0.0591475908

		5d ab		5d ab		7.91125		0.0182944664		5.1625		0.2232571387		0.46		0.1018270593

		6d ab		6d ab		7.80125		0.0212940719		5.1375		0.1111024302		0.63		0.0960387292

		7d ab		7d ab		7.810125		0.0338505447		5.1375		0.1111024302		0.71		0.1563599613





NaOH

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.64		0.06		4.49		0.51		2.19		0.45

		15h ap		15h ap		7.62		0.08		4.52		0.67		2.25		0.65

		19h ap		19h ap		7.59		0.07		4.58		0.62		2.06		0.65

		36h ap		36h ap		7.57		0.02		4.28		0.43		2.42		0.42

		1h ab		1h ab		7.74		0.10		4.29		0.50		2.28		0.70

		2h ab		2h ab		7.84		0.06		4.34		0.29		1.84		0.38

		3h ab		3h ab		7.73		0.06		4.51		0.25		1.50		0.33

		4h ab		4h ab		7.69		0.04		4.63		0.23		1.51		0.32

		5h ab		5h ab		7.67		0.03		4.61		0.19		1.55		0.34

		6h ab		6h ab		7.66		0.03		4.64		0.17		1.57		0.37

		7h ab		7h ab		7.66		0.04		4.64		0.22		1.60		0.41

		8h ab		8h ab		7.69		0.04		4.59		0.23		1.78		0.49

		d1 ab		1d ab		7.53		0.02		4.43		0.24		2.09		0.47

		d2 ab		2d ab		7.55		0.03		4.49		0.28		2.06		0.45

		d3 ab		3d ab		7.55		0.03		4.43		0.26		2.15		0.47

		d4 ab		4d ab		7.60		0.05		4.53		0.26		2.04		0.35

		d5 ab		5d ab		7.56		0.03		4.63		0.24		1.85		0.35

		d6 ab		6d ab		7.56		0.03		4.56		0.24		1.82		0.42

		d7 ab		7d ab		7.57		0.03		4.61		0.24		2.09		0.37

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.80		0.08		5.73		0.28		0.34		0.11		1ml Überdeckung 15 min

		15h ap		15h ap		7.78		0.04		5.74		0.33		0.45		0.15		1ml Überdeckung 15 min

		19h ap		19h ap		7.73		0.05		5.65		0.29		0.45		0.13		1ml Überdeckung 15 min

		36h ap		36h ap		7.74		0.05		5.41		0.11		0.43		0.13		1ml Überdeckung 15 min

		8h ab		8h ab		7.76		0.06		5.33		0.11		0.38		0.15		1ml Überdeckung 15 min

		1d ab		1d ab		7.66		0.03		5.36		0.15		0.59		0.28		1ml Überdeckung 15 min

		2d ab		2d ab		7.68		0.05		5.32		0.16		0.48		0.20		1ml Überdeckung 15 min

		3d ab		3d ab		7.75		0.08		5.31		0.30		0.71		0.25		1ml Überdeckung 15 min

		4d ab		4d ab		7.68		0.07		5.34		0.24		0.69		0.22		1ml Überdeckung 15 min

		5d ab		5d ab		7.70		0.03		5.37		0.15		0.73		0.27		1ml Überdeckung 15 min

		6d ab		6d ab		7.80		0.07		5.25		0.30		0.81		0.27		1ml Überdeckung 15 min

		7d ab		7d ab		7.89		0.02		5.48		0.09		0.92		0.12		1ml Überdeckung 15 min





Tomadol 45-7

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.73		0.06		4.38		0.29		2.50		0.64

