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{57 ABSTRACT

A buman appendage, typically the iside oF the clow, &
illuminated with an inframd spurces, for example, gt least
gme incandescent Yght bulb. A video camer [or pro-
ducing a video image apd immediately ovarlying moni-
tor for displaying the video image is utilized o logk ar
the f=sh The camera is sensdtive to infrared radiacon,
A video display results in which infrared absorbing or
soattering concrasting portions of the Nesh ace high-
lighted, for example, hard to flng veins for insertions of
nesdles, A contrast enhancing circut is included which
discloses amplifying the vidao infprmarion with high
gontrasl ephancement of the video, Adaptavion of the
discloted circuir by conventional TV chazge coupled
device cameras and monitors 19 ilusteated with com-
pensation of horizonial swesn to even (mage back-
ground, inwmslty aversging line to line for verticsl
image woiformity and display of image conasts on &
lag amplification format.
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11 Claims, 3 Drawing Sheats
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INFRARED TMAGER FOE VIEWING
SURCUTANEGUS LOCATION OF YASCULAR
STRUCTURES AND METHOD OF USE

BACKCROUND OF THE INVENTION

This inventicn relates o a simple, medical slectsonic:
devies for viewing infrared absorption contrast under
the skin, Simply stated, o TV camera pnd montor 15
diselosed for viewing hard to find vascular structure for
inzertion of neadles,

STATEMENT OF THE PROBLEM

Vedn and arteries in many patients ere hard to find.
When dehydreted patients, datk-skin patients, and
young patients ars sreated, finding the veins and arteries
is & classc medical problem involving pain, strees and
distress, Further, unskilled technicians have grave diffi-

"
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calty in focating many subcutanecus structnes in dved o,

normal patents. Thus, 2t aid in locating such structures
it needed,
STATEMENT OF THE RELEVANT ART

The us of infrared photography for visualizing sub-
cutanzous veing, arferles and sirpetires has been known
for mony years, These systems make use of the pencima-
ton of the nedr infrared rays into the skin, end the praf-
erential absorption of the near infrarcd mys by the mgi-
eotiles in the vasenlar system. Conssquentiy, 8 low con-
trast infrared image can be produced. .

Hereiwofors, this techoique has only been used with
photography,

SIVMARY OF THE INVENTION

Part of the human body or appendage, for example

the inside of the elbow, i3 dimminuted with an infraced

soncce, for cxample, st least one incandescent ght bulb.
A video catera for producing a vides imege and mme.-

dlately gverlying monltor for repstlng the video image 4o

is utilized to lonk at the Besh. The viden camera is
sensltive t¢ Infrared ediaton, [F he camern I8 sl ten-
witiva 1o visible lipht, an infrared passing Hlver whoch
stops visible light may be interposed. A video display

reaults in which infrared contrusts o portions of the 49

flesh ave highlighied, for cxample, hacd to fited veins for
inzertions of needles, A cootrast enhanclng circait s
neluded which digcloses amplifying tbe vides nferma-
non with high contrast enhancement of the video signal.
Adapistipa of the disclessd circnif 0 cooventonzl
DC‘:D Cameres and monitors is ilhoarraved with compen-
satian of hnriqcuul sWeep 10 sven out Image back-
ground, intensity averaging line to line for vertical
image unifiortlly snd display of image contrasts on &
nox-linear scale,

OTHER OBYECTS AND ADVANTAGES

An object of (hly inventlon is 0 discloge & prooess far
fning infrared contragt differentisted siructuze in the
Deshy for example veips in human appendeages such as
the tnside elhow of |he arm. A source of mitared jluml-
nAticn # pravided, which for example can be a regular
incandescent bulb, or an infrared light emitting dode or
lagor, An infrared sensitive video cemera and immedi-
atzly overlying video monitor For displaying the image
fmmlhccamc:?a is uzed. The video signal is snhanced s
1o contrast 1o dispiay the underlying infrared absorption
or scattering differsntisted strugture.
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An aslvaniage of the disclosed process and apparatus
i that it s specifically sulted for finding veing and arter-
izs. Moreover, relative mavement of a noedle tip 1 &
vein of artary is sasly chearved.

