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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to
use PHOTREXA® VISCOUS and PHOTREXA® safely and
effectively. See full prescribing information for PHOTREXA
VISCOUS and PHOTREXA.

PHOTREXA VISCOUS (riboflavin 5’-phosphate in 20% dextran
ophthalmic solution) 0 146% for topical ophthalmic use

PHOTREXA (riboflavin 5’-phosphate ophthalmic solution) 0.146% for
topical ophthalmic use

For use with the KXL™ System

Initial U.S. Approval: 2016

INDICATIONS AND USAGE

PHOTREXA VISCOUS and PHOTREXA are photoenhancers indicated for
use with the KXL System in corneal collagen cross-linking for the treatment
of progressive keratoconus (1)

DOSAGE AND ADMINISTRATION

o Debride the epithelium using standard aseptic technique using topical
anesthesia (2)

e Then instill 1 drop of PHOTREXA VISCOUS topically on the eye every 2
minutes for 30 minutes (2)

o After 30 minutes, examine the eye under slit lamp for presence of a yellow
flare in the anterior chamber. If flare is not detected, instill 1 drop of
PHOTREXA VISCOUS every 2 minutes for an additional 2 to 3 drops and
recheck for yellow flare. Repeat as necessary (2).

e Once flare is observed, perform ultrasound pachymetry. If corneal
thickness is less than 400 microns, instill 2 drops of PHOTREXA every 5
to 10 seconds until the corneal thickness increases to at least 400 microns
3.

o Irradiation should not be performed unless this 400 micron threshold is
met and the yellow flare is seen (2).

Irradiate the eye for 30 minutes at 3mW/cm? using the KXL System as per
the instructions in the KXL manual. During irradiation, continue topical
instillation of PHOTREXA VISCOUS onto the eye every 2 minutes for the
30 minute irradiation period (2).

o Refer to the KXL Operator’s manual for specific device instructions (2).

DOSAGE FORMS AND STRENGTHS
e PHOTREXA VISCOUS in a 3 mL glass syringe containing sterile
1.46 mg/mL riboflavin 5’-phosphate in 20% dextran ophthalmic solution
3.1)
e PHOTREXA in a3 mL glass syringe containing sterile 1.46 mg/mL
riboflavin 5’-phosphate ophthalmic solution (3.2)

CONTRAINDICATIONS

None (4)

WARNINGS AND PRECAUTIONS
Ulcerative keratitis can occur. Monitor for resolution of epithelial defects (5)

ADVERSE REACTIONS
The most common ocular adverse reactions in any CXL-treated eye were
corneal opacity (haze), punctate keratitis, corneal striae, corneal epithelium
defect, eye pain, reduced visual acuity, and blurred vision (6.1).

To report SUSPECTED ADVERSE REACTIONS, contact Avedro at
1-800-xxx-xxxx or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.

See 17 for PATIENT COUNSELING INFORMATION

Revised: 4/2016
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FULL PRESCRIBING INFORMATION

1. INDICATIONS AND USAGE

PHOTREXA® VISCOUS and PHOTREXA® are indicated for use in corneal collagen cross-
linking in combination with the KXL™ System for the treatment of progressive keratoconus.

2. DOSAGE AND ADMINISTRATION

Using topical anesthesia, debride the epithelium to a diameter of approximately 9 mm using
standard aseptic technique. Post epithelial debridement, instill 1 drop of Photrexa Viscous
topically on the eye every 2 minutes for 30 minutes.

At the end of the 30 minute soaking period, examine the eye under the slit lamp for the presence
of a yellow flare in the anterior chamber. If the yellow flare is not detected, instill 1 drop of
Photrexa Viscous every 2 minutes for an additional 2 to 3 drops and recheck for the presence of a
yellow flare. This process can be repeated as necessary.

Once the yellow flare is observed, perform ultrasound pachymetry. If corneal thickness is less
than 400 microns, instill 2 drops of PHOTREXA every 5 to 10 seconds until the corneal
thickness increases to at least 400 microns. Irradiation should not be performed unless this 400
micron threshold is met and the yellow flare is seen.

Irradiate the eye for 30 continuous minutes at 3mW/cm? at a wavelength of 365 nm, centered
over the cornea, using the KXL System as per the instructions in the KXL manual. During
irradiation, continue topical instillation of PHOTREXA VISCOUS onto the eye every 2 minutes
for the 30 minute irradiation period.

For topical ophthalmic use. Do not inject.
Single use PHOTREXA VISCOUS and PHOTREXA only. Discard syringe(s) after use.
PHOTREXA VISCOUS and PHOTREXA are for use with the KXL System only.

PLEASE REFER TO THE KXL OPERATOR’S MANUAL FOR SPECIFIC DEVICE
INSTRUCTIONS.

3. DOSAGE FORMS AND STRENGTHS
31 PHOTREXA VISCOUS

PHOTREXA VISCOUS in a 3 mL glass syringe containing sterile 1.46 mg/mL riboflavin 5’-
phosphate in 20% dextran ophthalmic solution for topical administration.

3.2 PHOTREXA

PHOTREXA in a 3 mL glass syringe containing sterile 1.46 mg/mL riboflavin 5’-phosphate
ophthalmic solution for topical administration.
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4, CONTRAINDICATIONS

None.

5. WARNINGS AND PRECAUTIONS

Ulcerative keratitis can occur. Monitor for resolution of epithelial defects. [See Adverse
Reactions (6)].

6. ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:

Ulcerative keratitis [Warnings and Precautions (5)]

6.1 Clinical Trials Experience:

Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials
of another drug and may not reflect the rates observed in practice.

The safety of the corneal collagen cross-linking procedure was evaluated in 3 randomized,
parallel-group, open-label, sham-controlled trials; patients were followed up for 12 months. In
each study, only one eye of subjects was designated as the study eye. Study eyes were
randomized to receive one of the two study treatments (CXL or sham) at the baseline visit and
were followed up at Day 1, Week 1, and Months 1, 3, 6, and 12. At Month 3 or later, sham study
eyes and non-study eyes had the option of receiving CXL treatment, and were followed-up for 12
months from the time of receiving CXL treatment. Each CXL treated eye received a single
course of CXL treatment only.

Safety data were obtained from 193 randomized CXL study eyes, 191 control eyes, and 319
nonrandomized CXL non-study eyes. Overall, 512 eyes in 364 patients received CXL treatment.

In progressive keratoconus subjects, the most common ocular adverse reactions in any CXL-
treated eye were corneal opacity (haze), punctate keratitis, corneal striae, corneal epithelium
defect, eye pain, reduced visual acuity, and blurred vision (Table 1).

Adverse events reported in non-study, non-randomized CXL treated were similar in in terms of
preferred terms and frequency to those seen in randomized study eyes.

The majority of adverse events reported resolved during the first month, while events such as
corneal epithelium defect, corneal striae, punctate keratitis, photophobia, dry eye and eye pain,
and decreased visual acuity took up to 6 months to resolve and corneal opacity or haze took up to
12 months to resolve. In 1-2% of patients, corneal epithelium defect, corneal edema, corneal
opacity and corneal scar continued to be observed at 12 months.

