For Eye Care Professionals
We are pleased to submit to the eye professional’s comprehensive information on the use of the ZELTZER X-CHROM™ soft lens (herein called X-CHROM lens) and what it will accomplish. Recommendations and suggestions are made to the practitioners as to the best way to determine whether the patient can benefit from an X-CHROM lens. In addition, we include other procedures, which may assist the practitioner in the evaluation of the patient.

We recommend the reader photocopy the forms pertaining to history, genetics and evaluation so they can be routinely used in practice. The forms provide patient data and acquaint the doctor with a better understanding of color vision defects.

It is our experience that before the final Rx three preliminary visits are necessary (refer to “Recommended Procedure for Fitting the ZELTZER X-CHROM Soft Lens”). We advocate the use of diagnostic trial lenses, either an X-CHROM or clear lens, in order to treat the patient both as a color deficient and as a wearer of a contact lens. Subsequently, we recommend the usual contact lens progress visit.

Introduction

Each of the terms color blindness and color deficiency is widely used. Since anomalous trichromats and dichromats cannot see certain objects that blend with their backgrounds, in a sense, it is indeed a form of blindness. Although eye professions remove the sting by calling it a deficiency, many physiologists, geneticists, and psychologists prefer color deficiency since it relieves patient and parental anxiety.

For more comprehensive information about the X-CHROM soft lens a complete list of appropriate references is submitted below.

Color in all its glory provides basic information about health, harvest and the balance of the universe. 

Normal Color Vision

Trichromatic or normal color vision is an uninterrupted appreciation of the spectrum from 380nm to 760nm without black, gray or white areas. All those with normal color vision can differentiate between the six or seven hues of red, orange, yellow, green, blue and violet. Any of these can be produced by mixing the three primary colors of red, yellow and blue.

Color Deficiency

The condition which causes objects to become invisible, indistinguishable and unidentifiable, that prevents young people on the threshold of a career from having a choice of occupation, that unsuspectingly causes loss of job or transfer, that interferes with the educational process of a child, that blocks one from enjoying all of Mother Nature’s wonders… is called color deficiency. Otherwise known as Daltonism or color blindness, it is a condition mostly affecting the red or green photopigments of approximately 8% of the world’s male population and ½ % of the female sector. In varying degree people with a color deficiency lose the ability to identify objects, to recognize foreground from background and to make comparisons.

Monochromatism

Monochromatism or Achromatism is a condition where no hues and saturations are appreciated. Color for this atypical group is a variation of grays and blacks. One stimuli will match all colors. They are two types, rod and cone monochromatic. The rod monochromatic (.003%) usually has photophobia, nystagmus and poor vision. However, the cone monochromatic has normal visual acuity and is free of other symptoms except color blindness.

Acquired Color Deficiency

This is usually due to ocular disease, toxins or drugs. Kollner’s rule suggests that disease of the optic nerve and visual pathway cause a red-green loss and disease of the retina and media cause a blue-yellow loss.
Inheritance of Color Deficiency

A growing interest in color blindness (color deficiency) has raised many questions about heredity and the importance of anticipating this genetic defect. Parental knowledge of the defect is helpful so it can be conveyed to the educators who employ color in their teaching techniques.  A knowledge of color blindness will also help parents to consider the use of the X-CHROM soft lens as a possible means of improving color perception at the proper age. Therefore, it is important for eye practitioners to include color vision tests in routine examinations so they can counsel parents about their children’s needs.

In man, each adult cell contains 22 pairs of autosomes plus sex chromosomes, either an XX or XY pair. Thus, the chromosome complement of male cells may be symbolized as 44A + XY and that of female cells as 44A + XX. The Y chromosome is inert, so that female cells have 46 functional chromosomes, and the male only 45.  This difference of one X chromosome containing hundreds of genes determines male and female characteristics. 

The absence of a functional mate to the X chromosome in males has some genetic consequences, so recessive genes or sex-linked genes (as in color blindness and hemophilia) will exert their effect. However, in females, these undesirable effects may be masked by a dominant gene of the other X chromosome.

The most common sex-linked human trait is red-green color deficiency. It is chiefly inherited by sons from the mother’s family. Males exhibit the trait and females transmit it.

Since males possess but a single X chromosome the incidence of inheritance is greater (8%) among males than among females (0.5%). Five possibilities of its transmission exist. They are illustrated best when parents and four children, two of each sex, are represented by the symbols shown in the Inheritance Projector Chart on the opposite page.