		15h ap		15h aP		7.69		0.03		4.37		0.11		2.61		0.26

		19h ap		19h aP		7.72		0.08		4.42		0.08		2.56		0.37

		36h ap		36h aP		7.64		0.03		4.38		0.18		2.31		0.53

		1h ab		1h aB		7.64		0.03		4.41		0.18		2.15		0.20

		2h ab		2h aB		7.68		0.04		4.40		0.26		2.25		0.51

		3h ab		3h aB		7.68		0.06		4.42		0.22		2.23		0.54

		4h ab		4h aB		7.70		0.05		4.41		0.13		2.31		0.37

		5h ab		5h aB		7.71		0.04		4.43		0.10		2.43		0.26

		6h ab		6h aB		7.72		0.06		4.25		0.35		2.54		0.70

		7h ab		7h aB		7.68		0.06		4.46		0.40		2.26		0.78

		8h ab		8h aB		7.67		0.04		4.46		0.28		2.22		0.42

		d1 ab		d1 aB		7.64		0.04		4.26		0.43		2.65		0.71

		d2 ab		d2 aB		7.67		0.03		4.54		0.25		2.08		0.47

		d3 ab		d3 aB		7.75		0.09		4.38		0.22		2.86		0.55

		d4 ab		d4 aB		7.71		0.04		4.11		0.24		3.04		0.60

		d5 ab		d5 aB		7.74		0.04		4.08		0.24		3.08		0.49

		d6 ab		d6 aB		7.67		0.04		4.21		0.20		2.60		0.38

		d7 ab		d7 aB		7.64		0.04		4.23		0.19		2.62		0.38

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.70		0.08		4.75		0.91		0.17		0.10		1ml Überdeckung 15 min

		15h ap		15h ap		7.72		0.14		5.54		0.14		0.42		0.19		1ml Überdeckung 15 min

		19h ap		19h ap		7.73		0.02		5.58		0.27		0.29		0.08		1ml Überdeckung 15 min

		36h ap		36h aP		7.75		0.02		5.47		0.14		0.49		0.19		1ml Überdeckung 15 min

		8h ab		8h aB		7.68		0.06		5.63		0.07		0.22		0.08		1ml Überdeckung 15 min

		1d ab		d1 aB		7.71		0.09		5.41		0.13		0.50		0.13		1ml Überdeckung 15 min

		2d ab		d2 aB		7.81		0.11		5.30		0.27		0.55		0.20		1ml Überdeckung 15 min

		3d ab		d3 aB		7.79		0.11		5.42		0.13		0.65		0.29		1ml Überdeckung 15 min

		4d ab		d4 aB		7.75		0.06		5.31		0.16		0.70		0.15		1ml Überdeckung 15 min

		5d ab		d5 aB		7.82		0.07		5.39		0.16		0.68		0.21		1ml Überdeckung 15 min

		6d ab		d6 aB		7.71		0.06		5.29		0.06		0.68		0.16		1ml Überdeckung 15 min

		7d ab		d7 aB		7.72		0.03		5.05		0.22		0.73		0.16		1ml Überdeckung 15 min





Tomadol E14-5

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.63		0.14		4.81		0.38		1.90		0.91

		15h ap		15h ap		7.62		0.14		4.67		0.30		1.75		0.58

		19h ap		19h ap		7.62		0.12		4.68		0.29		1.84		0.54

		36h ap		36h ap		7.63		0.14		4.41		0.31		2.49		0.75

		1h ab		1h ab		7.72		0.12		4.11		0.45		2.65		1.00

		2h ab		2h ab		7.78		0.14		4.54		0.36		2.01		0.84

		3h ab		3h ab		7.79		0.14		4.61		0.24		1.75		0.59

		4h ab		4h ab		7.80		0.14		4.73		0.24		1.66		0.51

		5h ab		5h ab		7.80		0.13		4.75		0.27		1.64		0.55

		6h ab		6h ab		7.80		0.12		4.87		0.22		1.54		0.48

		7h ab		7h ab		7.78		0.13		4.87		0.21		1.44		0.47

		8h ab		8h ab		7.80		0.15		4.96		0.18		1.43		0.51

		d1 ab		1d ab		7.79		0.18		4.54		0.23		2.33		0.60

		d2 ab		2d ab		7.94		0.07		4.76		0.28		2.31		0.70

		d3 ab		3d ab		7.98		0.05		4.47		0.52		2.46		0.80

		d4 ab		4d ab		7.98		0.04		4.61		0.45		2.20		0.87

		d5 ab		5d ab		7.96		0.07		4.68		0.40		2.07		0.98

		d6 ab		6d ab		7.96		0.07		4.81		0.46		1.84		0.98

		d7 ab		7d ab		7.96		0.06		4.83		0.40		1.81		0.97

				Time		pH-Value				Glucose [mmol/l]				Lactate [mmol/l]