Reference ID: 3917935
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Table 1: Most Common (=1%) Ocular Adverse Reactions in CXL-Treated Study Eye
in the Pooled Randomized Safety Population — N (%0)
Progressive Keratoconus Other Clinical
Studies Experience
CXL Control CXL Control
Group Group Group Group
Preferred Term (N=102)* (N=103)* (N=91)* (N=88)*
Anterior chamber cell 2(2) 0 2(2) 1(1)
Anterior chamber 4(4) 0 5 (6) 2(2)
flare
Asthenopia 1(1) 11 2(2) 0
Blepharitis 0 0 0 1(1)
Corneal disorder 33 1(0) 33 0
Corneal epithelium 24 (24) 1(0) 26 (28) 33
defect
Corneal oedema 33 0 3(3) 0
Corneal opacity? 65 (64) 9(9) 65 (71) 8(9)
Corneal striae 24 (24) 12 (12) 8(9) 6 (7)
Corneal thinning 1(1) 2(2) 0 0
Diplopia 2(2) 11 1(1) 0
Dry eye 6 (6) 2(2) 13 (14) 4 (5)
Eye complication 2(2) 0 1(1) 0
associated with device
Eye discharge 2(2) 1(0) 0 0
Eye oedema 70 0 0 0
Eye pain 17 (17) 33 24 (26) 0
Eye pruritus 2(2) 0 0 0
Eyelid oedema 5(5) 0 5 (6) 1(1)
Foreig_n b(_)dy 15 (15) 1(1) 13 (14) 2(2)
sensation in eyes
Glare 4 (4) 1(1) 2(2) 0
Halo vision 1(1) 0 2(2) 0
Keratitis 1(1) 0 33 0
Lacrimation increased 5(5) 0 9 (10) 1(1)
Meibomian gland 1(0) 11 33 2(2)
dysfunction
Ocular discomfort 0 0 8(9) 0
Ocular hyperaemia 14 (14) 2(2) 7(8) 4 (5)
Photophobia 11 (11) 0 17 (19) 0
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Progressive Keratoconus Other Clinical

Studies Experience

CXL Control CXL Control

Group Group Group Group
Preferred Term (N=102)" (N=103)" (N=91)* (N=88)*
Punctate keratitis 25 (25) 8 (8) 18 (20) 33
Vision blurred 16 (16) 2(2) 15 (17) 4 (5)
Visual acuity reduced 10 (10) 9(9) 10 (11) 1(2)
Visual impairment 313 2(2) 4 (4) 1(1)
Vitreous detachment 2(2) 0 0 0

1) Results are presented as the number (%) of subjects with an event from baseline to Month 3.
2) Almost all cases of corneal opacity were reported as haze.

Headache was reported in between 4 to 8% of treated patients.

8. USE IN SPECIFIC POPULATIONS

8.1. Pregnancy

Risk Summary

Animal development and reproduction studies have not been conducted with the PHOTREXA®
VISCOUS/PHOTREXA®/KXL™ system. Since it is not known whether the corneal collagen
cross-linking procedure can cause fetal harm or affect reproduction capacity, it should not be
performed on pregnant women.

8.2. Lactation

Risk Summary

There are no data on the presence of PHOTREXA VISCOUS or PHOTREXA in human milk,
the effects on the breastfed infant, or the effects on milk production. The developmental and
health benefits of breastfeeding should be considered, along with the mother’s clinical need for
the PHOTREXA/KXL corneal collagen cross-linking procedure and any potential adverse
effects on the breastfed child from the PHOTREXA/KXL corneal collagen cross-linking
procedure or from the underlying maternal condition.

8.4. Pediatric Use

The safety and effectiveness of corneal collagen cross-linking has not been established in
pediatric patients below the age of 14.

8.5. Geriatric Use
No subjects enrolled in the clinical studies were 65 years of age or older.
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11. DESCRIPTION

PHOTREXA VISCOUS (riboflavin 5’-phosphate in 20% dextran ophthalmic solution) 0.146%
and PHOTREXA (riboflavin 5’-phosphate ophthalmic solution) 0.146% are intended for topical
ophthalmic administration as part of corneal collagen cross-linking with the KX System.

PHOTREXA VISCOUS and PHOTREXA are supplied as:

e PHOTREXA VISCOUS i a 3 mL glass syringe containing sterile 1.46 mg/mL riboflavin
5’-phosphate in 20% dextran ophthalmic solution for topical administration.

e PHOTREXA in a 3 mL glass syringe containing sterile 1.46 mg/mL riboflavin 5°-
phosphate ophthalmic solution for topical administration.

PHOTREXA VISCOUS (riboflavin 5’-phosphate in 20% dextran ophthalmic solution) 0.146%
1s a yellow sterile buffered viscous solution containing 1.46 mg/mL riboflavin 5’-phosphate and
20% dextran 500. The pH of the solution is approximately 7.1 and the osmolality 1s 301-339
mOsm/kg. Each 1 mL of solution contains 1.53 mg of riboflavin 5’-phosphate sodium
(equivalent to 1.20 mg riboflavin). Riboflavin 5’-phosphate sodium USP is a mixture of the
sodium salts of riboflavin, riboflavin monophosphates, and riboflavin diphosphates. The inactive
ingredients are dibasic sodium phosphate, dextran, monobasic sodium phosphate, sodium
chloride, and water for injection.

PHOTREXA (riboflavin 5’-phosphate ophthalmic solution) 0.146% is a yellow sterile buffered
solution containing 1.46 mg/mL riboflavin 5’-phosphate. The pH of the solution is
approximately 7.1 and the osmolality is 157-177 mOsm/kg. Each 1 mL of solution contains 1.53
mg of riboflavin 5’-phosphate sodium (equivalent to 1.20 mg riboflavin). Riboflavin 5°-
phosphate sodium USP is a mixture of the sodium salts of riboflavin, riboflavin
monophosphates, and riboflavin diphosphates. The inactive ingredients are dibasic sodium
phosphate, monobasic sodium phosphate, sodium chloride, and water for injection.

The chemical formula for riboflavin 5’-phosphate sodium (Vitamin B2) is C17H20N4NaOoP with
a molecular mass of 478.33 g/mol.
(0]
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Please refer to the KXL System Operator’s Manual for a specific device description and
instructions.

12. CLINICAL PHARMACOLOGY

12.1. Mechanism of Action

Riboflavin 5’-phosphate sodium (Vitamin B2) is the precursor of two coenzymes, flavin adenine
dinucleotide and flavin mononucleotide, which catalyze oxidation/reduction reactions involved
in a number of metabolic pathways.

Under the conditions used for corneal collagen cross-linking, riboflavin 5°-phosphate functions
as a photoenhancer and generates singlet oxygen which is responsible for the cross-linking.

13. NONCLINICAL TOXICOLOGY

13.1. Carcinogenesis, Mutagenesis, Impairment of Fertility

Animal studies have not been conducted to determine the carcinogenic potential of photoexcited
riboflavin. Photoexcited riboflavin has been shown to be genotoxic in the Ames Salmonella
reverse mutation assay and in the SOS/umu test system.

The genotoxicity of riboflavin, in the absence of photoexcitation has been examined in vitro in
bacterial reverse mutation assays, sister chromatid exchange assay, chromosomal aberration
assays and in vivo in a mouse micronucleus study. The overall weight of evidence indicates that
riboflavin, in the absence of photoexcitation, is not genotoxic.

Animal studies to determine the effects of the PHOTREXA/KXL corneal collagen cross-linking
procedure on fertility were not conducted.

14. CLINICAL STUDIES

Three prospective, randomized, parallel-group, open-label, sham-controlled trials were
conducted to evaluate the safety and effectiveness of riboflavin ophthalmic solution/lUVA
irradiation for performing corneal collagen cross-linking. These trials were sham-controlled for
the first 3 months and had a total duration of 12 months for safety and efficacy evaluations.
Study 1 enrolled 58 patients with progressive keratoconus. Study 2 enrolled 147 patients with
progressive keratoconus. In each study, patients had one eye designated as the study eye and
were randomized to receive one of two study treatments (CXL or sham) in their study eye at the
baseline visit. The patients were evaluated at Day 1, Week 1, and Months 1, 3, 6, and 12. At
Month 3 or later, patients had the option of receiving CXL treatment in both the sham study eyes
and non-study eyes and were followed-up for 12 months from the time of receiving CXL
treatment. Approximately 56% and 89% of the sham study eyes in patients with progressive
keratoconus received CXL treatment by Month 3 and Month 6, respectively. The average age of
keratoconus patients was 33 years. The average baseline K.« value was 61 diopters.
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In each study, the maximum corneal curvature (Kmax) was assessed at baseline, Months 1, 3, and
12. The CXL-treated eyes showed increasing improvement in Knyax from Month 3 through Month
12 (Figure 1). Progressive keratoconus patients had an average Kmax reduction of 1.4 diopter in
Study 1 and 1.7 diopter in Study 2 at Month 12 in the CXL-treated eyes while the sham eyes had
an average increase of 0.5 diopter in Study 1 and 0.6 diopter in Study 2 at Month 12; the
difference (95% CI) between the CXL and sham groups in the mean change from baseline Knax
were -1.9 (-3.4, -0.3) diopters in Study 1 and -2.3 (-3.5, -1.0) diopters in Study 2.

