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(57) ABSTRACT

A CD-ROM based optical biosensor, system and method of
sensing biological samples in the air includes treating the
surface of a CD-ROM medium with a receptor capable of
binding with a targeted biological sample. While continuous
reading of the CD-ROM is conducted by a CD-ROM drive,
an air-flow is directed through the CD-ROM drive, over and
around the CD-ROM such that any targeted biological
samples present in the air will bind with the receptors. The
laser reader of the CD-ROM device detects these biological
samples as they obstruct the data blocks present on the
CD-ROM. A processor of the CD-ROM drive determines
whether an output signal is required, and if so, appropriately
sends one to an output device.

"ZD



Patent Application Publication Jul. 13,2006 Sheet 1 of 4 US 2006/0153015 A1

N

Yf'\zo""Y Y/__iZO | N\on/V

e

Fig. La Fiag- 1b




Patent Application Publication Jul. 13,2006 Sheet 2 of 4 US 2006/0153015 A1

£ 200

210

_20.5 microns

j//1.6 microns

Zo.s micions

250 219 /}g@ Z(Q



Patent Application Publication Jul. 13,2006 Sheet 3 of 4 US 2006/0153015 A1

45




Patent Application Publication Jul. 13,2006 Sheet 4 of 4 US 2006/0153015 A1

START K\?Oa

0 _
ApplNing a rece,-phx)

medium fo o CO-%M

| @ 320

[Reading the ¢P -RoM
conhnuoaslsf with

6 CD-ROM drive

o330
Cha,wnelim) AN AT -
flow Hrrough Yy
CO-RoM drive

| 3o
Readine, & broleyical
{ produced oy
SIS Yarmered |
" {SomeleS NG Fhe
receptor wmedtive |

biologies) sigral
Mo & recoagnizable
\ S\‘o;na\

} Convertine, e

‘ Precesaire, ¥y
"Reaxsn\"%a\"f

5\‘5V\a~\
370

{send \V\c) an ou*'pu‘\
signal’ correspondi
to the recoqnizable

L 5;3\.‘\0.1




US 2006/0153015 Al

CD-ROM BASED OPTICAL BIOSENSORS

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C.
§119(e) of the co-pending U.S. Provisional Patent Applica-
tion, Serial No. 60/579,117, filed Jun. 12, 2004, and entitled
“CD-ROM BASED OPTICAL BIOSENSORS”. The U.S.
Provisional Patent Application, Serial No. 60/579,117, filed
Jun. 12, 2004, and entitled “CD-ROM BASED OPTICAL
BIOSENSORS?” is also hereby incorporated by reference.

FIELD OF THE INVENTION

[0002] The invention relates to the field of biosensing.
More particularly, the invention relates to the field of uti-
lizing CD-ROM based technology to sense biological
samples in the air.

BACKGROUND OF THE INVENTION

[0003] Optical biosensors are devices in which a biologi-
cal sensing element is coupled to an optical recognition
system. Such systems must be sensitive enough to differen-
tiate between minute changes in optical properties of the
sensing media, as well as interpret these changes.

[0004] Optical biosensors are oftentimes utilized as indi-
cators to show when unsafe biological samples are present
in the air. Another problem associated with current optical
biosensors is the lack of capability to continuously monitor
the surrounding air, while having the ability to instantly
notify a user of the optical biosensor of the presence of the
targeted biological samples in the air.

SUMMARY OF THE INVENTION

[0005] A CD-ROM based optical biosensor, system and
method of sensing biological samples in the air includes
treating the surface of a CD-ROM medium with a receptor
capable of binding with a targeted biological sample. While
continuous reading of the CD-ROM is conducted by a
CD-ROM drive, an air-flow is directed through the CD-
ROM drive, over and around the CD-ROM such that any
targeted biological samples present in the air will bind with
the receptors. The laser reader of the CD-ROM device
detects these biological samples as they obstruct the data
blocks present on the CD-ROM. A processor of the CD-
ROM drive determines whether an output signal is required,
and if so, appropriately sends one to an output device.