The Inheritance Projector Chart illustrates for the patients how color deficiency is transmitted. Carbon copies are kept as records and originals are given to each patient. The chart serves the family of a color deficient patient, informing it of unknown carriers and of others having a deficiency. It also forecasts the recessive gene in future generations.

A case history is shown on the chart, Peter Brown, a 16-year old student, is red-green deficient. He learned of his defect in biology class and later confirmed it. After both of his parents were tested, it was concluded that they had normal color vision. Therefore the transmission was ascribed to the most common CASE II.  Peter has two brothers and a sister who are yet to be examined. From the chart we can learn that sister Dinah has a 50% chance of being a carrier. Brothers Chris and Rusty may also be color deficient. Their chances are also 50% and both are advised to have an eye examination.

Unfortunately, science has not devised a test to determine a carrier, but Dinah will be informed of her possible recessive gene at an appropriate age. A second chart can be prepared for her and placed in safekeeping until such time. Her future family may be represented in one of two ways if the recessive gene exits. (CASE II, III)If she and her future husband are without the recessive gene, then their offspring will naturally be free of the defect and the Inheritance Projector Chart is of no immediate use. However, it is possible that their future generations can transmit the defect through female carriers without males exhibiting it. 

However, as a possible carrier she will be alerted to CASE II and CASE III. Her greatest misfortune would be CASE III wherein male and female children have a 50% chance of becoming color deficient. CASE II, the most common possibility, can repeat the identical cycle of her mother.

Charts can be made for each member of the immediate family. Also, Dinah’s aunts, Mary’s sisters, may wish similar information for their families since they too are carriers. The possibilities of its use are unlimited for either forecasting or tracing back several generations. It is a service, which patients greatly appreciate.

The ZELTZER X-CHROM Lens
The ZELTZER X-CHROM soft lens is a monocular contact lens that favorably alters the psychological trivariables for red-green color deficient. It transforms confusion into new values, so that figure and ground separations markedly improve. The lens provides clues and as one becomes experienced wearing it, color matching and identification also improve. In addition, many dull colors appear brighter. The results is: electronic technicians can better decode resistors, mothers can detect children’s rashes and sort laundry more effectively, pathologists can evaluate slides, automobile drivers can recognize a brake light quicker and bakers will know if their bread is properly browned.

The X-CHROM soft lens transmits energy substantially in the red zone from 590nm to 700nm for the nondominant eye. It must also allow for light transmission of approximately 90% so visual acuity is not reduced to less than 20/40.

Those with a color vision defect may confuse one color with two or three others. However, with X-CHROM soft lens, color confusions have a variation of lightness. If wavelengths of green light pass through it they become darker. Wavelengths of red become lighter. Wavelengths of blue become even darker than green. Now we have a tool that will divide colors into values of lightness that color vision defectives detect. They continue to recognize their normal colors such as blue and yellows with their unaided eye.

With binocularity, traditional concepts appear to be violated with the monocular application of an X-CHROM lens. Some critics consider it a dangerous device because it causes a Pulfrich phenomenon in the laboratory. On the contrary, we have found that our patients adapt to the lens so that they are able to effectively judge distances. Additionally, we agree that number of unilateral, cataract patients are also able to judge distances despite monocular reduction of brightness. It is our contention that if there is a need, the patient will adapt providing the lens is within certain parameters. At this time more than 25 thousand wear the X-CHROM lens safely in daylight.

It is important to have the patient wear the lens for a period of time in order to improve his sensitivity to color. Our experience is that patients wearing the lens in the beginning will notice marked improvements of color perception that will continue to improve with time.

Recommended Procedure for Fitting the ZELTZER X-CHROM Soft Lens

Requirements of prescribing:

1. Is there a red-green deficiency?

2. Is there a motivation and need?

3. Is there an absence of ocular pathology?

4. Is there an absence of binocular problems such as amblyopia and suppressions?

Evaluation-Examination:

1. Take history of color vision needs, problems confusions, etc.

2. Determine feasibility of X-CHROM soft lens for occupational and vocational use. 

3. Determine the non-dominant eye for placement of the X-CHROM soft lens.

4. Advise of temporary fluorescence and vibrancy of new colors, as well as three-dimensional vision.

5. Review enthusiasm and motivation level.

Special Problems:
1. If color vision improvement is insufficient try lens on dominant eye.

2. Explain that color rehabilitation is a learning process, which requires some time and effort.

r.
Page 1
*ZELTZER X-CHROM is a trademark of Dr. Harry Zeltzer owned by Adventure in Colors, Inc.