Figure 1: Mean (SD) (Diopter) Baseline Kmax and Change from Baseline Kmax

Study 1: Progressive Keratoconus Study 2: Progressive Keratoconus

Visit (?E?} (p?:)élé} Difference (35% CI) Visit (SNE?T} (|\(|:=K;r|§} Difference (95% Cl)

Baseline  62(83) 61(73) Baselne  60(32)  61(9.8)

Month 1 -0.8(24) 14(27)  22(08 35) 22 Month 1 03(22) 12(34) 0.9(0,1.8) 5

Month 3  0.1(26) -03(@27) -05(1509) A3 Month 3 02(24) -06(4) -07(1.904) A

Month6  05(3.0) -09(26) -14(2901) 4 Month 6 06(28) A1(51) A7(30,-03) it

Month 12 05(3.0) -14(28) -1.9(34,03) 3 Month 12 06(28) 747 -23(35-1.0) —.3—
[ [
4 2 0 2 ¢4 4 2 0 2 4

Post-baseline missing data were imputed using last available K, value. For the sham study eyes that received CXL
treatment after baseline, the last K., measurement recorded prior to receiving CXL treatment was used in the
analysis for later time points.

16. HOW SUPPLIED/STORAGE AND HANDLING

PHOTREXA® VISCOUS and PHOTREXA® are provided in a bulk pack of 10 (ten), single-use
foil pouches. Each foil pouch contains a 3 mL glass syringe of PHOTREXA VISCOUS or
PHOTREXA contained within a Tyvek® pouch.

The entire bulk pack should be stored at 15°-25°C (59°-77°F) and care should be taken to
minimize exposure of the syringe to light once removed from its protective packaging. Discard
syringe after use.

For topical ophthalmic use.
PHOTREXA VISCOUS and PHOTREXA should be used with the KXL System only.

17. PATIENT COUNSELING INFORMATION

e Patients should be advised not to rub their eyes for the first five days after their
procedure.
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e Patients may be sensitive to light and have a foreign body sensation. Patients should be
advised that there may be discomfort in the treated eye and that sunglasses may help with
light sensitivity.

e |f patients experience severe pain in the eye or any sudden decrease in their vision, they
should be advised to contact their physician immediately.

¢ If the bandage contact lens that was placed on the patient’s eye on the day of treatment
falls out or becomes dislodged, the patient should be advised not to replace it and to
contact their physician immediately.

PHOTREXA® VISCOUS (riboflavin 5’-phosphate in 20% dextran ophthalmic solution)
0.146%, PHOTREXA® (riboflavin 5’-phosphate ophthalmic solution) 0.146% and the KXL™
System are marketed by: Avedro, 230 Third Avenue, Waltham, MA, 02451.

Version:
April 2016
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Photrexa® Viscous Syringe Label

NDC: 25357-022-01 R, Only

Photrexa’Viscous (riboflavin 5'-phosphate in
20% dextran ophthalmic solution) 0.146%

Lot: XXXXXXXX
Single-Patient Use Only, Sterile EXP: XX/XXXX
Mfg. for Avedro Inc. RM-XXXX, Rev.XXX

Photexa® Viscous Tyvek® Pouch Label
NDC: 25357-022-01 R,Only
Photrexa’Viscous (riboflavin 5'-phosphate in 20%
dextran ophthalmic solution) 0.146%

Pouch contains: Each Tyvek® pouch contains a 3 mL glass
syringe of Photrexa Viscous

Active ingredients: 1.46 mg/mL riboflavin-5"-phosphate
Inactive ingredients: 20% dextran 500, sodium chloride,
sodium phosphates (monobasic & dibasic), sterile water

T
For Single-Patient Use Only; For Ophthalmic Use ) ol

Storage: Store at 15°-25°C (59°-77°F); Protect from light
For Use with KXL® System;

Use immediately upon opening package Lot: XXXXXXXX
Please see full prescribing information EXP: XX/XXXX
Mfg. for Avedro Inc. Waltham, MA 02451 RM-XXXX, Rev.XXX

Photrexa® Viscous Foil Pouch Label

NDC: 25357-022-01 RKOnly

Photrexa’ Viscous (riboflavin 5’-phosphate in 20%
dextran ophthalmic solution) 0.146%

Pouch contains: Each foil pouch contains a 3 mL glass
syringe of Photrexa Viscous contained within a Tyvek®
pouch

Active ingredients: 1.46 mg/mL riboflavin-5"-phosphate
Inactive ingredients: 20% dextran 500, sodium chloride, sodium
phosphates (monobasic & dibasic), sterile water for injection

For Single-Patient Use Only; For Ophthalmic Use;

For Use with KXL* System;

Storage: Store at 15°-25°C (59°-77°F); Protect from Light 25357-022-01-yy-yy

Use immediately upon opening package

Please see full prescribing information Lot: XXHKKKHKK
EXP: XX/XXXX

Mfg. for Avedro Inc. Waltham, MA 02451 RM-XXXX, Rev.XXX
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Photrexa® Syringe Label

NDC:25357-023-01 R Only
Phofrexa’ (riboflavin 5-phosphate ophthalmic
solution) 0.146 %
Lot: XXXXXXXX
Single-Patient Use Only, Sterile EXP: XX/XXXX
Mfg. for Avedro Inc. RM-XXXX, Rev.XXX
Photexa® Tyvek® Pouch Label
NDC: 25357-023-01 RXOnly
PhofreXo‘” (riboflavin 5’-phosphate ophthalmic solution)
0.146%

Pouch contains: Each Tyvek® pouch contains a 3 mL glass
syringe of Photrexa

Active ingredients: 1.46 mg/mL riboflavin-5’-phosphate

Inactive ingredients: sodium chloride, sodium phosphates

(monobasic & dibasic), sterile water for injection | | mllm mlml”
For Single-Patient Use Only; For Ophthalmic Use ﬂ l J
Storage: Store at 15°-25°C (59°-77°F); Protect from light i
For Use with KXL® System;

Use immediately upon opening package Lot: XXXXXXXX
Please see full prescribing information EXP: XX/XXXX
Mfg. for Avedro Inc. Waltham, MA 02451 RM-XXXX, Rev.XXX

Photrexa® Foil Pouch Label

NDC: 25357-023-01 Rx Only
Photrexa® (riboflavin 5’-phosphate ophthalmic solution)
0.146%

Pouch contains: Each foil pouch contains a 3 mL glass
syringe of Photrexa contained within a Tyvek® pouch

Active ingredients: 1.46 mg/mL riboflavin-5'-phosphate
Inactive ingredients: sodium chloride, sodium phosphates
(monobasic & dibasic), sterile water for injection

For Single-Patient Use Only; For Ophthalmic Use;

For Use with KXL® System; MWII!‘ ml‘l”"”

Storage: Store at 15°-25°C (59°-77°F); Protect from Light 2530 0 Yy

Use immediately upon opening package

Please see full prescribing information Lot: XXHXXXXX
EXP: XX/XXXX

Mfg. for Avedro Inc. Waltham, MA 02451 RIM-XXXX, Rev. XXX
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Patents, Trademarks, Copyrights

The KXL System may be covered by one or more patent applications issued or
pending in the United States and worldwide.

“KXL"” and the Avedro logo design are registered trademarks or trademarks of
Avedro, Inc. All software and documentation is subject to Avedro, Inc. copyrights.
All rights reserved 2015.

Microsoft and Windows are registered trademarks and trademarks, respectively,
of Microsoft Corporation. Any other trademarks or service marks contained
within this manual are the property of their respective owners.

CAUTION: Federal law restricts this device to sale by or on the order of a
physician

For more information, contact: d Avedro, Inc.
230 Third Avenue
Waltham, MA 02451

+1-781-768-3400
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1 Foreword

1.1 Intended Use of Manual

This manual is designed to serve the operators of the Avedro, Inc. KXL System. All operating
instructions, product illustrations, screen graphics, troubleshooting/error messages, and other
relevant information are contained in this manual. It is the operator’s responsibility to ensure that
all safety instructions in this manual are applied strictly.

1.2 Intended Use / Indications for Use

The KXL™ System is indicated for use with PHOTREXA (riboflavin 5’-phosphate ophthalmic
solution) and PHOTREXA VISCOUS (riboflavin 5’-phosphate in 20% dextran ophthalmic
solution) in corneal collagen cross-linking for the treatment of progressive keratoconus.

1.3 Confidentiality Disclaimer

All patient data appearing in this document, including the sample screen graphics, are fictitious and
representative only. No patient’s confidentiality has been violated, with or without permission.