A Purther ohject of this Inventien s o disclose a
process of video signal enhancement of an infrared
image ghowing vascular structure. Simply, the video
pariion of the slgoal b amplified with an cnbanced
conirast outpul, Thereaiter, the yyne signal i3 added and
played st & monitor to disclose the lofrared absorptice
differentiated aresa. For sxample, veins in appendages
can be clearly shown. |

Yat another ohject of this invention 35 to disclozs
adiustments that ean adapt conventignal silieon CCD
camerad and monitors o portray sphanced contrest
images. According to this aspect of the invention the
ByRC plilscs are atripped. Amplificetion accurs and the
pyac pulses are restored, The sighal level along each
horizontal scan line is compensated fipr variations in the
background, rypically pear the beginning and the end of
the scan Fne. Vertical intensity sveraging is okilized
with each line belng inteasity averaged and being oti-
lzed to control the intengity of at least the followmg
line, Enhanced contrest is displayed within & LGmited
Timcar range, outside of which range the log of the sm-
plified high coatrsst image is displayed. Moreover, the
iotal brighiness sxcorsion provided ix clamped to pre-
vent "false" syne pulses. A cohersnt signal capable of
displaying an ephanced nfrared image resuits.

Over photography, the disclosed infrared video tech-
nique can be uzed in eal Ume to study subjecrs at the
infrared wavelengths. More importaglly, the contrast
enhancing techrigue possible with video signal process-

s ing includes 2 dynamis range and signal Lo ooiss ratio

X
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far superior to infrared photography, Coupled with the
real time pspect of thid vention. 4 superigr apparstus
aivd process is disclosed.

BRIEF DESCRIFTION OF THE DRAWINGS

Dher abjects, features and advantages of this inven-
Hon can become more appatent after cefereing to the
follgwing specification and attached drawings in which:

FIG. 1A 1s a side glevation isclion of the camem and
moniter willized to amplify & vein tn an arm For manipu-
lation of 3 needle ta the velm

FIi%, 1B iy a perspective ustrating 2 technician
utilizing the apparatus in FIG. 1A to locats a vein.

FI}. 2 1s a block diagram of the invention;

FIG. 3 fa a block disgemm of the video processor
glregit; and,

FIG. 4 is 2 disgram of an actual circel wiilized o
practice the lnvention.

DESCRIFTION OF THE FREFERRED
EMBODIMENTS

Raferring to FIGS. LA and 1B, 3 conveational video
display I having a manitor screen M is lusmaied. The
soreen is observed by an olmerver oy eye E through a
long ayetem 14, A mirrcr 14 deflecis an image through
an infrared bandpasw Alier F 1o 8 video cemen C. TLwiil
be undarstood that the video camera C is conventional,
Widen cametra C inclades a charged coupled device 20
with a leas system 22, Ag b alternative bo the lens 22, 4
coherent optical fitwr bumdle can be used for imaging
inta the plane of the charged-coupled-device. An ep-
pendage A having & vein Vi3 dilustrated, [umination
occurs from e light source L, schematleally shown.
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Tt wilf b seem that tnonitor sereco M of display D
imrmediately overlies the real-world location of the vein
. The lens 14 projects the oreen and 13 mage of the
vein, a8 eaen by the cleerver al positiom B, ntg the same
plana in apace as the actual vein end appandage. This
enibles o techaician manipulating s needle to see in real
spatal elignment a two-dlmemtonal picters of the nee-
dle and vein without pamllax error. The size of rhe
ltnage on M can b chosen such thet rhe projectsd
mmage a3 semn from E will ba full size, efter magnifica-
tion by lens 14, Substantial asigtance of manipulating
the needls with respect to the vein resuliz,

The reader will understend that bers we show a
video display T0. The Image eould Hkewise be reconded
and stored for fecord purposss.