[0006] An optical biosensor for detecting a targeted bio-
logical sample in air comprising a CD-ROM, the CD-ROM
including a plurality of data blocks raised from the surface
of the CD-ROM, the plurality of data blocks configured
spirally around the center of the CD-ROM, a receptor
medium, configured to coat the surface of the CD-ROM
such that the receptor medium binds with the targeted
biological sample, and a reader, configured to read the
plurality of data blocks of the CD-ROM, and further con-
figured to detect the targeted biological sample when the
targeted biological sample binds with the receptor medium,
wherein the targeted biological sample obstructs the reader
from reading the plurality of data blocks, further wherein the
reader is configured to output a recognizable signal. The
optical biosensor further comprising a processor configured
to receive the recognizable signal and determine whether an
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output signal is transmitted to an output device, wherein the
output device is a graphical user interface, the output device
is an audible alarm device, and the output device is a visual
alarm device. The optical biosensor further comprising a set
of computer code embedded on the processor, wherein the
computer code facilitates the processing of the recognizable
signal, the CD-ROM 1is segmented such that each of a
plurality of segments is treated with a distinct form of the
receptor medium, such that each segment is configured to
bind a distinct form of the targeted biological sample, and
the receptor medium is configured to bind with a targeted
chemical compound.

[0007] A system for detecting a targeted biological sample
in air comprising a CD-ROM coated with a receptor medium
such that the receptor medium binds with the targeted
biological sample, a CD-ROM drive configured to continu-
ously read the CD-ROM, the CD-ROM drive including an
air flow path configured to continuously sample the air and
channel the air over and around the CD-ROM, a reader
configured to read a plurality of data blocks of the CD-
ROM, and further configured to detect the targeted biologi-
cal sample when the targeted biological sample binds with
the receptor medium, wherein the targeted biological sample
obstructs the reader from the plurality of data blocks, and a
processor configured to receive a recognizable signal from
the reader, and an output device coupled to the CD-ROM
device and configured to receive an output signal from the
processor. The system wherein the output device is a graphi-
cal user interface, the output device is an audible alarm
device, and the output device is a visual alarm device. The
system further comprising a set of computer code embedded
on the processor, wherein the computer code facilitates the
processing of the recognizable signal, the CD-ROM is
segmented such that each of a plurality of segments is
treated with a distinct form of the receptor medium, such
that each segment is configured to bind a distinct form of the
targeted biological sample, and the receptor medium is
configured to bind with a targeted chemical compound.

[0008] A method of sensing a targeted biological sample
comprising applying a receptor medium to a CD-ROM,
continuously reading the CD-ROM with a CD-ROM drive,
directing an air flow through the CD-ROM drive, reading a
biological signal produced by binding of any of the targeted
biological samples present in the air and the receptor
medium, thus creating a biological signal, converting the
biological signal to a recognizable signal, processing the
recognizable signal, and sending an output signal corre-
sponding to the recognizable signal. The method wherein the
output signal is received by an output device, the output
device is a graphical user interface, the output device is an
audible alarm device, and the output device is a visual alarm
device. The method further comprising segmenting the
CD-ROM such that each of a plurality of segments is treated
with a distinct form of the receptor medium, such that each
segment is configured to bind a distinct form of the targeted
biological sample, wherein the receptor medium is config-
ured to bind with a targeted chemical compound.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIGS. 1a-1c illustrate a block diagram of an opti-
cal biosensor, with accompanying reader and processor.

[0010] FIGS. 2a-2b illustrate a graphical representation of
a CD-ROM biosensor.
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[0011] FIG. 2¢ is a block diagram illustrating a CD-ROM
biosensor system.

[0012] FIG. 3 illustrates a flow chart illustrating a bio-
sensing method.