1.4 Reproduction Disclaimer

Neither this manual nor any part of it may be reproduced, photocopied, or electronically transmitted
in any way without the advanced written permission of Avedro, Inc.

1.5 User Operation Assistance Statement

Should you experience any difficulty in running your KXL System, please contact your local
Avedro authorized representative.

1.6 Contraindications, Warnings and Cautions

1.6.1 Contraindications

None.

1.6.2 Warnings

Ulcerative keratitis can occur. Epithelial defects should be monitored until resolution.

1.6.3 Electrical Safety Warnings

This equipment requires special precautions regarding electromagnetic compatibility
(EMC). Installation and use should be carried out according to the EMC information
provided in this manual.

Portable and mobile RF communications equipment can affect medical electrical
equipment such as the Avedro KXL System.

KXL System Operator’s Manual,
ML-00006 Rev H
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Chapter 1: Foreword

For Equipment Classifications please refer to Chapter 5.0 Equipment Classifications

WARNING: To avoid the risk of shock this equipment must only be
connected to a supply mains with protective earth.

f Even with the power cord removed, there is the potential for an electrical

shock from the 12VDC internal power source.

The system is designed for continuous operation using the external
connector or its internal rechargeable battery.

WARNING: This equipment is operated with hazardous voltages that can
shock, burn, or cause death. To reduce the possibility of electrical shock,
and inadvertent UVA exposure do not remove any fixed panels. Ensure
that all service to the system, beyond what is described in this manual,
including to the rechargeable battery, is performed only by qualified
Avedro service personnel.

>

WARNING: Remove the wall plug and turn off the power switch before
servicing or cleaning (disinfecting) the equipment.

Never pull cords to remove the power cord from the outlet. Grasp the
power cord plug and pull it from the outlet to disconnect.

| WARNING: Do not operate the equipment with a damaged power cord.

WARNING: Position the power cord so that it cannot be tripped over,
walked on, rolled over, crimped, bent, pinched, or accidentally pulled from
the wall outlet.

WARNING: Do not use the instrument near water and be careful not to
spill liquids on any part of it.

WARNING: The USB port can only be used when the system is not in
treatment mode, do not connect to the USB during treatment.

WARNING: Do not operate the KXL System in the presence of flammable
mixtures or anesthetics.

WARNING: The remote contains replaceable batteries; if system is not
going to be used for an extended period of time remove the batteries.

> B> B> B> BB P
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Chapter 1: Foreword

WARNING: Do not use adjacent to or stack with other equipment; if it is
used adjacent to or stacked with other equipment, verify that the
equipment behaves normally as intended.

\WARNING: No modification of this equipment is allowed.

WARNING: MR Unsafe — Keep away from magnetic resonance imaging
equipment.

Radiation Safety Warnings

WARNING: Never look directly into the UV light beam nor direct the beam
towards a person except for therapeutic purposes.

WARNING: Always wear UVA protective goggles when the KXL system is
turned on.

> B> B> PBPPBPP

WARNING: use only laser grade instruments in order to prevent reflected
UV radiation from smooth metallic surfaces.

1.7 Patient Safety

The treatment should take place in a quiet atmosphere in order not to distract the attention
of the patient. The patient should lie on a table or patient's chair. The patient’s head should
rest comfortably in a headrest. It is imperative that the table or patient’s chair or the system
not be moved during the treatment procedure.

health care facilities or medical areas under the supervision of medically trained personnel.

@ CAUTION: The KXL System is a medical device. It may be operated, therefore, only in

1.8 Additional Safety Considerations

Any modification of the system's external light beam by means of optical elements is
strictly prohibited.

Plastic instrumentation such as speculums or eye shields may be damaged when impacted
by the UV beam, possibly resulting in product degradation.

Reference ID: 3917935
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Chapter 1: Foreword

1.9 FCC Compliance Notice

This equipment has been tested and found to comply with the limits for a Class B digital device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection
against harmful interference in a residential environment. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed and used in accordance with the instruction
manual, may cause harmful interference to radio communications. However, there is no guarantee
that interference will not occur in a particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be determined by turning the equipment off
and on, the user is encouraged to try to correct the interference by one or more of the following
measures:

e Reorient or relocate the receiving antenna.
e Increase the separation between the equipment and receiver.

e Connect the equipment into an electrical outlet on a circuit different from that to which the
receiver is connected.

e Consult Avedro Customer Service for help.

Properly shielded and grounded cables and connectors must be used in order to meet FCC emission
limits. Proper cables and connectors are available from Avedro. Avedro is not responsible for any
radio or television interference caused by unauthorized changes or modifications to this equipment.
Unauthorized changes or modifications could void the user's authority to operate the equipment.

KXL System Operator’s Manual,
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2 Introduction

2.1 System Overview

The KXL System is an electronic medical device which delivers ultraviolet light (365 nm
wavelength) in a circular pattern onto the cornea after riboflavin phosphates ophthalmic solution
(Photrexa Viscous and/or Photrexa) has been applied. Irradiating the riboflavin phosphates
ophthalmic solution creates singlet oxygen, which forms intermolecular bonds in corneal
collagen. UV flux and irradiation time (that is, fluence) at the cornea are controlled by an onboard
computer system.

The Optics Head houses the UVA irradiation mechanism. The LED emits continuous UVA
radiation at a wavelength of 365 nm at an intensity of 3 mW/cm®,

A fixed aperture mounted in the UVA irradiation beam path is used to produce a circular area of
irradiation at the treatment plane with a diameter of 9.5 mm. Alignment lasers are used to aid the
user in focusing the beam on the patient’s cornea. Fine alignment of the UV beam through
observation of the alignment lasers is controlled by the user through a wireless remote.

The KXL is a portable system with an articulating arm to allow movement of the system for
alignment of the UV beam to the patient’s cornea. An internal battery powers the system; the
battery is recharged by a system internal charger from any standard AC outlet. The treatment
parameters (Riboflavin Induction Period, Total UV Energy and UV Power) are confirmed
through the user interface touch screen computer.

The KXL System is used in conjunction with Photrexa Viscous and Photrexa and an RFID
activation card.
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Chapter 2: Introduction

2.1.1 Major Components
The major components of the KXL System include the following:

e Optics Head with UV source
e KXL console with user interface
e Wireless remote control (with replaceable batteries)

Figure 2-1. Overview Illustration of System
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kx/ Qvéoro

KXL System Avedro, Inc.
230 Third Ave.
Waitham, MA 02451 USA

Tel: 781.768.3400

110-02723

Fax: 781.768 3401
Input 100 — 240V ~
Current 2A-1A
250V ~, T2AH
Freguency 50/60 Hz
Qutput Power Density 3 mW/cm? max
AV\l‘avt-:lengm 365 nm

LBL-00257, Rev. B

5% 1060 mbar
(o) /ﬂ/ 40C X FCC: SX90RFID1
[:i] A A - @ 10C ) @ 1C: 5675A-0RFID1

700 mbat/

Figure 2-4. KXL Label

Notice
UV is emitted from
this product

IEC 62471:2006 Risk Group 1

LBL.00260, Rev. A

Figure 2-5. UV emitting Label

CLASS 1 LASER PRODUCT

This product complies with
IEC 60825-1:2007-03 Ed.2.0.

Figure 2-6. Alignment Laser Classification Label
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3 System Operation

3.1 Charging the KXL Battery

NOTE: Prior to initial use, the internal battery pack of the KXL must be charged
overnight.

e In order to maintain battery charge, it is recommended that the KXL be connected to a
grounded supply mains at the end of each business day or when not in use.

e The charging status of the battery is identified by the color of the light located on the
column of the KXL.

o Orange — low, charging

o Yellow — charging

o Green — fully charged
NOTE: if the battery does not appear to be charging or retaining its charge,
please contact your local Avedro Service Representative.

NOTE: the KXL battery should last for 16 hours during normal operation. The system
software will notify the user when the battery needs to be charged. The KXL system
prohibits a treatment if there is insufficient battery power to perform a treatment. (See
Chapter 4 Maintenance for more information on troubleshooting battery problems.)

3.2 Touchpad/Keyboard Use

The table below identifies and describes important touchpad keys and icons unique to KXL
System operation. Chapter 2 identifies and describes the system’s major components.