Referring ta FIQ. 2 a block diagram i shown, Typi-
cally lUght L (preferably & regular incandescaat bulh)
tlaminates the appendage A of the subject, The light
pasies through an infrered fiiter F 10 an infrared sensi-

13
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throwgh & proceywing cirealt P to a video display D Iiis
the video display D which shows the site.

Having set forth this moch, the dieenit of FIG, 3 can
be easily understood. A sync separator M strips out 2
ayn; tignal, It panses the steipped sigoal to a Hming
generator 32, The generator ontpuls through video gate
3 prod gync gabe 26 signals, Theses respective slgnals are
wtlized to switch on end off amplification and procese-
ing o the video signal only with amplificetion of the
syne and Erame pulse being omitted. Respective video
gates are located at 40, 44, and 486. When either a video
gnte vignal et 34 is detected or a sync gate signal at 36 i
detested, operation af the amplifers is switched out of
the clreult cuiput. However, when the abseace of fhe
video gale and sync gate signals is present, amplification
2 disclosed occura.

A so-calied “criypener” amplifier 50 in utilized. This
amphﬁm' supplies amplificetion in the range of five
times. Moreaver, it i operative to increase relative gein
for the high {frequency portion of the signal. Thus, when
the scanming mster undergoes rapid high freqesncy
excunon—ag in coming acrogs w relatively low con-
irast vedn B in an appendage A—amplifier 50 snheoces
or renders sharpet the .

Variable gatn at gmplificr &0 i provided for optimiz-
ing the gain to the partiular patient

Stopping hore, and with conventional TV cameras
and monitcre, it has been found that the enbanced con-
trast produces an extremely unsuitable conteasted image
{nearly biack at soome areas and peatly white at othes)
acTrss the totality of the video picturs because of varia-
tions in luminslon or reBectance of the skin or optical
system efficisncy across the lmege Accordingly, it is
nesesgary o avernge the signal from top scan b bottom
scan, o adjust the video backgrowmd relative w the
hosizgutsl aweep and additionaliy o display contrasis
beyond 2 limited Tangs as the log of the resultani con-
trast pignal

Eeferring to circult 70, the average int=msity of a
preceding horizoniel scan line is remembered. This
average intensity 1s fad back to the following videc line.
This inversity is usced to modulate the ntensity of the
following line w0 that the averape i madniajned, Thus,
the signel i prevenled from having undcaitable vertical
conframs.

Additonally, 1t haa been fonnd that the signal varies
& the razter sweeps horizemialiy. The varation pro-
docad i cypleally at the edges or shouldem of the pic-

35
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tre, Accordinghy, the widdh of the shoulder adiestmeoms
18 acjusted at lelt center adjustment 83 and tight center
adjustment #4. The amount of adjusiment provided is
adjusted at left adjostment 81 and at right adjusimeny
42, Thus, the background % adjosied to a lavel where
the centiagbed image can be seen,

A divided by thres sttenzaror 90 provides two fune-
tions, First, divide by three attenuator 9 inclodes 3 soft
clamp of the meagliznl video sighal to give brightness
proportional to the logarithm of the enhanced coutrass
produced by emplifists 50 and 60 when it exceeds the
lin=ar ramge for display by (be moniiors, Secondly, the
rasultant signal s reduced in intensity so that the video
signal kaving the right cemirast range for display at the
momitor is pravided,

Addidonally, 2 divide by two attenuator 108 is uti-
lized, This attenuator also includes a hard clamp which
clamps the excursion of (ko video signal suffictamly
below an sxcurslon which wonld be recognized gy oi-
ther an sod of frame or sync vigoal. By soch clamping,
a vilea signal i produced which can be played o a
Ronitor.

Finally, and after signel procesying, a syne restorer
gate 110 is utilized, Gate 110 puts back e the ampli-
fied and procecssed signal the video and sync getmg
required for monitor display,

Those having skill in the video arts will regognized
that the vddes progessor clreudt hete is shown connectl-
ing a conventional camera to 8 conventional monitor, IT
the camera and memdtor here disclosed i3 to be inle-
grally designed, the video portion of the camera signal
wonld not have the sync pulses added to the video
paction, untll full image processing had docurred or the
sync signal woukd e fod by a separate wire to the mimi-
tor ayne circait. Here, howegver, becanse & camera that
adds sync palses s milized; 3 iy necessary to strip the
pignal during smplification. Likewise, and because a
conventional monitor 18 1sed, i 19 required to add the
sy slgnal back immediately befors the signal & played
at the monitor, .