DETAILED DESCRIPTION OF THE
INVENTION

[0013] A CD-ROM based biosensor allows for a high level
of integration with existing technologies while providing a
very robust and sensitive platform for the detection of
biological agents. An embodiment will attach specific bio-
logical agents such as, but not limited to, recognition anti-
bodies or phages to the surface of a CD-ROM disc, and then
direct collected air samples onto the surface. Binding and
recognition will occur with the use of existing CD-ROM
laser reader technology. Specially designed software algo-
rithms embedded in the processor of the CD-ROM drive will
promote accurate and rapid detection, and counter the ran-
dom accessing design of the CD-ROM readers. This archi-
tecture is inexpensive to replicate, and provides robust and
rapid detection of biological threats in a hand-held or
mounted device.

[0014] FIGS. 1a-1c illustrate an optical biosensor 100. In
FIG. 1a, an optical biosensor 100 includes a number of
receptors 120 coupled to a transducer 110. The receptor 120
is a recognition unit or element that targets a natural bio-
logical sample 130 or an artificial sample for binding. The
receptor 120 may be an antibody, peptide, phage, or any
receptor known in the art. The receptor 120 is configured to
bind the targeted biological sample 130.

[0015] FIG. 1c illustrates how the optical biosensor 100
utilizes a number of receptors 120 to bind with biological
samples 130. It should be noted that the transducer 110,
which can be a quartz crystal, or any other transducer known
in the art, has an oscillating frequency (w,), which is altered
by a frequency shift (Amw) when a biological sample 130
binds with the receptor 120. This frequency shift (Aw)
creates a biological signal, that is converted into a recog-
nizable signal by the transducer 110. A recognizable signal
is an appropriate signal for the current system that the optical
biosensor is operating under. For example, the recognizable
signal may include, but is not limited to, electrical signals,
infrared signals, or optical signals. Once a recognizable
signal is created, the reader 140 interprets this signal and
passes it on to the processor 150, where the processor 150
determines whether an output is required in response to the
particular biological samples 130 collected.

[0016] FIG. 24 illustrates a CD-ROM biosensor 200. The
CD-ROM biosensor 200 utilizes a current CD-ROM format,
including the data blocks 210 that include the “1s” and “0s”
that is the data that is being stored on the CD-ROM. As is
well known in the art, a CD-ROM drive utilizes a laser to
read the data blocks 210 on the CD-ROM. The CD-ROM
biosensor 200 is treated with a receptor material as is
described previously in the discussion of FIGS. 1a-1¢, such
that the targeted biological samples in the air are then
configured to bind with the CD-ROM biosensor 200. Once
again, the receptors applied to the surface of the CD-ROM
biosensor 200 can be any of antibodies, peptides, or phages,
or any other binding receptor known in the art. It is also
contemplated that such a CD-ROM biosensor 200 may be
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treated for various biological samples by treating sectors 220
with different receptors targeting different and separate
biological samples.

[0017] FIG. 25 is a magnified illustration of the CD-ROM
biosensor 200 of FIG. 2a. In FIG. 25, the data blocks 210
are shown to be preferably 0.5 microns wide and 1.6 microns
apart, from center to center. The length of the data blocks
210 is dependent upon whether that particular data block is
a “1” or a “0”. Once again, the CD-ROM biosensor 200 in
FIG. 2b is treated with a binding receptor that is capable of
binding with biological samples 230 as shown. When such
biological samples 230 bind with the receptors applied to the
CD-ROM biosensor 200, the laser reading CD-ROM drive
will detect the biological samples 230 and produce a rec-
ognizable signal, such that the processor of the CD-ROM
drive will recognize the biological samples.

[0018] FIG. 2c¢ illustrates a CD-ROM biosensor system.
Here, the CD-ROM biosensor 200 is configured in a CD-
ROM drive 240, having a laser 260, a reader 270, and a
processor 280. It should be noted that FIG. 2¢ is merely a
block diagram, and that the details of the CD-ROM drive
240 have been omitted for the sake of simplicity. Of course,
the CD-ROM biosensor 200 is secured in the CD-ROM
drive 240 so as not to be floating in mid-air. Referring back
to FIG. 2¢, the CD-ROM biosensor 200 is coated with the
desired binding receptor and continuously read by the CD-
ROM drive 240. While the CD-ROM drive 240 is reading
the CD-ROM biosensor 200 in a continuous manner, and
airflow path 250 is created through the CD-ROM drive 240
such that the airflow path 250 is flowing over and around the
CD-ROM biosensor 200. In this way, the receptors config-
ured on the CD-ROM biosensor 200 will bind with any
targeted biological samples present in the surrounding air
that is directed through the air flow path 250. When a
biological sample binds with the receptor on the CD-ROM
biosensor 200, a recognizable signal will be sent by the laser
260 of the CD-ROM drive 240 to the reader 270 and passed
on to the processor 280. The reader 270 converts the
biological signal from the laser 260 into a signal recogniz-
able by the processor 280.