Touchpad Key Icon Description/Function

Power Off button
(Initial screen)

Turns OFF electric power to
the internal computer.

Starts a new clinical
treatment protocol.

Start New Treatment =
button (Initial screen) {

UP arrow Increases the value of the
(various Clinical current field.

Protocol screens)

DOWN arrow Decreases the value of the
(various Clinical v current field.

Protocol screens)
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Chapter 3: System Operation

Touchpad Key Icon Description/Function
X button fr— ) Cancels all the entries on a
(various Device particular screen and
Settings screens) N returns to the previous

a2 screen.
Checkmark button G N Directs the system to accept
(various Clinical f’ the current screen entries
Protocol screens and V and to proceed to the next
Device Settings 4 ‘ step.
screen) \——J
Cancel Session f(— ) Cancels a treatment session
button Cancel for a particular patient. A
(various Clinical Sessii prompt is then displayed to
Protocol screens) o confirm your decision.
Return button T—ﬁ Returns to the Device
(various Device Settings menu.
Settings screen) Retu_[i, I

@ CAUTION: Only qualified and experienced personnel shall operate the KXI. System.

Reference ID: 3917935
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Chapter 3: System Operation

3.3 UV Dose

e The UV Energy (Dose) is the product of the UV Power (Irradiance) and the UV
Irradiation Time. The UV Energy, the UV Power and the UV Irradiation Time are
displayed on the user interface.

e The system tracks UV Energy, UV Power, UV Irradiation Time and Total Treatment
Time during the treatment.

NOTE - The system’s parameters are:

Induction Period: 30 minutes
Wavelength 365 nm

UV Energy: 5.4 Jlcm?

UV Power: 3 + 10% mW/cm?
UV Irradiation Time: 30 minutes

3.4 Preparing the System

e Position the KXL System adjacent to the treatment table or chair. Lock the casters to
secure the device’s position.

o Make sure the system is turned ON.

o Check glass window of beam aperture for dust and dirt. See sections 4.8 and 4.9 for
cleaning instructions.

3.5 Important Steps before Turning on the
System

e The user is responsible for assuring that the KXL System is functioning properly and is in
good working condition before starting a treatment.

e To ensure the system is functioning properly, consider the following mandatory points:
0 Inspect the device, accessories, and connecting cables for visible damage.

0 Take local regulations for use of portable electro-optical medical devices into
consideration.

3.6 Powering Up the System

e Turn ON the single power switch on the front of the KXL console. This switch turns on
all the system components.
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Chapter 3: System Operation

Figure 3-1. Power Switch

The KXL System begins a power-up sequence, loading the operating system and all configuration
and reference files.

kx|

BY AVEDRO

=

Figure 3-2. Startup Screen

e Please see section 3.20 for Power Down sequence instructions.

NOTE: If there is a Start-up error, please note any error messages and contact your
distributor or Customer Service immediately.

3.7 Confirm Riboflavin Induction Period
e To begin patient treatment, press the Start New Treatment button.
e Confirm the length of the induction period (30 min) for the patient.
e To proceed, press the Checkmark button.
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Set Induction Period

Riboflavin Induction Period

Minutes Seconds A
30 00 ¥

Figure 3-3. Induction Period Screen

3.8 Confirm UV Treatment

3.8.1 Confirm UV Dose
e Confirm the desired UV treatment parameters by pressing the Checkmark button:
o Total Energy (5.4 J/cm?)
o UV Power (3 mW/cm?)
NOTE: UV irradiation time is displayed in the orange box.

WARNING: The Treatment Activation Card is pre-programmed with above parameters
and will only confirm the above energy and power dose.
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Enter UV Treatment Parameters

Total Energy

UV Power

Jiem?

5.40

mW/em?

03

UV Irradiation Time

M:5)

30:00

v

Figure 3-4. UV Energy Dose

o Confirm the specified treatment parameters by pressing the Checkmark.

Confirm Treatment Parameters

Riboflavin Induction Period:
UV Power:

UV Irradiation Time:

Total Treatment Time:

Figure 3-5. Confirm Treatment Parameters Screen

3.9 Starting Treatment

Total Energy:

30:00
3 mW per cm?

30:00

5.40 J/cm?

e Place the activation card on the RFID reader and hold in place until the system emits

a beep.
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Scan KXL Activation Card

Place activation card on reader... |

=

Mﬁ
-)
!

Place activation card on reader...

| : 3
ovBokc
o
|-
. KXL™ Syvtem
Treatment Actwation

- _‘E:: - -
Figure 3-6. Reading Activation Card

WARNING: The Treatment Activation Card is pre-programmed with stated parameters
of 3 mW/cm’ and 5.4 J/cm’.

3.9.1 Single-use disposables

¢ Hold until read is complete and discard tag or activation card.
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3.9.2 Multi-use disposables

Scan KXL Activation Card

| Activation card scanned... |

e Once a multi-use activation card has been scanned, the display will show the number
of treatments remaining on the card.

9 treatments now remaining on activation card

Figure 3-7. Treatments Remaining

Scan KXL Activation Card

Activation card scanned...

’[' This is the final treatment allowed for this

Carl?ei I activation card

Figure 3-8. Final Treatment
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System Warning

Press OK to continue.

* There are no treatments remaining on this activation card. Please scan a

valid activation card.

Figure 3-9. No Treatments Remaining

3.9.3 Sync Alignment Remote

Sync Alignment Remote

Press the sync button on the alignment remote to
complete the sync process.

oy
(C
° 24

Indicator Light

Press to SYNC

Figure 3-10. Remote Synch Status
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Chapter 3: System Operation

e Press the “S” button on the remote to synchronize the remote within the 15 second window
displayed on the screen. This is required for every procedure.

Indicator Light Status Meaning

ON Actively Synchronized with the device
Blinking once per second for 10 seconds Disconnecting Sync (After procedure)

Blinking constantly, twice per second Replace batteries immediately (2 AAA)

NOTE: The KXL system performs an internal self-test prior to each treatment to verify
proper UVA calibration. The internal self-test uses a redundant set of optical sensors to
ensure that accurate levels of UVA will be delivered for each treatment. If the internal
self-test fails, an error message will be generated and the treatment cannot proceed. If
this occurs, contact your distributor or Customer Service immediately.
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3.10 Preparing the Patient

Ensure that the patient is lying flat or reclined on a patient table or chair. His or her
head should rest in a headrest.

Adjust the table or chair and headrest so that the patient can rest comfortably for the
duration of the treatment without head movement.

Apply a lid speculum and optional drapes using standard clinical technique.

Using topical anesthesia, debride the epithelium to a diameter of approximately 9 mm
using standard aseptic technique.

3.11 Administration of Photrexa Viscous

Post epithelial debridement, instill 1 drop of PHOTREXA VISCOUS topically on the
eye every 2 minutes for 30 minutes.

Once the Photrexa Viscous is applied to the eye, start the induction by
pressing the “Riboflavin Applied: Start Timer” button.

Prepare for Treatment

Apply Riboflavin

[ Algn Laser Sights

® 9
0] O ———
8 Inducton Complele O mhﬂm]ﬂ
[5) Induchon Complete O O (B Start L

| M induction

30:00

Cancel | || Backto
J Y J 5

Figure 3-11. Prepare Patient Screen

3.12 Confirm Riboflavin Absorption

When the Induction Time is complete the “Begin UV Treatment” button will appear. Prior to
initiating treatment:

o Examine the eye under the slit lamp for the presence of a yellow flare in the anterior
chamber.

o If the yellow flare is not detected, instill 1 drop of PHOTREXA VISCOUS every 2
minutes for an additional 2 to 3 drops and recheck for the presence of a yellow flare. This
process can be repeated as necessary.
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3.13 Confirm Corneal Thickness

e Once the yellow flare is observed, perform ultrasound pachymetry.

o If corneal thickness is less than 400 microns, instill 2 drops of PHOTREXA every 5 to 10
seconds until the corneal thickness increases to at least 400 microns.

¢ If unable to achieve corneal thickness of at least 400 microns, abort procedure.

3.14 Alignment of the Device

o KXL has two alignment lasers.
0 Red crosshair for X and Y axis positioning.
0 A second red crosshair for Z axis positioning.

Note: For correct alignment when using the Remote, the Avedro logo on optics head
should face the user

e Manually move the Optics head back and forth and left and right until the red crosshairs
are aligned to the center of the pupil.