Tuwrmning to FHG, 4, the sctual fabrication of the en-
hancement circoit cen now be sagily understood.

Referlog 10 FIG. 4 the viden gate 40 i5 illustrabed
having an enalog switch 141 Crispener ampliffer 50 ig
showil baving a high Frequency bandpass capacitar at
151 with an ooplifler 2t 152, Amplification connestons
1laskrated are conventonal, Videa gate 44 has en ana-
log switch 142,

Yardable puiny amplifler 80 includes a variable Ein
coomal 151

Divide by three circuit N mgludes variable potenti-
ometer 191 for setting the soft clamp level and 192 for
adiustrnent of the clamp tar.a about the dazired logarith-
mie funcan.

Divide by two atiznusior 100 ineludes 2 variable pot
10). for sgtting the l=vel of the hard claop for preven-
tion of an amplificd pulte from being confused with &
syne pulse,

Sysuw restorer gate 110 is again an analog switch. The
switching here is phased to allow the syne pulss b0 pass
out of the circuit.

The video compensator 80 includes potcodcmecsr §1,
B2 far adjustment of the intensity of the edge correction.
Thr; edge width itself is adjusted by the respective po-
tonHometers 43, B4.

Cirouit 70 is a conventicmal clrouit For companison of
the average intensity of an overlyiog horizontal sean to
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a cmerent hiorzontal soan. Qutput to the divide by thoee
sitenoator st 0 occurs.
It will be understood that the disclosed signal pro-
cessing technique {8 exemplary, For example, the en-

hancement of the contrast hersin provided could be

over & limjted brightness range. By the sxpedient of
adjusting the brightoess 19 a uniform level, arsas af
contrast can b enhenesd.

Shnilarly, tmaps enbancement can be provided by a
orispener circnit or diffsrentintor circoit which could be
tned to enhance arcas differing in beightness. Thus,
tuzing of the image prodeced can resultl in resolwlon
displaying the desired vaycular suneiure.

Likewize, lluminacion of the subject by infrared light
of differing wavelangths with subtzaction of the brighi-
mess signe! pmading from iNumination at ooe wave-
length from the signel prodocsd by illuminaton at the
other wavelengih can occor. Alternately, and by wing
by light of differing wavelengihs, the ration of bright-
tuzty between the two wavelengths 2t cach point in the
plowire can be compared and displaysd on the menitar,

Momover, illumtnation may be moved to deeper
fegion in the hody. For example, 2 Aber optic bundle
placad in contact with the skin (or in & body cavity of
orface) can be utilized to guide the illuminating {nfra-
red encrgy. This fber optle boodle will iluminate rele-
Hreely deth vasenlar strucfures, which surface iflumina-
ton wauld not reach. This would redocs gurface: sca-
tering of IR which cocurs when & bulh i used to lumi-
aate the 3yriace, and can improve image condrast.

Furthermore, pressure om the skin will collapse veins
#nd empity them of blood, thus applying and removing
pressure and subtracting the two images taken with and
without prassure can suhance visibllity of the velng
the Image,

This devioe is well adapted for diverse wses ic medi-
il exsminations, such s examination of the middle ear
behind the ear drum, which iz transparent o pear infre-
e of appropodate wavelength, Other applications in-
clude examination of the subaurface structure of the
mucous membrane surfaces such af nose, mouth, throat,
trachea, spophagus, stomach, &to. and vagine and rec-
tum. This devies con be adapied For e ax o real fime
infrased ophthalmoscope for examining behind the ra-
tine and for viewing the eye intericr throogh cataracts.