[0019] Still referring to FIG. 2¢, depending upon the
system in which the CD-ROM biosensor 200 and CD-ROM
drive 240 are implemented, the processor 280 may be
configured to send an output signal to any of a number of
output devices 290. For example, if the CD-ROM biosensor
200 is treated with a number of different receptors, a
workstation output device 290 may be utilized to keep track
of the various biological samples that are collected, along
with their concentrations in the air. Such an output device
290 may include a graphical user interface in order to allow
a user to analyze the data more efficiently. Also, the proces-
sor may output an alarm signal to either an audible alarm
device or a lighted alarm device so that an individual in the
same location as the CD-ROM biosensor 200 may be
notified when a dangerous biological sample is present in the
air.

[0020] The proposed method takes advantage of the inher-
ent properties of the CD-ROM system to detect biological
samples binding on the surface of the optical media (i.e. the
CD-ROM disc). Preferably, the intensity of the reflected
laser light is converted into a digital signal which can be
processed by a specially designed application. Changes in
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the binary stream of the read data indicates binding of
biological material to the surface at a specific location. To
address the issues of CD-ROM safeguards such as noise
cancellation, a simplified version of a standard CD-ROM
drive must be built without such safeguards, data redun-
dancy levels must be eliminated and a continuous spiral read
of the CD-ROM must take place.

[0021] Referring to FIG. 3, a biosensing method is illus-
trated in a flow chart. In step 310, a receptor medium is
applied to a CD-ROM. In step 320, the CD-ROM is con-
tinuously read with a CD-ROM drive. In step 330, an airflow
is channeled through the CD-ROM drive, so that in step 340,
any biological samples present in the airflow that bind with
the receptor medium and produce a biological signal read.

[0022] In step 350, the biological signal is converted into
a recognizable signal by the CD-ROM drive. In step 360, the
recognizable signal is processed, and in step 370, an output
is provided based on the recognizable signal to an output
device.

[0023] There are many advantages to utilizing such a
CD-ROM based biosensor including high sensitivity due to
high resolution of the CD-ROM, an extraordinarily high
number of biological sensors, high level of integration with
existing technology, real-time or near real-time data pro-
cessing and display, convenient data logging and data stor-
age in digital format, and suitability for detection of a large
variety of biological agents.

[0024] The present invention has been described in terms
of specific embodiments incorporating details to facilitate
the understanding of the principles of construction and
operation of the invention. Such reference herein to specific
embodiments and details thereof is not intended to limit the
scope of the claims appended hereto. It will be apparent to
those skilled in the art that modifications may be made in the
embodiment chosen for illustration without departing from
the spirit and scope of the invention.

I claim:
1. An optical biosensor for detecting a targeted biological
sample in air, the optical biosensor comprising:

a.) a CD-ROM, the CD-ROM including a plurality of data
blocks raised from the surface of the CD-ROM, the
plurality of data blocks configured spirally around the
center of the CD-ROM;

b.) a receptor medium, configured to coat the surface of
the CD-ROM such that the receptor medium binds with
the targeted biological sample; and

c.) areader, configured to read the plurality of data blocks
of the CD-ROM, and further configured to detect the
targeted biological sample when the targeted biological
sample binds with the receptor medium, wherein the
targeted biological sample obstructs the reader from
reading the plurality of data blocks, further wherein the
reader is configured to output a recognizable signal.