¢ Manually move the Optics head up and down to align the Z axis or second red crosshair
to the center of the first red crosshair.

e Fine tune the alignment as needed using the wireless remote.

e The patient should attempt to fixate on the red X & Y alignment crosshair throughout the

treatment.
Prepare for Treatment

(2} Apply Riboflavin ®) @

=

Figure 3-12. Align Crosshairs during induction
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LEFT / RIGHT

UpP

DOWN

Figure 3-13. Remote Functions

KEYAXIS = N Z AXIS
ALIGNMENT ALIGNMENT
LASER LASER

Figure 3-14. Red Crosshairs X & Y Axes, Red Crosshairs Z Axis Alignment

3.15 Initiating Treatment

@ Irradiation should not be performed unless the 400 micron corneal thickness
threshold is met.

e Press the “Begin UV Treatment” button to initiate treatment.

¢ During irradiation, continue topical instillation of PHOTREXA VISCOUS onto the eye
every 2 minutes for the 30 minute irradiation period.
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Prepare for Treatment

(=) Apply Riboflavin O O

[8) Align Laser Sights O . O

O O

30:00 \

Mlﬂ.‘
UV Treatr

Figure 3-15. Induction Complete

NOTE: The KXL system continuously monitors UVA levels during treatment. The
internal monitor uses a redundant set of optical sensors to ensure that accurate levels of
UVA are delivered throughout the treatment. If the UVA levels deviate from the
intended values, an error message will be generated and the treatment cannot proceed.
If this occurs, contact your distributor or Customer Service immediately.

| WARNING: Avoid direct illumination of the limbus.

CAUTION: UV light is emitted when the Avedro logo on the optical head changes color from blue to
green.

WARNING: Make sure that the KXL System and the patient’s table or
chair are secured and not moved after alignment and during treatment.

> 6 P>

3.16 Monitoring Treatment

e Check continuously that the area of debridement on the cornea is illuminated with the UV
light and adjust as necessary using the wireless remote.
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Treatment

5.40 Jem?

UV Pl . ;
Treatment in Progress...
UV is ON

Treatment Time Toial Energy Delivered
[dem*)

22:10| | 1.41

Total Induction Period

37:52

Figure 3-16. Treatment Screen

e The patient should attempt to fixate on the red X & Y alignment crosshair throughout the
treatment.

e Patients should remain still during the treatment.

3.17 Stopping a Treatment

e The treatment stops automatically after the treatment timer expires.

e The user may decide to stop or interrupt the treatment. In such case, the UV light can be
switched OFF by pushing the Pause button.

Treatment is Paused

UV delivery has been paused.

You may resume or cancel the current treatment
session.

Figure 3-17. Treatment Paused Screen

e To cancel or resume treatment press “Cancel Session” or “Resume” as appropriate. See
section 3.19 if canceling a session.

3.18 Treatment Complete

e At the completion of a treatment the Total Treatment Parameters will be displayed and
the screen will show Treatment complete. Press Start New Treatment to initiate next
treatment.
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Treatment

R PEweE

= NS E R IEeE
3 mwicm®

1ehded Encrg
.40 Jiem®

B
30

Treatment Completed

00:00| | 540 | [60:01 |

| \
Treatment ID: 000-000-000-001-050 mﬁﬁ

Figure 3-18. Treatment Complete Screen

e To exit treatment and / or start a new treatment press Start New Treatment.

UV is OFF

o If treatments are complete Power OFF the system using the “Power Off” button on the
Main Screen.

e Carefully remove the device from the patient area.

e Remove speculum.
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3.19 Pausing or Canceling a Treatment

Treatment may be paused at the discretion of the physician. If a session is canceled the following
screen displays with Confirm Cancel Session.

Confirm Cancel Session

You have chosen to cancel this session before
treating the patient.

Are you sure you want to cancel the session?

Total Induction
Period

01:07

Figure 3-19. Confirm Cancel Session Screen
e To cancel a session press Cancel Session.

o If the session is Paused the screen displays Confirm Cancel Partial Treatment.

Confirm Cancel Partial Treatment

You have chosen to cancel this treatment before it
has been completed.

Are you sure you want to cancel this treatment?

Total Induction
Period

31:16

Figure 3-20. Confirm Cancel Partial Treatment

e To cancel the session press Cancel Session.
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Intended
Treatment Time

30:00

Total Energy Delivered
(Jiem3)

The screen displays Partial Treatment Information

Partial Treatment Information

Actual
Treatment Time

02:06

Total Induction Period

0.38

32:45

-

va

Figure 3-21. Partial Treatment Information
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3.20 Powering Down the System

It is recommended that the KXL System be plugged into an electrical outlet when not in use or
when stored.

kx|

BY AVEDRO

Figure 3-22. Power Off

e Press the “Power Off” on the touch screen monitor.

KXL System Operator’'s Manual,
ML-00006 Rev H
Page | 319

Reference ID: 3917935



Chapter 3: System Operation

Figure 3-23. Power Off Position

e Turn the system power switch to the “Off” position.

Figure 3-24. KXL System Plug

e Plug the KXL System in to an electrical outlet until next use.

3.21 Using the Device Settings Menu

o With the Initialization screen (Start New Patient) displayed, press and hold the KXL logo
on the touch screen.
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Device Settings Menu

Edit Volume - Copy Data to USB
L

Edit Default Treatment 6 Edit Alignment Crosshairs
Parameters m Intensity

4

Advanced Settings Select System Language

Figure 3-25. Device Settings Menu

3.21.1 Advanced Settings

e Advanced Settings are only available to Avedro and Service personnel with a KXL
Advanced Settings access card. If selected the user will be prompted to scan an access

card.
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3.21.2 Editing System Language

e The System Language option allows a user to select the language of the Graphical User
Interface.

e Select the desired language from the dropdown menu.

Advanced Settings: System Language

English (United States) "
Spanish (Spain)

Figure 3-26. Edit System Language

3.21.3 Editing Alignment Crosshairs Intensity

o The Alignment Crosshairs Intensity option allows a user to edit the brightness of the
alignment crosshairs.

e Select the Edit Alignment Crosshairs Intensity button on the Device Settings menu.

Device Settings: Edit Alignment Crosshairs Intensity

Figure 3-27. Edit Alignment Crosshairs Intensity

3.214 Editing System Volume

o The Edit Volume option allows a user with the appropriate security level to edit the
system volume level.
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e Select the Edit VVolume button on the Device Settings menu.

Device Settings: Edit Volume

Figure 3-28. Edit Volume

3.21.5 Copying Treatment Data to USB

WARNING: The USB port can only be used when the system is not in

treatment mode. Do not have items connected to the USB during
treatment.

o Select the Copy Treatment Data to USB button on the Device Settings menu.

Device Settings: Transfer Treatment Data to USB

[7 Copy treatment data to USB
(

_ )

Figure 3-29. Data Transfer to USB
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e Insert a USB device to a USB port and then press the Copy treatment data to USB
button. The system begins transferring the treatment data and shows a progress bar of the
transfer process as shown in the screen below.

e Once complete press the Return button. The system will return you to the Device
Settings menu.
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3.21.6 Confirming Treatment Settings

The Device Settings: Treatment Parameters option allows a user to confirm the treatment

parameters that are displayed on that system.

Device Settings: Edit Default Treatment Parameters

~

Riboflavin Induction Period UV Power
' N
Minutes Seconds mW/cm?
\_ A
Total Energy
I h UV Irradiation Time
(M:S)
Jlem? 30 . 00

5.40

% (v

Figure 3-30. Edit Default Treatment Parameters

When treatment parameters are confirmed, press the Checkmark button to exit these

Settings.
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4 Maintenance / Service

By definition, “maintenance” refers to those non-technical procedures an everyday operator must
perform to keep the system working properly. The word “service,” by contrast, refers to tasks that
are intended to be performed only by a qualified service representative.

4.1

Installation Policy

For each new KXL System, a person trained by Avedro can perform a full initial
installation and start-up of the system. Following initial installation and once the system
is operating properly, the Avedro representative may also provide basic training to a
designated operator about the basic operation of the KXL System.

Consequently, this manual does not include any specific instructions relating to
installation or set-up of the system. Per your service agreement, any further hardware
adjustment, other than what is specified for normal operation, should be performed by, or
with the guidance of, an Avedro-authorized representative.

