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SYSTEM AND METHOD FOR IDENTIFYING AND CONTROLLING 
OPHTHALMIC SURGICAL DEVICES AND COMPONENTS 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates to ophthalmic surgical devices, and, more 

particularly, to the use of electronic identifiers on components of ophthalmic surgical 

devices that can be used to transmit and receive data related to the components and 

use thereof with the ophthalmic surgical device.  

BACKGROUND OF THE INVENTION 

Various surgical devices operate using components that are discarded or 

replaced for various reasons. For example, components may be discarded because 

they are contaminated or because they have exceeded a certain useful life. Thus, 
unlike permanent surgical equipment, some components are used one time, or a 

limited number of times, and then must be replaced for safety and/or other 

considerations. Determinations regarding whether a particular component is suited 

for a particular surgical device are typically made by a technician or surgeon, for 

example, based on whether the component fits within or attaches to the surgical 

device, and the operating specifications of the component and the device. Other 

aspects related to the use of particular components are also left to user discretion, 
including activation of the surgical device, calibration of the device to operate with a 

particular component, and the manner in which the device operates with a particular 

component. Thus, the selection of components and operation of the device are often 

subject to user discretion.  

Known systems and techniques for matching surgical devices and 

components, however, can be prone to error and require additional time and effort to 

ensure that the correct component is attached to the correct surgical device. Further, 

there are problems associated with third parties manufacturing components for 

replacement of original surgical components. Third-party replacement components 

can have a number of shortcomings. For example, they may be lower quality 

components compared to components from original manufacturers. They may also 

not function as intended and be less reliable than original manufacturer components, 
thus causing system operation and safety concerns. Additionally, manufacturers of
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original equipment experience increased competition from third parties who 

manufacture and sell components that are intended to replace original equipment.  

There have been attempts to address some of these concerns, but only with 

5 specific types of medical equipment and with limited effectiveness. One approach 

has been to utilize Radio Frequency Identification (RFID) systems. RFID systems are 

well known and use electronic tags or transponders for storing data. Some RFID 

systems use passive tags that are activated when they are brought into proximity to a 

transmitted radio signal, whereas other RFID systems use active tags that include an 

10 independent power source to operate independently.  

RFID tags (devices) have been used with specific types of medical equipment 

but, to the Applicants' knowledge, not with ophthalmic surgical devices. For 

example, one known system uses RFID devices in connection with disposable optical 

is fiber components of a medical laser system in which fiber optic strands are inserted 

into the body. The strands are exposed to body fluids and must be disposed of after 

every use, or thoroughly disinfected. Other known systems use RFID devices with 

catheters that are inserted into the vascular system and directed into the heart. These 

known systems, however, use RFID devices for particular surgical devices and 

20 provide limited functionality for identifying replacement components that are not 

original equipment components.  

Another known system is used to track surgical implements. A sensor system 

records the time each surgical implement is checked-out / used. When the surgical 

25 implement has been used, it is placed on or near the sensor and check-in information 

is recorded. This system is used to track surgical implements during a procedure and 

to ensure that no medical implements are inadvertently left behind inside a patient.  

Thus, known systems and techniques for identifying surgical equipment, in 

30 particular, ophthalmic surgical equipment, can be improved. To the Applicants' 

knowledge, RFID technology has yet to be effectively applied to ophthalmic surgery 

systems and components. Further, the use of RFID tags in other medical devices is 

typically limited to basic identification functions and enabling or disabling equipment.  

Thus, known systems do not provide other, more useful data concerning the 

35 component and its functionality, which can assist surgeons when using the equipment.  

Such information may include, for example, calibration data and data related to the 

history of the component. Accordingly, the manner in which components of 

ophthalmic surgical systems and equipment are utilized can be improved, including 

2
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the integration of data transmission devices, such as RFID devices, to perform 

identification and other functions that are not provided by known systems, and by 

providing the ability to provide additional information relating to the component to 
surgeons.  

3
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BRIEF SUMMARY OF THE INVENTION 

According to one embodiment of the present invention, a system for 

identifying a component that is used with an ophthalmic surgical device includes a 

s radio frequency identification (RFID) tag that is part of the component, a receiver, a 

memory for storing criteria and a controller, which are included in the surgical device.  

Data from the RFID tag is transmitted to the receiver in the ophthalmic surgical 

device. The controller determines whether the component corresponding to the 

received data can be used with the ophthalmic surgical device based on whether the 

10 received data satisfies the criteria stored in memory.  

In a further embodiment, a system for identifying a component that is used 

with an ophthalmic surgical device includes a radio frequency identification (RFID) 

tag that is part of the component, a receiver, a memory for storing criteria and a 

15 controller, which are included in the surgical device. Data from the RFID tag is 

transmitted to the receiver in the ophthalmic surgical device, and the controller 

determines whether the component corresponding to the received data can be used 

with the ophthalmic surgical device by determining whether the received data is an 

authorized code that satisfies the criteria stored in the memory. The authorized codes 

20 are selected from a larger set of codes, including both authorized and unauthorized 

codes.  

In a further alternative embodiment, a system for identifying a component that 

is used with an ophthalmic surgical device includes a radio frequency identification 

25 (RFID) tag in the component, a receiver, a memory for storing criteria and a controller 

in the surgical device. Unencrypted data from the RFID tag is transmitted to the 

receiver. The controller determines whether the component corresponding to the 

received unencrypted data can be used with the ophthalmic surgical device based on 

whether the received unencrypted data is an authorized code that satisfies the criteria 

30 in memory. Authorized codes are selected from a larger set of available codes, 

including both authorized and unauthorized codes.  

Yet a further alternative embodiment is a method of identifying a component 

that can be used with an ophthalmic surgical device. The method includes 

35 establishing criteria and storing criteria in a memory of the ophthalmic surgical device 

and transmitting data from an identifier in the component to a receiver in the 

ophthalmic surgical device. Data received from the identifier is processed to 

determine whether the received data is an authorized code that satisfies the criteria 

4 .
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stored in the memory to determine whether the component corresponding to the 

received data can be used with the ophthalmic surgical device.  