2. The optical biosensor as claimed in claim 1, further

comprising a processor configured to receive the recogniz-
able signal and determine whether an output signal is
transmitted to an output device.

3. The optical biosensor as claimed in claim 2, wherein

the output device is a graphical user interface.
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4. The optical biosensor as claimed in claim 2, wherein
the output device is an audible alarm device.

5. The optical biosensor as claimed in claim 2, wherein
the output device is a visual alarm device.

6. The optical biosensor as claimed in claim 2, further
comprising a set of computer code embedded on the pro-
cessor, wherein the computer code facilitates the processing
of the recognizable signal.

7. The optical biosensor as claimed in claim 1, wherein
the CD-ROM is segmented such that each of a plurality of
segments is treated with a distinct form of the receptor
medium, such that each segment is configured to bind a
distinct form of the targeted biological sample.

8. The optical biosensor as claimed in claim 1, wherein
the receptor medium is configured to bind with a targeted
chemical compound.

9. A system for detecting a targeted biological sample in
air, the system comprising:

a.) a CD-ROM coated with a receptor medium such that
the receptor medium binds with the targeted biological
sample;

b.) a CD-ROM drive configured to continuously read the
CD-ROM, the CD-ROM drive including:

i.) an air flow path configured to continuously sample
the air and channel the air over and around the
CD-ROM;

ii) a reader configured to read a plurality of data blocks
of'the CD-ROM, and further configured to detect the
targeted biological sample when the targeted bio-
logical sample binds with the receptor medium,
wherein the targeted biological sample obstructs the
reader from the plurality of data blocks; and

iii) a processor configured to receive a recognizable
signal from the reader, and

¢.) an output device coupled to the CD-ROM device and
configured to receive an output signal from the proces-
SOr.

10. The system as claimed in claim 9, wherein the output
device is a graphical user interface.

11. The system as claimed in claim 9, wherein the output
device is an audible alarm device.

12. The system as claimed in claim 9, wherein the output
device is a visual alarm device.

13. The system as claimed in claim 9, further comprising
a set of computer code embedded on the processor, wherein
the computer code facilitates the processing of the recog-
nizable signal.

14. The system as claimed in claim 9, wherein the
CD-ROM is segmented such that each of a plurality of
segments is treated with a distinct form of the receptor
medium, such that each segment is configured to bind a
distinct form of the targeted biological sample.

15. The system as claimed in claim 9, wherein the
receptor medium is configured to bind with a targeted
chemical compound.

16. A method of sensing a targeted biological sample, the
method comprising:

a.) applying a receptor medium to a CD-ROM,;

b.) continuously reading the CD-ROM with a CD-ROM
drive;
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c.) directing an air flow through the CD-ROM drive;

d.) reading a biological signal produced by binding of any
of'the targeted biological samples present in the air with
the receptor medium, thus creating a biological signal;

e.) converting the biological signal to a recognizable
signal;

f.) processing the recognizable signal; and

g.) sending an output signal corresponding to the recog-
nizable signal.

17. The method as claimed in claim 16, wherein the
output signal is received by an output device.

18. The method as claimed in claim 17, wherein the
output device is a graphical user interface.

19. The method as claimed in claim 17, wherein the
output device is an audible alarm device.

20. The method as claimed in claim 17, wherein the
output device is a visual alarm device.

21. The method as claimed in claim 16, further compris-
ing segmenting the CD-ROM such that each of a plurality of
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segments is treated with a distinct form of the receptor
medium, such that each segment is configured to bind a
distinct form of the targeted biological sample.

22. The method as claimed in claim 16, wherein the
receptor medium is configured to bind with a targeted
chemical compound.

23. A system for detecting a targeted biological sample in
air, the system comprising a CD-ROM coated with a recep-
tor medium such that the receptor medium binds with the
targeted biological sample.

24. A method of sensing a targeted biological sample, the
method comprising:

a.) applying a receptor medium to a CD-ROM; and

b.) reading a biological signal produced by binding of any
of the targeted biological samples present in the air with
the receptor medium, thus creating a biological signal.