		9h ap		9h ap		7.92		0.03		5.46		0.20		0.72		0.34		1ml Überdeckung 15 min

		15h ap		15h ap		7.84		0.12		5.48		0.17		0.55		0.25		1ml Überdeckung 15 min

		19h ap		19h ap		7.85		0.14		5.48		0.10		0.61		0.29		1ml Überdeckung 15 min

		36h ap		36h ap		7.84		0.10		5.33		0.15		0.89		0.43		1ml Überdeckung 15 min

		8h ab		8h ab		7.95		0.03		5.40		0.08		0.38		0.18		1ml Überdeckung 15 min

		1d ab		1d ab		7.92		0.08		5.46		0.11		0.88		0.26		1ml Überdeckung 15 min

		2d ab		2d ab		8.00		0.01		5.46		0.20		0.93		0.43		1ml Überdeckung 15 min

		3d ab		3d ab		7.99		0.02		5.38		0.17		0.92		0.45		1ml Überdeckung 15 min

		4d ab		4d ab		8.00		0.00		5.51		0.17		0.85		0.43		1ml Überdeckung 15 min

		5d ab		5d ab		7.99		0.03		5.41		0.18		0.73		0.51		1ml Überdeckung 15 min

		6d ab		6d ab		8.00		0.00		5.40		0.19		0.68		0.47		1ml Überdeckung 15 min

		7d ab		7d ab		8.00		0.00		5.40		0.17		0.61		0.44		1ml Überdeckung 15 min





pH monitor

		9h ap		7.482875				7.6359375		7.733375		7.798125

		15h ap		7.50225		7.538875		7.6173125		7.693875		7.819

		19h ap		7.504625		7.5745625		7.5905		7.719625		7.69975

		36h ap				7.526625		7.5659375		7.63725		7.784125

		1h ab				7.561125		7.7444375		7.6415		7.748125

		2h ab				7.5691875		7.8380625		7.6796875		7.693125

		3h ab				7.569375		7.7264375		7.676625		7.650875

		4h ab				7.556625		7.68908125		7.6985625		7.746125

		5h ab				7.5718125		7.6699375		7.708875		7.71825

		6h ab				7.57575		7.6621875		7.7191875		7.729

		7h ab				7.613625		7.6561875		7.6750625		7.75175

		8h ab		7.528375		7.5883125		7.6876875		7.6656875		7.737625

		d1 ab		7.519625		7.618875		7.52925		7.6435		7.715625

		d2 ab		7.5214375		7.65775		7.55025		7.6701875		7.72725

		d3 ab		7.5493125		7.6235		7.5515		7.7495625		7.8315

		d4 ab		7.642625		7.656375		7.6033125		7.70625		7.760375

		d5 ab		7.6334375		7.70575		7.5591875		7.736		7.870125

		d6 ab		7.5071875		7.64625		7.5619375		7.6680625		7.7485

		d7 ab		7.5724375		7.662125		7.565375		7.6449375		7.913375



Tomadol E14-5

without treatment

abrasio

NaOH 2 moll/l

Tomadol 45-7

H2O2 3%

time

mmol/l

pH monitoring for all experiments

7.625875

7.61925

7.6171875

7.62826875

7.7173125

7.7781875

7.79175

7.8015625

7.80375

7.8029375

7.7798125

7.79625

7.789375

7.9425625

7.976125

7.9755625

7.9605

7.9625625

7.9591875



pH monitor überstand

		9h ap		9h ap		9h ap		9h ap		9h ap		9h ap

		15h ap		15h ap		15h ap		15h ap		15h ap		15h ap

		19h ap		19h ap		19h ap		19h ap		19h ap		19h ap

		36h ap		36h ap		36h ap		36h ap		36h ap		36h ap

		8h ab		8h ab		8h ab		8h ab		8h ab		8h ab

		1d ab		1d ab		1d ab		1d ab		1d ab		1d ab

		2d ab		2d ab		2d ab		2d ab		2d ab		2d ab

		3d ab		3d ab		3d ab		3d ab		3d ab		3d ab

		4d ab		4d ab		4d ab		4d ab		4d ab		4d ab

		5d ab		5d ab		5d ab		5d ab		5d ab		5d ab

		6d ab		6d ab		6d ab		6d ab		6d ab		6d ab

		7d ab		7d ab		7d ab		7d ab		7d ab		7d ab



Tomadol E14-5

without treatment

abrasio

NaOH 2 moll/l