In various embodiments, the criteria can be authorized data, e.g., authorized 

5 numbers, that are stored in the memory. The data that is received from the identifier 

is compared to the authorized data to determine whether the component can be used 

with the ophthalmic surgical device. For example, the device can be enabled if the 

received data matches the authorized data criteria. Further, the criteria can be an 

algorithm, a formula or other pre-defined criteria (generally "algorithm"). The 

10 algorithm is applied to the data that is received from the identifier to determine 

whether the component can be used with the ophthalmic surgical device based on, for 

example, whether the received data solves or satisfies the algorithm or formula.  

In various embodiments, different ophthalmic surgical devices and 

15 components can be utilized. For example, the ophthalmic surgical device can be a 

laser or laser console, and the component can be an optical probe that is attached to 

the laser. In other embodiments, the ophthalmic surgical device is a vitreoretinal 

surgical device, and the component can be a vitrectomy probe, a pneumatically or 

electrically powered scissors, or an endoilluminator probe that is attached to the 

20 vitreoretinal surgical device.  

Further, in embodiments using RFID components, the receiver can be a RFID 

reader, and the identifier can be a RFID tag, and the data in the RFID tag or identifier 

may be unencrypted.  

25 

One manner of selecting authorized codes that satisfy the criteria is to select 

authorized codes from a larger set of available codes, which includes both authorized 

and unauthorized codes. For example, in one embodiment, the number of authorized 

codes is at least three orders of magnitude greater than a number of available codes; 

30 e.g., one billion authorized codes are selected from one trillion codes. In one 

embodiment, the identifier data includes 14 bytes. Two bytes are used to identify the 

type of component, and 12 bytes are used to identify one trillion codes.  

System embodiments can be configured to enable or disable a surgical device.  

35 If the data received from the identifier satisfies the criteria, then the device can be 

enabled. The device can also be conditionally enabled based on, for example, 

whether the component has been used before, or based on an amount of time that has 

passed since a first or prior use of the component. A certain number of repeat uses of 

5
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a component may be allowed, but the device can be disabled after a certain number of 

uses or after a certain amount of time. Other safety precautions can also be 

implemented, such as generating a message to a surgeon that the component has been 

previously used. Further, data can be written back to the component identifier for 

5 future reference. The data may include a date of usage, a number of uses of the 

component, a duration of use of the component, or a power setting of the component.  

The device can also be enabled based on geographic restrictions.  

In various embodiments, the identifier can also include calibration data that 

io indicates how the ophthalmic surgical device should be configured to work with a 

particular component. Further, identification data and/or calibration data can be used 

for various purposes. For example, a user interface that is presented on a display 

screen can be generated based on the particular component that is utilized. Data can 

also be used to enable operating parameters that are compatible with the identified 

15 component and to disable operating parameters that are incompatible with the 

identified component. The data can be used to implement safety procedures, for 

example, limiting the value of power, exposure range and other operating parameters, 

and checking whether a safety component, such as a filter that is associated with the 

identified component, is present.  

6
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BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of embodiments and the advantages thereof 

may be acquired by referring to the following description, taken in conjunction with 

5 the accompanying drawings, in which like reference numbers indicate like features 

and wherein: 

Figure 1 is a block diagram of a system according to one embodiment that 

includes an ophthalmic surgical device and a component that is used with the device 

10 and that includes an identifier; 

Figure 2 illustrates an exemplary RFID system that can be used with 

ophthalmic surgical devices and components thereof; 

15 Figure 3 illustrates an identifier of a component according to one embodiment; 

Figure 4 illustrates an identifier and an unencrypted security code or number 

of a component according to one embodiment; 

20 Figure 5 illustrates a system according to one embodiment in which authorized 

unencrypted identifier codes or numbers are selected from a larger set of available 

codes or numbers; 

Figure 6 illustrates an alternative embodiment in which an ophthalmic surgical 

25 device is disabled or conditionally enabled depending on the number of uses of a 

component; 

Figure 7 illustrates a further embodiment in which an ophthalmic surgical 

device is disabled or conditionally enabled depending on an amount of time that has 

30 lapsed since a first or earlier use of the component; 

Figure 8 illustrates how unencrypted authorized codes can be serialized to 

define groups or lots of components that can be used with a surgical device; 

35 Figure 9 illustrates an alternative embodiment in which data transmitted from 

the identifier in the component includes information for calibrating an ophthalmic 

surgical device; 

7
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Figure 10 illustrates another alternative embodiment including read/write 

applications involving a transceiver in an ophthalmic surgical device and an identifier 

in a component used with the device; and 

5 Figures 1 1A-B are flow charts illustrating a manner of identifying components 

and controlling an ophthalmic surgical device according to various embodiments.  

8
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DETAILED DESCRIPTION OF ILLUSTRATED EMBODIMENTS 

In the following description, reference is made to the accompanying drawings, 
which form a part hereof, and which show by way of illustration specific 

5 embodiments. It is to be understood that structural changes may be made without 

departing from the scope of the embodiments.  

System and method embodiments provide for electronic identifiers to be 

integrated into ophthalmic surgical equipment. The electronic identifiers can perform 

10 various functions, including identifying a component or adaptation that can be used 

with an ophthalmic surgical device, selectively enabling and disabling equipment that 

is used with components, identifying unauthorized components, such as components 

that are not compatible with a device and components from third party manufacturers, 
providing calibration data, and providing for read/write applications between an 

15 ophthalmic surgical device and a component used with the device. Thus, 
embodiments allow for more accurate determinations whether certain components or 

adaptations are compatible with certain surgical devices. Further, embodiments 

provide for enhanced functionality, thus improving the effectiveness and safety of 

ophthalmic surgical procedures by ensuring that only suitable components are used 

20 with the device. Additionally, embodiments allow original surgical equipment 

manufactures to retain tighter control over their inventory and the use of original and 

valid components, thereby providing improved performance, regulatory compliance 

and tracking of products. These and other aspects of embodiments are discussed in 

further detail below.  