We have illustrated the pertoular cdtcuit here shawn
a8 & preferred embodiment. However, the enhancrment
af the infrared image 10 which we refer includes any of
the abeve apperatus, the prescot method beiag pre-
ferred Mecapse of reduction of praciice.

What is claimed is: '

1. Apparatny for produciog an enhanced contrast
infrared image of the flash for viewing subcutaneons
gtreciures such a3 veins in flesh (iaminated with light
which includes infrared light, 2aid apparatus comprissg:

light source meams incloding means for providing

infrarsd light and adepted to Tluminate » porton of
flesh 30 85 to produce an image of said Gesh from
differenial apwocption of said infrared light on said

wideo clamm meant pdapted to reerive an image of
sudd differentislly sbsorbed infrared Light on said
Hlwininated flesh and catput & video signal;

o
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monitar means for playing back from said cutpuited
vides signal the imeage of said dhuminated Nesh;
and,

circoit meape crmnecting said video camern means

and said monitet means for producing an euhancad
contrast image of waid flesh in real dme whereby
said image from said differential absorption of in-
frarcd lght hes the contrast enhanced i view sub-
cutanecus structure such as veins,

2. The apparatvs of ¢laion 1 and wherein said monitor
means ls located immediately overlying said camera
means ind odented o display said imape wway from
said camers means whereby said image in said monitor
means overlies zaid flesh m space.

3. The apparatus of claim 1 wherem gadd circuil
meang includes means for gensrating soccesgive hoci-
zantel scans and further inciudes means firr verdieally
avernging the inemshy ol each horizontal scan to the
intensity of st l=ast coc bordzontal scan.

4, The apparatus of claim 3 and whezsein ssid circuit
meany insludes means for adjusting e background of
sald horizontal scans with respect to & correspunding
soan of 12id camera means and monitor Meansy,

8. The apparatus of claim 1 and wherein seld ciroult
means includes means for amplifying the videe signal of
said camera profiled o 8 log output.

& The invention of clzim 5 and wherein said circaic
means includes means for passing to high amplification,
high Geoueney contrast signaly in ssid viden signsl,

7. A process for viewmg ffrared absorbing or scal-
terlng structures in fesh, such as veins, comprising

ilurinating eeid flash with ap infrared light source to

producs differantial infrarsd abearption of infisred

Hght;

taking an infrared vidao image, sing a video cimers,
of s2id infrared lumdoated lesh W0 produecs a dif-
ferontial infrered absorption image of said illomi-
nat=d flezh on B Monitorn;
purpuitng a video signal of sald differential infrarcd
absorption image of said Muminated Heah;

providing enheoced cootrast amplification o the
vides slgnal derived from the. lnfrared image of
said flesh; and, .

playing hack the video image of zaid flesh oo & moni-
tov bo pooduce 3 high contrast vishle image of
infrared abeorbing of scattering Siruttures in said
flesh in real time. .

8. The process of glaim T and including the atep of
petitionitg anid monitor onmediately overying said
cameza and arienting suid monitor o dsplay said image
away from sald cangera and tho Besh whereby said
image in said menitar overlles said flesh in space,

. The process of cfaim 7 and including ampiifyng
paid wideor signal by preferably amplifying high fre-
quency portons of sald video signal W enhance sid
Infrared absorbing or fceitering struciures,

0. The prosess of claim 7 and meluding io said am-
plification step vertieally amagi;:g each line of sald
video signal with respest to a previous Tine of said video
gignal. _

11. The process of clalm 7 and including in said am-
pliBeation sicp adjostment of the hordzootal Back-
growrd of aaid aun.t
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{57 ABSTRACT