4.2 Customer Maintenance

In general, there is no customer maintenance required for The KXL System. All technical
maintenance or service will be performed by a qualified service representative while
under service contract. If you have trouble with your system, refer to the troubleshooting
section below or call your local Avedro Representative.

4.3 Warranty Information

A Warranty is supplied separately with the purchasing information.

4.4 Service Contract Information

A service contract is available on all KXL Systems. The contract provides for regularly
scheduled maintenance. It also provides for any non-scheduled service calls that may be
necessary.

Reference ID: 3917935
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4.5 Trouble-shooting

The KXL System checks its status at start-up automatically. If the status is incorrect, the
software prevents the operator from initiating treatments.

Wireless Remote

The KXL System uses a remote control with replaceable batteries. If the batteries run
low the system will lose its connection with the remote and notify the user of the need to
re-synchronize and will not allow the user to initiate a procedure. If the remote
synchronization is lost during a treatment the user will be prompted to determine if they
want to continue the treatment without the remote.

Alignment Remote Lost Sync

- The connection with the alignment
-\ remote has been lost. Please ensure
=

the remote has adequate power and
press its sync button

If the remote cannot be synced, you
may continue treatment without the use
of the remote. T
Continue
Wwithout
Lt

Figure 4-1. Remote Lost Sync

If light on the remote is flashing two times per second the remote’s batteries need
to be changed. Replace the batteries prior to initiating a treatment.

If the light on the remote is flashing once per second then it is not synchronized.

If the remote does not re-synchronize by pressing the “Sync” button, replace the
batteries.

If replacing the batteries does not allow the system to synchronize contact your
local Avedro Service Representative.

Internal Rechargeable Battery

The KXL system is supplied with a rechargeable battery, if the system does not appear to
be turning on ensure that the battery is charged by plugging it into an outlet and checking
the charging indicator on the column of the system. If the light is orange or yellow the
system is charging, if it is green it is fully charged.

(0}

If the indicator is green or yellow and the system still does not turn on contact
your local Avedro service representative.

If the indicator is orange wait until it turns yellow or green and try turning the
system on, if it still does not turn on or the indicator does go yellow or green
within 8 hours contact your local Avedro service representative.

Reference ID: 3917935

KXL System Operator’'s Manual,
Rev H
Page |42



Chapter 4: Maintenance/Service

4.6 Directions for Sterilization or Disinfection

No components of the KXL System are designed to be sterilized by the operator. External
cleaning and disinfection ONLY is recommended. For disinfection purposes, use only
isopropyl alcohol spray or preparations. Use small amounts of liquid and soft fiber-free
wipes.

4.7 Cleaning the System

Use a soft damp cloth to clean the system.

The exterior of the KXL System can be cleaned using a lint-free cloth dampened with
isopropyl alcohol.

DO NOT submerse the system in liquid or pour liquid onto the system.

S0
O

CAUTION: Remove the power supply cord from the main outlet and turn off the power
switch prior to any cleaning procedure.

CAUTION: The glass window of the beam aperture must not under any circumstances
be in contact with any aggressive cleaning agents.

oWhile cleaning the surfaces of the device, ensure that cleaning fluids do not seep inside

the device, as this leakage can damage the device.

Use a lint-free cloth dampened with isopropyl alcohol to clean the remote control.

4.8 Cleaning the Aperture

Check the beam aperture routinely prior to treatment.

Use special camera lens wipes or compressed air to remove dust and particles from the
glass surface of the aperture.

4.9 Articulating Arm Adjustment

If the articulating arm does not hold the Optical Head in a fixed vertical position contact
your local Avedro service representative.
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4.10 Moving the System

e The KXL is designed as a movable system within an office environment. If it ever proves
necessary to transport or ship the KXL System, for any reason, contact your local Avedro
representative. Packing and transporting the system should be performed only by Avedro
trained and authorized personnel.

e Prior to moving the KXL System from one room to another, the monitor should be
moved sideways and the optics head should be positioned close to the cart handle with
the elbow protruding at the back. The system can then be easily pushed by the cart handle
through the door frame.

Elbow at the back

UI monitor to the side

UV optical head near
handle

Figure 4-2 Moving System Configuration

4.11 Storing the System

e Follow all the storage temperature and humidity range specifications as listed in the
Specifications chapter 7.0.

e Close all panels on the system to prevent dust and moisture from entering; this is
mandatory.

e Turn OFF all the components and the main power supply as well. Disconnect the power
cord physically from its electrical outlet.

e Remove the batteries from the wireless remote.

e Cover the touch screen LCD display and keyboard with its original cover or packaging to
prevent any damage.

¢ Do not disassemble any part of the system as this could cause misalignment or damage.

4.12 Software

¢ Should the software become corrupted and fail to work correctly at some point, call your
local Avedro service representative. Software updates will only be carried out by Avedro
service representatives.
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4.13 ldentifying Risks Associated with Disposing
of Waste Products

¢ When disposing of waste products, follow all applicable local regulations.

4.14 Performing a Visible Check

e Check all components of the device routinely for damage or malfunction prior to each
treatment.

o Do not use a damaged or malfunctioning device. Use of such devices may harm the user
and/or patient.
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5 Equipment Classification

5.1 Essential Performance

The KXL system delivers to the cornea UV-A radiation of nominally 365 nm wavelength at an
irradiance of 3 mW/cm? over an exposure period of up to 30 minutes to deliver a total energy
density of up to 5.4 J/cm®.

5.2 Equipment Classification
According to IEC60601-1 Medical Device Electrical Standard

0 Protection against electrical shock

= Class 1 (external electrical power source)
= Internally powered equipment (internal battery operation)
0 Degree of protection against electric shock
» Not classified, equipment not provided with applied part
= Ingress protection: IP20
0 Method of sterilization or disinfection
= Disinfect-able device
o0 Degree of protection for use in the presence of a flammable anesthetic mixture
= No protection
o0 Use conditions
= Continuous service
According to FCC Part 15, IEC55011 and IEC60601-1-2
o ClassB
According to IEC60825-1 Safety of laser productions
o Alignment lasers are Class 1 Laser Product
According to IEC62471 Photobiological safety of lamps and lamp systems
0 UVALED is Risk Group 1
According to Annex 11.3 of Directive 93/42/EEC
o Classlla
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Chapter 5: Equipment Classification

5.3 EMC Guidance

Guidance and manufacturer’s declaration - electromagnetic emissions

environment.

The KXL UV lllumination System is intended for use in the electromagnetic environment specified below.
The customer or the user of the KXL UV lllumination System should assure that it is used in such an

Emissions test Compliance Electromagnetic environment — guidance
RF emissions Group 1 The KXL UV lllumination System uses RF energy only for
its internal function. Therefore, its RF emissions are very
low and are not likely to cause any interference in nearby
CISPR11 electronic equipment.
RF emissions Class B The KXL UV lllumination System is suitable for use in all
establishments other than domestic, and may be used in
CISPR 11 domestic establishments and those directly connected to
the public low-voltage power supply network that supplies
Harmonic emissions |Class A buildings used for domestic purposes, provided the
following warning is heeded:
IEC 61000-3-2
Voltage fluctuations/ |Complies Warning: This equipment/system is intended for use
flicker emissions by healthcare professionals only. This
equipment/system may cause radio interference or
may disrupt the operation of nearby equipment. It may
IEC 61000-3-3 be necessary to take mitigation measures, such as re-
orienting or relocating the KXL UV lllumination
System or shielding the location.
Table 5-1
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Guidance and manufacturer’s declaration — electromagnetic immunity

an environment.

The KXL UV lllumination System is intended for use in the electromagnetic environment specified
below. The customer or the user of the KXL UV Illlumination System should assure that it is used in such

Immunity test

IEC 60601
test level

Compliance
level

Electromagnetic environment -
guidance

Electrostatic
discharge (ESD)
IEC 61000-4-2

+6 kV contact
+8 kV air

+6 kV contact
+8 kV air

Floors should be wood, concrete or
ceramic tile. If floors are covered with
synthetic material, the relative humidity
should be at least 30%.