25 

Referring to Figure 1, according to one embodiment, a system "S" includes an 

ophthalmic surgical device 110 and an ophthalmic surgical component or adaptation 

100 that is attached to and used with the surgical device 110. The component 100 is 

connected to the surgical device 110 via an input port or connector 120 of the surgical 

30 device 110 and a connector 130 of the component 100. Wireless communications 

between certain surgical devices and components may also be utilized.  

An identifier 102 is integrated into the component 100. The identifier 102 

transmits data 104 to a receiver 112 of the surgical device 110. The identifier data 

35 104 can be used to determine whether the component 100 is an authorized component 

that can be used with the surgical device 110. More particularly, each component 100 

can be programmed with particular data 104. The surgical device 110 includes a 

memory 114 that stores criteria 116, such as a set of authorized codes or data, or an 

9
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algorithm, formula or other pre-defined criteria (generally, "algorithm"). The 

memory can be a memory element that is readily accessible or a memory element that 

is integrated within other system components, depending on security requirements.  

5 A controller 115, such as a processor or micro controller (generally 

"controller"), is programmed with software and/or hardware 117 that processes the 

data 104 received from the identifier 102 and the criteria 116 stored in memory 114 to 

determine whether the component 100 should be accepted 140 or denied 142 and 

whether the surgical device 110 should be enabled or disabled.  

10 

In one embodiment, the surgical device 110 is an ophthalmic laser console and 

the component 100 is an optical probe. As generally illustrated in Figure 1, an optical 

probe 100 includes a connector 130 for attachment to the console 110 via a connector 

120 of the console 110, a housing 132, and an optical fiber 134. Light generated by 

15 the console 110 is provided to the probe 100, which is manipulated by a surgeon so 

that the light is delivered by the optical fiber 134 to the surgical site.  

One exemplary laser console 110 and optical probe 100 combination that can 

be used with embodiments of the invention include the Eyelite laser system, part no.  

20 806550001, available from Alcon Laboratories Inc., 6201 South Freeway, Fort Worth, 

Texas 76134. Other laser consoles from Alcon Laboratories may also be utilized.  

Exemplary components for connection to a laser console 110, such as the Eyelite laser 

system, include fiber optic probe connectors that are used with the LIO-AT Headset 

system, such as connector part nos. 8065741019, 8065501003, and 8065501101; a 

25 fiber that is provided with the LIO-AT Headset system, such as part no. 8065741106; 

and various Endo Probe fibers, such as part nos. 8065010719, 8065010503, 

8065010219, 8065010203, 8065010739, 8065010419, 8065010319, 8065010403, and 

8065010404, which are also available from Alcon Laboratories, Inc.  

30 Persons skilled in the art will appreciate that embodiments can be used with 

other ophthalmic surgical devices 110 and components or adaptations 100. As a 

further example, the control console 110 may be a vitrectomy console, and the 

components 100 that are attached to the console can include, but are not limited to, a 

vitrectomy probe, a pneumatically or electrically powered scissors, an 

35 endoilluminator probe and a retinal surgery component. An exemplary vitrectomy 

console 110 is part no. 8065741008, available from Alcon Laboratories, Inc.  

Exemplary components that can be attached to the vitrectomy console include 

vitrectomy probe part no. 8065741018, pneumatic scissors part no. 8065808101, and 

10
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endoilluminator part no. 8065740264, all of which are also available from Alcon 

Laboratories, Inc. For purposes of explanation, not limitation, this specification refers 

to an ophthalmic surgical device 110 that is a laser console and a component or 

adaptation 100 that is an optical probe that is connected to the console 110 and used to 

5 deliver laser energy to a surgical site. However, persons skilled in the art will 

appreciate that a vitrectomy console and various related components can also be 

utilized.  

According to one embodiment, the receiver 112 in the console 110 and the 

io identifier 102 in the probe 100 are Radio Frequency Identification (RFID) 

components. One exemplary RFID system that can be used with various 

embodiments include part no. MCRF355, available from Microchip Technology, Inc., 

as described in Specification Sheet AN707, MCRF 355/360 Applications, the contents 

of which are incorporated herein by reference as though set forth in full.  

15 

Figure 2 generally illustrates one exemplary RFID system 200 that can be used 

with embodiments. A RFID tag 210 typically includes an Integrated Circuit (IC), 

such as an Application Specific Integrated Circuit (ASIC), that includes a memory for 

storing data. A transponder 212 is activated by Radio Frequency (RF) instruction or 

20 signal 224 from the reader 220, which is sent through the reader antenna 226, for 

example, in response to a micro-controller unit 230, and received by an antenna 216 

of the transponder 212 to wirelessly write data to or read data from the memory of the 

transponder 212.  

25 For example, when the RFID tag 210 is to be read, the reader 220 sends out a 

134.2KHz power pulse to the antenna 226 lasting approximately 50ms. The magnetic 

field generated is collected by the antenna 216 in the tag 210 that is tuned to the same 

frequency. This received AC energy is rectified and stored in a small capacitor within 

the transponder 212. After completion of the power pulse, the transponder 212 

30 transmits back its data, using the energy stored in the capacitor as a power source. In 

total, 128 bits are transmitted (including error detection information) over a period of 

20ms. This data is received by the antenna 226 and decoded by the reader unit 220 

and controller 230. The capacitor is discharged after the data has been transmitted, 

and the transponder 212 is reset and ready for the next read cycle.  

35 

The RFID configuration described above is "passive" since the transponder is 

powered by power stored in a capacitor that is generated by the RF signal from the 

reader. Thus, a passive RFID identifier is normally inactive and does not have an 

11
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independent power source. The RFID system may also be active if a separate power 

source or battery is provided. Further details concerning the manner in which RFID 

systems operate is well known in the art and, therefore, is not discussed in further 

detail in this specification. For purposes of explanation, not limitation, this 

5 specification refers to RFID components that are used for transmitting data between a 

console 110 and a probe 100. However, persons skilled in the art will recognize that 

other transmitter, receiver and transceiver components can also be utilized.  

When RFID components are applied to embodiments to provide 

10 communications between the laser console 110 and probe components 100, the 

identifier 102 in the probe component 100 is a RFID tag or transponder 210, and the 

receiver 112 of the console 110 is a RFID reader 220. The RFID tag or identifier 102 

includes the identification and, if applicable, other data relating to the component.  