A mowvel Lhree-dimensianal infrared imager for study of the

vasoular nelwork 20 a5 10 canse blood vessels 1w be visual-
izgd for accurale subcutandous puaciure during inseclion of
A bypodermic aeedle, The invention uses Lhe propertics of
oear infrared light ss &t is absorbed and ceflsoied by the
buman body, albwwing the user 1o visuabise the tissues a fow
millimelers in depth from the skin's surfacs, The use of
infrared light permils {he manipwlation of the acguired
informetion lo & geade of scosed visualization, which is
impassible 1o reach with vizible lighl. The iovention milakes
the human three-dimensiond] peroeplion by use of 3 sterea-
scopic infrared vieweer, and s designed 1o be wser friendly,
allwing Lhe bealih epre profusicoal W Work i his wsual
mannen. A donble image i superimposed an tie viewer and
the user wears blue-red eyeglasses (o create the three-
dimensional imuge [om the doukle image oo the viewer.
With the depth perpeption peovided by ihe three-
dimensioool umage, the user cen accurately penctrate the
vein oo Whe initial altempl, thercby lowering the Tear of
venous puntiee aod cawrsing the patient 1 be at case, while
lowering the incidence of medical complications associated
with inwccurate punciure. In a prefemed smbodiment of the
inventica,  liquid crysial display {LCD) monoted ina frame
is provided on the upper sucface of the apparams. Senasitive,
charge-conpled devices are provided which develop images
and deliver them (o 3 microprocessor which synchronizes
the images and allows (he user 1o manipulale the images a3
desirer, conirolling ¢lfees such sx brighineys, cootrast,
sharpoess amd cdge enhageemenl. in encther embodiment,
the iavenlive IMaging systEm meorpoTales the use of 2
conleast agent W cobanee the image and allow for sludy of
1he vascular system, In yet anclher embodiment, lhe imaging
sysicm incorporates the use of & coherenl sourca of light,
such a3 an infrared laser,
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3
o wisthle [mage impeoves the humam wisien capability
beyood ils pormal limitations.

The presenl wvention wses Lhe propertics of near infraed
light 85 it i5 gbsocbed amd reflecicd by the human body
#llowing the user o visualize 1he ssues 8 few millimeters
i1 deplh from the skin's swrfacs, The uwse of infrared light
pRATE G mandpalation of the aoaired informeton 1o a
greds of scnsed visualization, which is impossible 1o reach
with visibls light.

The present invention is desipned 0 be user foeodly,
allowiog the bealth care professional 1o work in his osual
manoer. The invenlion imilates the human 1hree-
dimensicnal perception by wse of a sisreoscopic infrared
viewer. A douhle image 15 superimposed on the viewer and
the wser wears blue-red glusses Io ereale the three-
dimensional imape from ihe deuble imags on the viewer,
With ihe depth perceplion provided by the three-
dimensional imape, the user can accuralely peneteate the
weln on the initizl anempl, canging 1he patient 40 bt ot cass.

In & preferred embodiment of e iovootion, & liguid
eryslal display {LCO) movnned by & [rame is pravided on Lhe
upper surface of the apparatus. Sensitive, charge-coupled
devices are provided which develop images and deliver
them to & miceoprocsssar which syochronizes the images
d0d allows the user 10 manipulate 1he images as desired,
conlrolling effecis such as brighiosss, conlrast, sharpoess
and edpe enbancement, Two sensors are providsd fixed 10
the LCD. The support of the apgparatus is Aexible allowing
free movemenl, or is provided as an articulated arm, The
user moves the seosom wgether with the LD e fAod 1he
proper distance and angle of work. Allsmatively, the sensors
may be movable and provided independent of the LD,
while the LCI remains 0 3 [Axed posilivn, LED lamps
provide infrared radiation. A dilfuser lens j5 provided for
bener diffusion of the light oo the subject. The angle of
radiation rangcs betwoen 45° aml S0° dependiog on the
diffuser lens, The homogeneows dispersion of the light
inereazes the definition of 1he fine details of simwlated veins,
The apparstus mey he attached 1o a table or be standing on
the foor.