Tomadol 45-7

H2O2 3%

time

pH value

pH monitoring in rinsing media for all experiments

7.916

7.850875

7.8018125

7.6975625

7.729875

7.8380625

7.74725

7.7823125

7.7173125

7.77375

7.849375

7.7803125

7.7306875

7.733

7.869

7.8435625

7.594875

7.744125

7.7456875

7.60775

7.9494375

7.802

7.5911875

7.760625

7.677125

7.7865

7.9221875

7.7470625

7.70825

7.6598

7.7111875

7.757625

7.9963125

7.6841875

7.657625

7.6824375

7.8096875

7.838625

7.990125

7.7545

7.6331875

7.7479375

7.7865

7.7575

8

7.7988125

7.603

7.6751875

7.7511875

7.744

7.9851875

7.76325

7.5615625

7.701125

7.82325

7.91125

8

7.6695625

7.641875

7.7971333333

7.7080625

7.80125

8

7.723625

7.6294

7.89025

7.71875

7.810125



glucose monitor

		9h ap		4.0625				4.4875		4.375		3.5375

		15h ap		4.05625		4.56875		4.51875		4.36875		4

		19h ap		4.2125		4.45625		4.575		4.41875		3.7857142857

		36h ap				4.24375		4.275		4.38125		3.9

		1h ab				4.01875		4.29375		4.4125		4.125

		2h ab				4.4625		4.3375		4.4		4.4

		3h ab				4.88125		4.5125		4.41875		4.675

		4h ab				4.70625		4.63125		4.40625		4.4

		5h ab				4.91875		4.6125		4.425		4.6875

		6h ab				4.8625		4.6375		4.25		4.625

		7h ab				4.80625		4.64375		4.4625		4.4125

		8h ab		3.94375		4.775		4.59375		4.4625		4.5

		d1 ab		3.95625		4.45		4.43125		4.2625		3.9

		d2 ab		4.05625		4.5625		4.4875		4.54375		3.7875

		d3 ab		3.9625		3.85625		4.425		4.38125		3.9

		d4 ab		4.00625		4.60625		4.525		4.10625		3.825

		d5 ab		3.9875		4.1875		4.625		4.08125		4.0875

		d6 ab		4.03125		4.61875		4.5625		4.20625		3.925

		d7 ab		4.09375		4.19375		4.6125		4.23125		4.2625



Tomadol E14-5

without treatment

abrasio

NaOH 2 moll/l

Tomadol 45-7

H2O2 3%

time

mmol/l

glucose monitoring for all experiments

4.80625

4.66875

4.675

4.4125

4.1125

4.5375

4.60625

4.73125

4.75

4.86875

4.86875

4.9625

4.540625

4.75625

4.46875

4.60625

4.68125

4.80625

4.83125



glucose monitor überstand

		9h ap		9h ap		9h ap		9h ap		9h ap		9h ap

		15h ap		15h ap		15h ap		15h ap		15h ap		15h ap

		19h ap		19h ap		19h ap		19h ap		19h ap		19h ap

		36h ap		36h ap		36h ap		36h ap		36h ap		36h ap

		8h ab		8h ab		8h ab		8h ab		8h ab		8h ab

		1d ab		1d ab		1d ab		1d ab		1d ab		1d ab

		2d ab		2d ab		2d ab		2d ab		2d ab		2d ab

		3d ab		3d ab		3d ab		3d ab		3d ab		3d ab

		4d ab		4d ab		4d ab		4d ab		4d ab		4d ab

		5d ab		5d ab		5d ab		5d ab		5d ab		5d ab

		6d ab		6d ab		6d ab		6d ab		6d ab		6d ab

		7d ab		7d ab		7d ab		7d ab		7d ab		7d ab



Tomadol E14-5

without treatment

abrasio

NaOH 2 moll/l

Tomadol 45-7

H2O2 3%

time

mmol/l

glucose monitoring in rinsing media for all experiments

5.4625

5.20625

5.73125

4.75

5.2

5.48125

5.3625

5.74375

5.54375

5.5375

5.48125

5.275

5.65

5.575

5.2125

5.325

5.30625

5.40625

5.46875

5.1375

5.4

5.15

5.5875

5.325

5.625

4.4

5.4625

5.10625

5.21875

5.3625

5.40625

5.2625

5.45625

5.0428571429