The controller 115 includes software and/or hardware 117 to implement the criteria 

15 116 to detennine whether data 104 sent by the RFID tag 102 of the probe 100 and 

received by the RFID reader 112 of the console 110 indicates that the probe 100 can 

be used with the console 110.  

For example, the console 110 can be enabled if the data 104 is accepted 140, 

20 or disabled if the data 104 is denied 142. The console 110 can also be conditionally 

enabled. For example, the console 110 may operate normally or, alternatively, in a 

safe mode at lower power levels. The console 110 can also be conditionally enabled 

when, for example, the same probe 100 has been used too many times before. The 

controller 115 can configure the console 110 to operate in a different manner in view 

25 of safety and other considerations since the probe 100 may not function as intended 

due to, for example, incompatible specifications, excessive use and wear, or 

expiration of the probe 100.  

More particularly, referring to Figure 3, according to one embodiment, data 

30 104 transmitted by the RFID tag 102 includes a two byte code or identification data 

300. The two byte code can represent numbers 00-99 to identify 100 different types 

of probes 100. The controller 115 can apply the criteria 116 to the data 300 stored in 

memory 114 to determine whether the data 104 is accepted 140 or denied 142 and 

whether the console 110 should be enabled or disabled.  

35 

Referring to Figures 4 and 5, according to another embodiment, the data 104 

transmitted by the RFID tag or identifier 102 is a 14 byte code. The 14 bytes are 

divided into two groups: two bytes of identification data 300 (as discussed above 

12
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with respect to Figure 3) and 12 bytes of security data 400. The security data 400 is 

selected from a larger set of potential security codes 510. A subset of the potential 

codes 510 is selected as authorized codes 520. Persons skilled in the art will 

appreciate that the security data 400 and authorized codes 510 can be numeric, alpha

5 numeric, or another representation. Additionally, they may use different number 

systems, such as binary, hexadecimal or decimal. Thus, "code" is not intended to be 

limited to a particular type of code.  

The 12 bytes of the security code 400 provide one trillion possible security 

io codes 510, i.e., numbers 000000000000 to 999999999999. This is represented in 

Figure 5 as (A+U) 510, or authorized codes (A) 520 + unauthorized codes (U) 522.  

Certain codes are selected from these one trillion potential codes 510 as authorized 

codes 520. In one embodiment, the set of potential security codes 510 includes one 

trillion codes, and one billion codes are selected as authorized codes (A) 520. The 

is remaining codes are unauthorized codes (U) 522. Thus, in this embodiment, the 

number of potential codes 510 is at least three orders of magnitude greater than the 

number of authorized codes (A) 520. The one billion authorized codes (A) 520 can be 

selected using, for example, a random number generator or another suitable algorithm 

or selection criteria. The selection algorithm can have different levels of complexity 

20 for different security levels and applications.  

Identifiers 102 of each probe 100 from an original manufacturer are 

programmed with one of the authorized codes (A) 520. The authorized codes (A) 520 

satisfy the criteria 116 stored in memory 114. For example, if the criteria 116 is a set 

25 of authorized data that is stored in memory 114, the authorized data 116 may be the 

same as or match the authorized codes (A) 520, whereas the unauthorized codes (U) 

522 would not match the authorized data criteria 116. As a further example, if the 

criteria 116 is an algorithm, then the authorized codes (A) 520 would satisfy or solve 

the algorithm, whereas the unauthorized codes (U) 522 would not solve or satisfy the 

30 algorithm criteria 116.  

In the embodiment in which the criteria 116 is an algorithm, it is not necessary 

to store a set of authorized data in memory since the algorithm is applied to security 

data received from the identifier. This may be beneficial when memory capabilities 

35 and security are concerns. An algorithm can be programmed with varying levels of 

complexity to provide different levels of security. Further, an algorithm can be stored 

in memory of various system components so that the criteria can be difficult to 

determine. Accordingly, although Figure 5 shows the authorized codes (A) 520 being 

13
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stored to memory, this is representative of the authorized codes that satisfy or solve 

the algorithm, since it is not necessary to store the authorized codes in memory when 

using an algorithm.  

5 Thus, the security data 400 stored in the RFID tag 102 of a probe 100 may or 

may not satisfy the criteria 116 stored in memory 114. In the event that the probe 100 

is from an original manufacturer, the identifier 102 includes an authorized code (A) 

520 that would satisfy the criteria 116. However, if the probe 100 is from a third 

party manufacturer, the identifier 102 may or may not include an authorized code (A) 

10 520, as discussed in ftirther detail below.  

When a probe 100 is connected to the laser console 110, the RFID tag 102 

transmits the 2-digit identification code 300 and the 12-digit security code 400 to the 

RFID reader 112. The controller 115 determines whether the 2-digit identification 

is code and/or the 12-digit security code 400 satisfies the criteria 116 stored in memory 

114 of the console 110.  

If, for example, the security code 400 satisfies the criteria 116, e.g., the 

security code 400 matches one of the one billion authorized codes (A) 520 stored in 

20 memory 116 or satisfies or solves an algorithm, then the console 110 can be enabled 

by the controller 115. In contrast, the console 100 can be disabled if the code 400 

does not satisfy the criteria 116 and is one of the unauthorized (U) codes 510 or an 

unrecognized code. Thus, as shown in Figure 5, the probe 100A includes authorized 

security data 400 and, therefore, can be used with the console 110, whereas the probe 

25 100U cannot be used with the console 110 because it is programmed with an 

unauthorized code (U) 522, which does not satisfy the criteria 116.  