Electrical fast

+2 kV for power

+2 kV for power

(30% dip in Uy)
for 25 cycles

70% Uy for

: supply lines supply lines
transient/burst . pkp yf PRY . Mains power quality should be that of a
IEC 61000-4-4 E]lpuym(;trput lines Not Applicable typical commercial or hospital
Input /Output environment.
Lines
+1 kV line(s) to +1 kV line(s) to
Surge line(s) line(s) Mains power quality should be that of a
IEC 61000-4-5 | 5 \viline(s)to | 22 kv line(s)to | DYPical commercial or hospital
environment.
earth earth
Voltage dips, <5% Uy 0% Uy for 0.5
short (>95 % dip in Uy) | cycles
interruptions and | for 0.5 cycle
voltage variations | 40% Uy Mains power quality should be that of a
on power supply | (609 dip in Uy) 0 typical commercial or hospital
Inpu for 5 cycles environment, If the user of the KXL UV
IEC 61000-4-11 70% Uq cycles lllumination System requires continued

operation during power mains
interruptions, it is recommended that the
KXL UV lllumination System be powered

<5% U+ 25/30 cycles from an uninterruptible power supply or a
(>95 % dip in Uy) battery.
for 5 sec 0% U for
250/300 cycles
Power frequency
Power frequency magnetic fields should
be at levels characteristic of a typical
(50760 HZ}Z Id 3 Alm 3 Alm location in a typical commercial or
magnetic fie hospital environment.
IEC 61000-4-8

NOTE U~ is the a.c. mains voltage prior to application of the test level.

Table 5-2
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Guidance and manufacturer’s declaration —electromagnetic immunity

The KXL UV lllumination System is intended for use in the electromagnetic environment specified below. The customer or the user of
the KXL UV lllumination System should assure that it is used in such an environment.

. IEC 60601 test Compliance . . .

Immunity test level level Electromagnetic environment — guidance
Portable and mobile RF communications equipment
should be used no closer to any part of the KXL UV
lllumination System, including cables, than the
recommended separation distance calculated from the
equation applicable to the frequency of the transmitter.
Recommended separation distance

Conducted RF |3 Vrms 3 Vrms d=12JP

IEC61000-4-6 |[150 kHz to 80 MHz

IEC 61000-4-3 |80 MHz to 2.5 GHz
d=2.3JP 80 MHzto 2.5 GHz

Immunity test IEC 60601 test Compliance Electromagnetic environment — guidance

level level

where P is the maximum output power rating of the

transmitter in watts (W) according to the transmitter
manufacturer and d is the recommended separation
distance in meters (m).

Field strengths from fixed RF transmitters, as deter-
mined by an electromagnetic site survey,” should be
less thban the compliance level in each frequency
range.

Interference may occur in the vicinity of equipment
marked with the following symbol:

(((i)))

NOTE 1 At 80 MHz and 800 MHz, the higher frequency range applies.

NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and
reflection from structures, objects and people.

a Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and land mobile radios, amateur radio, AM and FM radio

broadcast and TV broadcast cannot be predicted theoretically with accuracy. To assess the electromagnetic environment due to fixed RF transmitters, an

electromagnetic site survey should be considered. If the measured field strength in the location in which the KXL UV lllumination System is used exceeds the

applicable RF compliance level above, the KXL UV lllumination System should be observed to verify normal operation. If abnormal performance is observed,

additional measures may be necessary, such as re-orienting or relocating the KXL UV lllumination System.

b Over the frequency range 150 kHz to 80 MHz, field strengths should be less than 3 V/im.

Table 5-3
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Recommended separation distances between portable and mobile RF communications
equipment and the KXL UV lllumination System

The KXL UV lllumination System is intended for use in an electromagnetic environment in which radiated RF
disturbances are controlled. The customer or the user of the KXL UV lllumination System can help prevent
electromagnetic interference by maintaining a minimum distance between portable and mobile RF communications
equipment (transmitters) and the KXL UV lllumination System as recommended below, according to the maximum
output power of the communications equipment.

Rated maximum Separation distance according to frequency of transmitter (m)
‘::’atrfl’:;li’t‘t’;e&v")f 150 kHz to 80 MHz 80 MHz to 800 MHz 800 MHz to 2.5 GHz
d=12JP d=12P d=23JP
0.01 0.12 0.12 0.23
0.1 0.38 0.38 0.73
1 1.2 1.2 23
10 3.8 3.8 7.3
100 12 12 23

For transmitters rated at a maximum output power not listed above, the recommended separation distance d in
metres (m) can be estimated using the equation applicable to the frequency of the transmitter, where P is the
maximum output power rating of the transmitter in watts (W) according to the transmitter manufacturer.

NOTE 1 At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies.

NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and
reflection from structures, objects and people.

Table 5-4

5.4 RF Transmitters

5.4.1 RFID reader:
. 13.56MHz Reader/Writer
. Integral Antenna: Maximum 4” Read Range
. US/FCC number SX90RFID1
. Max output power is 200mW
. Meets: ISO18000-3, ISO15693
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Chapter 5: Equipment Classification

The highest emissions generated by the above equipment are listed below:

5.4.2 Wireless remote control:
e FCC ID SXJ87027-T
e Frequency Range 2402MHz to 2476 MHz
e Max Effective power: 0.501mwW

Frequency Level Limit Limit
Fundamental {‘EII—I:} } (dB uV/m) | (dB pVi/m) (V/m) Margin (dB)
) at 30 m at 30 m at 30 m
Paragraph 15.225(a) | 13.56 (peak) 29.8 84 15,848 -54.2
Frequency Level Limit . :
Other {MHz) (dB uV/m) (dB pvVim) Margin (dB)
Harmonics 27.12 (peak) -5.2 295 -34.7
Spurious 200.6 (peak) 34.5 40.0 -3.3
Conducted 0.199 {ava) 38.8 3.6 -15.8|
Table 5-5
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6 Symbol Library

Text Symbol

Symbol lllustration

Definition

1. No AP symbol in presence
of flammable anesthetics

Danger, Risk of Explosion. Not
for use

2. AC symbol

Alternating current

3. “I"in a book

Attention: Consult
ACCOMPANYING
DOCUMENTS

4. Ground symbol in circle

Protected earth (ground)

5. Power Switch ON
6. Power Switch OFF
7. Fuse symbol Fuse

8. Manufacturer

Name and address of the
manufacturer

9. lin a Triangle

Caution specific warning in
operators manual

10. Net Weight (kgs)
Gross Weight (kgs)

Weight

11. Umbrella with raindrops

Keep Dry: Store protected from
moisture (symbol is with or
without rain drops)

12. Wine glass with crack on
it

or

Contents are fragile, handle
with care
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Text Symbol

Symbol lllustration

Definition

13. Two up arrows

Keep arrows on carton pointing
up

14. Water drop in a box

1

Humidity limits (percentages
below symbol are the
acceptable range for humidity)

15. Temperature limits

~

/7OC
-15C

Temperature shipment limits

16. MR crossed in a circle

MR Unsafe — Keep away from
magnetic resonance imaging
(MRI) equipment

17. Signal emitted

(«-‘»)

This device includes RF
transmitters

18. Pressure limits

/J_OGO mbar

Iz
500m -

Atmospheric pressure limits
(storage / operating)
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7 Specifications

Specification

Description

Electrical

Battery Powered: 12V 35 Ah SLA
Line voltages 100 — 240 volts AC
Current: 2A - 1A

Single Phase

RMS, 50/60 Hz

Remote 2x AAA batteries

User accessible Fuses

250 V~ T2AH

Energy Delivery

UV Radiation
3 mW/cm? +10%
365 nm

UVA LED Light Source

UV Radiation
365 nm

External Interfaces

USB 2.0

Physical Dimensions

No larger than 60 x 60 x 150 cm® (Length
x Width x Height)

Weight (crated system) NW 45 Kg
GW 120 Kg

System Battery Life 16 hours

(normal operating conditions)

Remote Battery Life 18 hours

(normal operating conditions)

Environmental Operating Conditions

The system operates under the following
atmospheric conditions (no condensation).

Ambient temperature

+10 to +40 °C

Relative humidity

30% to 75%, non-condensing

Atmospheric pressure

700 to 1060 mbar

Transport and Storage Conditions

The instrument withstands the following
transport and storage conditions without
damage or performance deterioration.

Ambient temperature

-15t0 +70 °C

Relative humidity

10% to 100% non-condensing

Atmospheric pressure

500 to 1060 mbar
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