4.89375

5.31875

5.3

4.95

5.375

5.0333333333

5.65

5.30625

5.41875

5.375

5.5125

5.20625

5.85

5.3375

5.30625

4.9625

5.4125

5.275

5.10625

5.36875

5.3875

5.1625

5.4

5.2625

5.45625

5.2533333333

5.29375

5.1375

5.4

5.01875

5.5125

5.475

5.05

5.1375



lactate monitor

		9h ap		1.93		1.725		2.188125		2.5025		3.54125

		15h ap		2.179375		1.87		2.25375		2.6125		2.62375

		19h ap		1.87375		2.21875		2.063125		2.56		2.05125

		36h ap				2.566875		2.416875		2.308125		2.715

		1h ab				1.71875		2.284375		2.150625		2.40625

		2h ab				1.10625		1.835625		2.245		1.4625

		3h ab				1.185		1.501875		2.22625		1.0675

		4h ab				1.084375		1.510625		2.31125		1.885

		5h ab				1.143125		1.5475		2.43125		1.22875

		6h ab				1.2325		1.571875		2.53875		1.33125

		7h ab				1.191875		1.598125		2.25625		1.155

		8h ab		2.300625		2.289375		1.779375		2.216875		1.5

		d1 ab		2.373125		2.545625		2.09125		2.654375		2.7375

		d2 ab		2.24625		2.119375		2.058125		2.084375		2.77375

		d3 ab		1.651875		2.41625		2.15125		2.855625		2.9425

		d4 ab		2.6225		2.46625		2.044375		3.035625		2.59125

		d5 ab		2.7525		2.330625		1.851875		3.084375		3.255

		d6 ab		2.295625		2.225625		1.815		2.5975		2.6375

		d7 ab		2.359375				2.0925		2.616875		2.6925



Tomadol E14-5

without treatment

abrasio

NaOH 2 moll/l

Tomadol 45-7

H2O2 3%

time

mmol/l

lactate monitoring for all experiments

1.89625

1.7525

1.839375

2.488125

2.654375

2.005

1.745625

1.655625

1.638125

1.541875

1.44375

1.425625

2.333125

2.310625

2.459375

2.195625

2.066875

1.83875

1.806875



lactat monitor überstand

		9h ap		9h ap		9h ap		9h ap		9h ap		9h ap

		15h ap		15h ap		15h ap		15h ap		15h ap		15h ap

		19h ap		19h ap		19h ap		19h ap		19h ap		19h ap

		36h ap		36h ap		36h ap		36h ap		36h ap		36h ap

		8h ab		8h ab		8h ab		8h ab		8h ab		8h ab

		1d ab		1d ab		1d ab		1d ab		1d ab		1d ab

		2d ab		2d ab		2d ab		2d ab		2d ab		2d ab

		3d ab		3d ab		3d ab		3d ab		3d ab		3d ab

		4d ab		4d ab		4d ab		4d ab		4d ab		4d ab

		5d ab		5d ab		5d ab		5d ab		5d ab		5d ab

		6d ab		6d ab		6d ab		6d ab		6d ab		6d ab

		7d ab		7d ab		7d ab		7d ab		7d ab		7d ab



Tomadol E14-5

without treatment

abrasio

NaOH 2 moll/l

Tomadol 45-7

H2O2 3%

time

mmol/l

lactate monitoring in rinsing media for all experiments

0.72

0.3825

0.33625

0.174375

0.2525

0.548125

0.371875

0.449375

0.424375

0.28625

0.610625

0.381875

0.44875

0.28625

0.2125

0.888125

0.379375

0.43375

0.485

0.11

0.378125

0.448125

0.19375

0.37875

0.220625

0.02125

0.878125

0.54875

0.416

0.593125

0.495

0.2885714286

0.929375

0.450625

0.2875

0.478125

0.54875

0.2825

0.924375

0.37125

0.21125

0.705625

0.648125

0.36625

0.854375

0.67

0.17875

0.69

0.696875

0.33625

0.733125

0.67625

0.14375

0.7325

0.68375

0.4575

0.68375

0.8325

0.174375

0.808

0.680625

0.63375

0.605625

0.934375

0.1525

0.92

0.725625

0.70625



Tabelle6

		