Selecting authorized codes 520 from a sufficiently large set of possible codes 

510 facilitates the ability of manufactures of original probe components 100 to ensure 

30 that only original components are utilized and that replacement components from 

third parties are likely to block operation of the console 110. This can be 

accomplished even without having to utilize encryption/decryption techniques and the 

additional encryption/decryption hardware and software, which can increase the costs 

and complexities of the system. Rather, the authorized codes (A) 520 can remain 

35 unencrypted, and sufficient security is provided by the fact that the subset of 

authorized codes (A) 520 is selected from a sufficiently large pool of potential codes 

(A+U) 510 so that the probability of a third party manufacturer selecting an 

authorized code 520 is sufficiently low. This can ensure that components from 
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original manufactures are the primary components that enable the console 110, which 

may be particularly useful considering that some third party replacement components 

may not meet the original component specifications and may not function as well as 

components from original manufactures and, therefore, present safety and liability 

5 concerns when using the console 110. Of course, persons skilled in the art will 

appreciate that encryption and decryption components can be utilized to provide 

additional security.  

For example, in the embodiment in which one billion different authorized 

io codes (A) 520 are selected from one trillion potential codes (A+U) 510, the total 

number of possible codes 510 is at least three orders of magnitude greater than the 

selected number of authorized codes. In this embodiment, there would only be a 

1/1000 probability that the third party replacement component would satisfy the 

criteria 116 and be accepted by controller 115 of the console 100, thus enabling the 

15 console 100 to work with the component. The probability can be increased or 

decreased by adjusting the number of bytes in the security code 400, the number of 

authorized codes 520, and/or the number of unauthorized codes 522. Accordingly, 

the example involving one billion authorized codes (A) 520 and one trillion total 

potential codes (A+U) 510 is not intended to be limiting.  

20 

It is possible for a third party to repeatedly use a probe 100 that has been 

accepted by the console 100 since the accepted probe 100 includes an authorized code 

(A) 520. A third party manufacturer may also purchase a small number of original 

equipment probes and then use the security data 400 from those probes to program 

25 other replacement components. However, embodiments can be configured to disable 

the console 100 after a certain number of uses or occurrences of a particular security 

code 400 or after a pre-determined amount of time following the first instance of a 

number. For example, when the criteria 116 is an algorithm, the algorithm 116 can be 

configured or progrannned to allow a certain number of uses or a use within a period 

30 of time.  

For example, referring to Figure 6, when the RFID tag 102 of an original 

probe 100 transmits the security code 400 to the RFID reader 112, the security data 

400 matches, satisfies or solves the criteria 116. Thus, the console 110 will be 

35 enabled to operate with that component 100. There may be attempts to re-use the 

same probe since it has an authorized code (A) 520 that satisfies the criteria 116.  

Multiple uses of a probe 100 may be suitable in some instances, however, in order to 

ensure that proper regulatory and safety guidelines are followed, it is advisable that 
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each authorized probe 100 be used a single time. To address these concerns, the 

controller 115 can be programmed to disable the console 110 after a pre-determined 

number of uses of the same probe 100 or after a pre-determined number of instances 

of the same security code 400. Thus, the console 110 is enabled under normal 

5 circumstances, but can be disabled after a pre-determined number of repeat uses of the 

same probe 100.  

In the illustrated embodiment, the console 110 is enabled to allow the same 

probe 100 to be used a second time, but is disabled when an attempt is made to use 

10 the same probe a third time. Indeed, the controller 115 may be programmed to allow 

different numbers of repeat uses of the same probe 100. As a result, a new probe 100 

will be required since the same probe 100 can no longer be used with the console 110.  

Alternatively, or in addition, the controller 115 can be programmed to generate a 

visual or audible warning or message to the user that the probe 100 has been used 

15 before using a display 600 or a speaker 610. The controller 115 may also be 

configured to indicate the number of prior uses of the probe 100.  

As a further example, referring to Figure 7, it is possible that the same probe 

100 can be used multiple times within a pre-defined period of time. The pre-defined 

20 period of time can be, for example, hours, days, weeks, or months. The probe 100 can 

be used a second or subsequent time if the second or subsequent use occurs during a 

pre-defined period of time following a prior or previous use of the probe 100.  

However, if the probe 100 is used outside of this authorized window, then the 

controller 115 can disable the console 110, thus requiring a new probe 100. The 

25 controller 115 can also be programmed to generate a warning or message as discussed 

with reference to Figure 6.  

Another example is associating an authorized code with a console 100 and/or 

component 110 that are manufactured or used in a pre-defined geographic area, 

30 country or group of countries. Thus, when the received data satisfies the criteria 116, 

indicating that the geographic requirements are met, the controller 115 enables the 

console 110 to be used with the component 100.  

Referring to Figure 8, according to another embodiment, the authorized 

35 security codes 520 can be serialized 800 so that particular lots or groups 810 of probes 

100 can be identified based on the serialized codes. This may be helpful if, for 

example, there is a recall of a group of probes 100. The probes 100 that must be 
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recalled can be quickly identified using the serialized security code data 800 and 

defined lots or groups 810 of probes.  

In a further embodiment, referring to Figure 9, the RFID tag 102 can include 

5 the identification data 300 and security data 400, as discussed above, and, in addition, 

calibration data 900, which is necessary to calibrate the console 110 to work with a 

particular probe 100 or component. For example, calibration data 900 may be 

instructions or parameter settings including, for example, laser calibration settings for 

a particular probe or adaptation. Each probe or adaptation may require the use of a 

io different and unique optical fiber, which changes the optical coupling into the probe 

or adaptation, and therefore results in a particular calibration.  

As a further example, when using a vitrectomy console, calibration data 900 

may include instructions or parameter settings relating to laser probe transmissivity, 

is pneumatic vitrecomy probe actuation pressure points, and endoilluminator 

transmissivity.  

Indeed, other calibration may be used depending on the ophthalmic surgical 

device and component that are utilized. The console 110 can automatically calibrate 

20 itself based on the received calibration data 900. Alternatively, the console 110 can 

be calibrated by a surgeon using the received calibration data 900.  

In addition, the identification and/or calibration data may used for various 

purposes including, for example, enabling or disabling operating parameters that are 

25 compatible with the identified component, and invoking certain safety features 

associated with the identified component. For example, the system may be 

configured to limit power ranges and/or exposure ranges given a particular type of 

component. Additionally, the system can be configured to determine whether safety 

accessories, such as filters, are present so that the identified component can be used 

30 without injury to the surgeon. Further, the identification and/or calibration data can 

be used to generate a user interface that is related to the particular component and 

presented on a display screen for a surgeon.  

In a further embodiment, referring to Figure 10, the RFID readers and tags of 

35 the system and component can be configured to two-way or read/write applications 

1000. This application may require larger RFID tag 102 data capabilities, e.g., >100 

bytes. In this embodiment, the reader (or transceiver) can write different types of data 

back to the RFID tag 102 for future use or reference. For example, the RFID reader 

17



WO 2006/066035 PCT/US2005/045488 

112 can write information, such as the date of use of a probe 100, a number of times a 

probe 100 was used, the amount of time the probe 100 was active, the power setting 

of the probe 100 when active, etc. This information can be particularly useful when 
the probe 100 is used at a later time, because, for example, a surgeon can review the 

5 information and make an assessment regarding the wear and useful life of the probe 
100. For example, the useful life of a probe 100 may be decreased when the probe 

100 is active for a longer period of time, used at a higher power setting and used 

multiple times.  

10 Considering the description of system embodiments, a method for identifying 

and controlling ophthalmic surgical devices and components is summarized in the 

flow charts shown in Figures 11A-B. Beginning with step 1100, a set of potential 

identification codes and a set of potential security codes are selected. The potential 

set of codes includes both authorized and unauthorized codes which will and will not 

is satisfy a set criteria. In step 1105, a set of authorized codes is selected from the larger 

set of potential codes. In step 1110, the identifiers or RFID tags of authorized 

components, e.g., components from original manufacturers, are programmed with one 

of the authorized codes. In step 1115, if the controller implements a criteria based on 

comparing authorized data to data received from an identifier, the authorized codes 

20 are stored in memory of the ophthalmic laser system, such as an ophthalmic laser or 

vitreoretinal surgical device. If an algorithm is used, the algorithm can be stored in 

memory without storing authorized data.  

In step 1120, a component is provided to be connected to the laser device. In 

25 step 1125, data from the RFID tag of the component is transmitted to the receiver or 

RFID reader in the laser device. The data received from the RFID tag is used to 

identify the component in step 1130. Data from the RFID device can be used for 

various purposes including, for example, generating a user interface for presentation 

on a display screen, enabling or disabling operating parameters that are compatible 

30 with the identified component, and invoking certain safety features associated with 

the identified component. For example, values of certain parameters, such as power 

and exposure, can be limited to ensure that the device is not operated outside of the 

specified ranges of operating parameters. Further, the system can be configured to 

check for safety equipment, such as a filter, that is used with the component.  

35 

In step 1135, the data from the RFID tag is processed to determine whether it 

satisfies certain criteria. In step 1140, the ophthalmic surgical device is disabled if the 

received data does not satisfy the criteria. In step 1145, the controller determines 

18



WO 2006/066035 PCT/US2005/045488 

whether the component has been used before. If the component is being used for the 

first time, the ophthalmic surgical device can be enabled to work with the component 

in step 1150. If the component has been used before, in step 1155, the ophthalmic 

surgical device can be conditionally enabled.  

5 

For example, the ophthalmic surgical device can be enabled if the probe has 

previously been used a certain number of times 1160 or has been previously used 

within a certain period of time 1165. The controller may also generate a message or 

warning 1170 for the user to indicate that the probe has been previously used or set 

10 the laser device to operate in a safe mode 1175, e.g., at lower power.  

Persons skilled in the art will appreciate that there are various modifications 

that can be made without departing from the scope of embodiments. Embodiments 

can be used with other types of ophthalmic surgical equipment. Further, 

is embodiments can be used for different purposes, including identification, calibration, 

compatibility, and lockout purposes. Thus, the illustrative examples set forth above 

are not intended to be limiting.  

Although references have been made in the foregoing description to various 

20 embodiments, persons skilled in the art will recognize that insubstantial 

modifications, alterations, and substitutions can be made to the described 

embodiments without departing from the invention as claimed in the accompanying 

claims.  
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CLAIMS 

WHAT IS CLAIMED: 

5 1. A system for identifying a component that is used with an ophthalmic 

surgical device, comprising: 

a receiver, 

a radio frequency identification (RFID) tag; 

a memory, the memory storing criteria; and 

10 a controller, the controller, the memory and the receiver being included in the 

ophthalmic surgical device, the RFID tag being included in the component used with 

the ophthalmic surgical device, data from the RFID tag in the component being 

transmitted to the receiver in the ophthalmic surgical device, 

the controller determining whether the component corresponding to the 

is received data can be used with the ophthalmic surgical device based on whether the 

received data satisfies the criteria stored in the memory.  

2. The system of claim 1, wherein the criteria is authorized data that is 

stored in the memory, data received from the identifier being compared to the 

20 authorized data to determine whether the component can be used with the ophthalmic 

surgical device.  

3. The system of claim 1, wherein the criteria is an algorithm, the 

algorithm being applied to the data received from the identifier to determine whether 

25 the component can be used with the ophthalmic surgical device.  

4. The system of claim 1, the ophthalmic surgical device being a laser.  

5. The system of claim 4, the component being an optical probe that is 

30 attached to the laser.  

6. The system of claim 1, the ophthalmic surgical device being a 

vitreoretinal surgical device.  

35 7. The system of claim 6, the component being a vitrectomy probe that is 

attached to the vitreoretinal surgical device.  

20
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8. The system of claim 6, the component being a pneumatically or 

electrically powered scissors that is attached to the vitreoretinal surgical device.  

9. The system of claim 6, the component being an endoilluminator probe 

5 that is attached to the vitreoretinal surgical device.  
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10. A system for identifying a component that is used with an ophthalmic 

surgical device, comprising: 

a receiver, 
an identifier; 

5 a memory, the memory storing criteria; and 

a controller, wherein the controller, the memory and the receiver are included 

in the ophthalmic surgical device, and the identifier is included in the component, data 

from the identifier in the component being transmitted to the receiver in the 

ophthalmic surgical device; 

10 the controller determining whether the component corresponding to the 

received data can be used with the ophthalmic surgical device based on whether the 

data received from the identifier is an authorized code that satisfies the criteria stored 

in memory, authorized codes being selected from a larger set of available codes.  

15 11. The system of claim 10, wherein the criteria is authorized data that is 

stored in the memory, data received from the identifier being compared to the 

authorized data to determine whether the component can be used with the ophthalmic 

surgical device.  

20 12. The system of claim 10, wherein the criteria is an algorithm, the 

algorithm being applied to the data received from the identifier to determine whether 

the component can be used with the ophthalmic surgical device.  

13. The system of claim 10, the receiver being a Radio Frequency 

25 Identification (RFID) reader.  

14. The system of claim 10, the identifier being a Radio Frequency 

Identification (RFID) tag.  

30 15. The system of claim 10, the data transmitted by the identifier being 

unencrypted.  

16. The system of claim 10, wherein a number of authorized codes is at 

least three orders of magnitude greater than a number of available codes.  

35 

17. The system of claim 16, wherein one billion authorized codes are 

selected from one trillion available codes.  
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18. The system of claim 16, wherein the authorized codes are randomly 

selected from available codes.  

19. The system of claim 10, the ophthalmic surgical device being a laser.  

5 

20. The system of claim 19, the component being an optical probe that is 

attached to the laser.  

21. The system of claim 10, the ophthalmic surgical device being a 

10 vitreoretinal surgical device.  

22. The system of claim 21, the component being a vitrectomy probe that 

is attached to the vitreoretinal surgical device.  

15 23. The system of claim 21, the component being a pneumatically or 

electrically powered scissors that is attached to the vitreoretinal surgical device.  

24. The system of claim 21, the component being an endoilluminator 

probe that is attached to the vitreoretinal surgical device.  

20 

25. The system of claim 10, the identifier data including 14 bytes, wherein 

2 bytes are used to identify the component, and 12 bytes are used to identify one 

trillion available codes, including authorized and unauthorized codes.  

25 26. The system of claim 10, the received data satisfying the criteria, the 

controller enabling the ophthalmic surgical device to be used with the component.  

27. The system of claim 10, the controller being configured to determine a 

number of times the component has been used based on a number of times the same 

30 identifier data is received.  

28. The system of claim 27, the component being used more than one time 

so that the same received data satisfies the criteria, the controller disabling the 

ophthalmic surgical device from being used with the component after a predetermined 

35 number of uses of the component.  
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29. The system of claim 27, the component being used more than one time 

so that the same received data satisfies the criteria, the controller generating a 

message to a user that the component has been previously used.  

5 30. The system of claim 10, the controller disabling the ophthalmic 

surgical device from being used with the component after a predetermined amount of 

time following a use of the component.  

31. The system of claim 10, the received data not satisfying the criteria, 

10 the controller disabling the ophthalmic surgical device from being used with the 

component.  

32. The system of claim 10, the receiver being a transceiver, wherein the 

transceiver reads data from the identifier of the component and writes data to the 

15 identifier of the component.  

33. The system of claim 32, the transceiver writing data to the identifier of 

the component relating to a date of usage, a number of uses of the component, a 

duration of use of the component, or a power setting of the component.  

20 

34. The system of claim 10, the data from the identifier including 

calibration data, the calibration data indicating the configuration of the ophthalmic 

surgical device for use with the component.  

25 35. The system of claim 10, authorized codes being serialized so that a 

component is associated with a batch or lot of components, the batch or lot being 

defined by a components associated with a group of serialized authorized codes.  

36. The system of claim 10, the criteria being associated with a pre

30 defined geographic area, when the received data satisfies the criteria, the controller 

enables the ophthalmic surgical device to be used with the component in the pre

defined geographic area.  
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37. A system for identifying a component that is used with an ophthalmic 
surgical device, comprising: 

a receiver; 

a radio frequency identification (RFID) tag; 
5 a memory, the memory storing criteria; and 

a controller, the controller, the memory and the receiver being included in the 
ophthalmic surgical device, the RFID tag being included in the component, 
unencrypted data from the RFID tag in the component being transmitted to the to the 
receiver in the ophthalmic surgical device, 

10 the controller determining whether the component corresponding to the 
unencrypted data received from the RFID tag can be used with the ophthalmic 
surgical device based on whether the received data is an authorized code that satisfies 
the criteria stored in memory, authorized codes being selected from a larger set of 
available codes.  

15 

38. The system of claim 37, wherein the criteria is authorized data that is 
stored in the memory, data received from the identifier being compared to the 
authorized data to determine whether the component can be used with the ophthalmic 
surgical device.  

20 

39. The system of claim 37, wherein the criteria is an algorithm, the 
algorithm being applied to the data received from the identifier to determine whether 
the component can be used with the ophthalmic surgical device.  

25 40. The system of claim 37, the receiver being a RFID reader.  

41. The system of claim 37, wherein a number of authorized codes is at 
least three orders of magnitude greater than a number of available codes.  

30 42. The system of claim 37, wherein one billion authorized codes are 
selected from one trillion available codes.  

43. The system of claim 37, wherein the authorized codes are randomly 
selected from the larger group of available codes.  

35 

44. The system of claim 37, the ophthalmic surgical device being a laser.  
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45. The system of claim 44, the component being an optical probe that is 
attached to the laser.  

46. The system of claim 37, the ophthalmic surgical device being a 
5 vitreoretinal surgical device.  

47. The system of claim 46, the component being a vitrectomy probe that 
is attached to the vitreoretinal surgical device.  

10 48. The system of claim 46, the component being a pneumatically or 
electrically powered scissors that is attached to the vitreoretinal surgical device.  

49. The system of claim 46, the component being an endoilluminator 
probe that is attached to the vitreoretinal surgical device.  

15 

50. The system of claim 37, the unencrypted data including 14 bytes, 
wherein 2 bytes are used to identify the type of component, and 12 bytes are used to 
identify one trillion available codes.  

20 51. The system of claim 37, the received data satisfying the criteria, the 
controller enabling the ophthalmic surgical device to be used with the component.  

52. The system of claim 37, the controller being configured to determine a 
number of times the component has been used based on a number of times the same 

25 identifier data is received.  

53. The system of claim 52, the component being used more than one time 
so that the same received data satisfies the criteria, the controller disabling the 
ophthalmic surgical device from being used with the component after a predetermined 

30 number of uses of the component.  

54. The system of claim 52, the component being used more than one time 
so that the same received data satisfies the criteria, the controller generating a 
message to a user that the component has been previously used.  
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55. The system of claim 37, the controller disabling the ophthalmic 

surgical device from being used with the component after a predetermined amount of 

time following a use of the component.  

5 

56. The system of claim 37, the received data not satisfying the criteria, 

the controller disabling the ophthalmic surgical device from being used with the 

component.  

10 57. The system of claim 37, the receiver being a transceiver, wherein the 

transceiver reads data from the identifier of the component and writes data to the 

identifier of the component.  

58. The system of claim 57, the transceiver writing data to the identifier of 

15 the component relating to a date of usage, a number of uses of the component, a 

duration of use of the component, or a power setting of the component.  

59. The system of claim 37, the data from the component including 

calibration data, the calibration data indicating the configuration of the ophthalmic 

20 surgical device for use with the component.  

60. The system of claim 37, authorized codes being serialized so that a 

component is associated with a batch or lot of components, the batch or lot being 

defined by a components associated with a group of serialized authorized codes.  

25 

61. The system of claim 37, the criteria being associated with a pre

defined geographic area, when the received data satisfies the criteria, the controller 

enables the ophthalmic surgical device to be used with the component in the pre

defined geographic area.  
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62. A method of identifying a component that can be used with an 

ophthalmic surgical device, comprising: 

providing an ophthalmic surgical device and a component that is attached to 

the ophthalmic surgical device; 

5 establishing criteria and storing the criteria in a memory of the ophthalmic 

surgical device; 

transmitting data from an identifier in the component to a receiver in the 

ophthalmic surgical device; 

determining whether the component corresponding to the received data can be 

io used with the ophthalmic surgical device based on whether the received data is an 

authorized code that satisfies the criteria stored in the memory.  

63. The method of claim 62, establishing criteria comprising selecting 

authorized data that is stored in the memory, data received from the identifier being 

15 compared to the authorized data to determine whether the component can be used 

with the ophthalmic surgical device.  

64. The method of claim 62, establishing criteria comprising selecting an 

algorithm, the algorithm being applied to the data received from the identifier to 

20 determine whether the component can be used with the ophthalmic surgical device.  

65. The method of claim 64, selecting the algorithm comprising selecting 

a random number generator algorithm.  

25 66. The method of claim 62, further comprising identifying the type of 

component based on the identifier data.  

67. The method of claim 66, further comprising generating a user 

interface for presentation on a display screen based on the identified component.  

30 

68. The method of claim 66, further comprising enabling operating 

parameters that are compatible with the identified component.  

69. The method of claim 66, further comprising disabling operating 

35 parameters that are incompatible with the identified component.  

70. The method of claim 66, further comprising limiting a value of an 

operating parameter based on the identified component.  
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71. The method of claim 66, limiting the value of the operating parameter 

comprising limiting a value of power or an exposure range.  

5 72. The method of claim 66, further comprising determining the presence 

of a safety component that is associated with the identified component.  

73. The method of claim 72, determining the presence of the safety 

component comprising determining the presence of a filter.  

10 

74. The method of claim 62, transmitting data from the identifier to the 

receiver comprising transmitting data to a Radio Frequency Identification (RFID) 

reader.  

15 75. The method of claim 62, transmitting data from the identifier 

comprising transmitting data from a REID tag.  

76. The method of claim 62, further comprising selecting authorized codes 

from a larger set of available codes.  

20 

77. The method of claim 62, selecting authorized codes comprising 

selection a number of authorized codes from a number of available codes that is at 

least three orders of magnitude greater than a number of authorized codes.  

25 78. The method of claim 62, transmitting data from the identifier in the 

component to the receiver in the ophthalmic surgical device comprising transmitting 

unencrypted data.  

79. The method of claim 62, providing the ophthalmic surgical device 

30 comprising providing a laser.  

80. The method of claim 79, providing the component comprising 

providing an optical probe that is attached to the laser.  

35 81. The method of claim 62, providing the ophthalmic surgical device 

comprising providing a vitreoretinal surgical device.  

29



WO 2006/066035 PCT/US2005/045488 

82. The method of claim 81, providing the component comprising 
providing a vitrectomy probe that is attached to the vitreoretinal surgical device.  

83. The method of claim 81, providing the component comprising 
5 providing a pneumatically or electrically powered scissors that is attached to the 

vitreoretinal surgical device.  

84. The method of claim 81, providing the component comprising 
providing an endoilluminator probe that is attached to the vitreoretinal surgical 

10 device.  

85. The method of claim 62, the received data satisfying the criteria, 
further comprising enabling the ophthalmic surgical device to be used with the 
component.  

15 

86. The method of claim 62, further comprising determining a number of 

times a component has been used.  

87. The method of claim 86, further comprising disabling the ophthalmic 

20 surgical device from being used with the component after a predetermined number of 

uses of the component.  

88. The method of claim 86, further comprising generating a message that 
the component has been previously used.  

25 

89. The method of claim 62, further comprising determining a duration of 

time following a use of the component.  

90. The method of claim 89, further comprising disabling the ophthalmic 

30 surgical device from being used with the component after a predetermined amount of 

time following a use of the component.  

91. The method of claim 62, further comprising writing data to the 

identifier of the component.  

35 

92. The method of claim 91, writing data comprising writing a date of 

usage, a number of uses of the component, a duration of use of the component, or a 

power setting of the component to the identifier of the component.  
30
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93. The method of claim 62, data from the identifier of the component 

including calibration data, further comprising calibrating the ophthalmic surgical 

device for use with the component based on the calibration data.  

5 

94. The method of claim 62, further comprising 

serializing authorized codes; and 

defining a group or lot of components based on the serialized codes.  

10 95. The method of claim 62, further comprising 

encoding the identifier in the component with data with an authorized code 

that satisfies the criteria, and 

transmitting data comprising transmitting the encoded data from the identifier 

in the component to the receiver in the ophthalmic surgical device.  

15 
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