In aowiber preferred embodimeont, the LCD scoeen 15
seraraied foom the frame and held on the wall or flaced an
4 table or supporied by eo erm. The frame incivdes the
infrarcd viden senzors and Lhe infrered ilumination which is
prajected on the suteet, To thig way the user is able to work
more comfortably,

In vei apother embodimenl, one illumination souree and
woe diffuser lens are wsed for wniform scatliering of radistion.
Anpther aspect of the requinsd radietion is provided as bt
oplics, allwing the light reaching (he subjeet i be sell and
unifprm,

Io stll 8 funher embodiment, il invendive maging
S5¥SICID incorporales the wse af & corleast agent which may
e administered inlraveoausly o obtain an aogicgram id a
three-dimensional image (o alkey for #udy of the vasoler
ayalsm,

In yei aoother embodiment, 1he [MARIAE SYStem incurpo-
rees 1he wse of  coberent source of light, such as e infrared
laser, provided in s deohle beam configuretion for seanning
aod iflumioation, with a beam spliler Optical arrahgament.

Other features and advanlages of 1he invention will
hecome apparenl foom the following drasings aod deserip-
Lion.

RRIEF DESCRIFTION OF TIHE DRAWINGS

For & belter winlemslunding of the invenlion with Tegaed to
the embodiments ihereof, reference 18 made, by way af

ab
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¢xamplé woly, la Lhe accompanying drawings io which ke
numerals designate gomesponding elsments throughout, and
in which:

FIGS. 1a—& show, mspectvely, 8 heallh cere pravider
aliempling venovs punciiee without and with the apparatus
ol the present imveotion;

FIG, 2 shows a aide view of the apparatus operated n
aczurdance wilh the principhes of the invenlico;

FIG. 3 is an eleciranic block diagram of & colar converier
circuit [or wse with the apparzivs of FIG, 2;

FIG. 4 is 3 schematic layowl diagram of a thres-
dimensional infraved imager, consiructed v socordance with
the: pminciples af the present invention;

FIG, § ilustralcs 2o &lemale cmbodiment of the presqol
invention in which the sensors move independenily of the
main body of the apraralus; and

FIG. # illusirates ancther altemative cmbodiment of 1he
invention using a double beam configuration for scanning
and ileminanion of the area of interest.

DETAILED DESCRIFTION O TIHLE
PREFERRED EMBODIMENTS

Relemiog oow o Fi0. L, there 15 showo a health care
provider aitempling ¥enoua punclure using the conventional
method, Tn TG, 14 the health care provider (8 using the
epparatus 14 of Lhe preseol invention fe 2id in lacation of ihe
veins, Mats that the position of the user is copsistent with
Lbat wsed in the conyeolional melhod and the present inven-
tion allows the wser (o work i the manner 1o which be is
accustomed, LCT screen 12 on apparatus 10 provides twie
superim posed images dus to two infrared video sensors 14,
16 mounted on the back of soreen 12 which ablaio the
images [rom different angles. Screen 12 i3 mounted withio
o frame 11 and its positmn can be convenizgatly adjusted with
the wse of arttculated arm 18, mounied on steod 9. The user
wears bluc.red or oiher two eilor flier viewing eyeglasses
2010 perceive a theee- dimensiamal infrared real time image
of the veins 23 (FIG. 2 in 4o acea of examination 23 on the
skdn.

FIG. } shows o sids view disgram of the apparaius
operated in accardanes with the prineipies of the invention.
Infrared LED Lighl sources 24 and 26 project Light onto veins
22. Light which is refleetesd by the skin is sensed by sensars
14 and 16, Mounted bebww the lower side of LCD screen 12
is 3 microprocessar 28 which is programmed in aocordanee
wilh gkill of 1he 4 elecironic imagng techhiques 10 syo-
chronize images deliversd from sensors 14 and 16. Sensars
14 and 16 may he either black and white 1ypes, or color
infrared sensors,

Microprocessor 28 also allows manipulation of the imags
o control the level of brightoess, conirast, shirpness, edge
cnhancemenl, and subtraction. This is ecoomplished by
means of knobs or pushbuibons on image comirol pancl M
vizible in FIG. 4. The imagg can be converted 10 2 oegalive
image Kllowing the wser e visualize the veins in while qn a
black background fof uniher clarily. I seosors 14 und 16 arc
provided as eolor sensars, the color images are abtained by
wefoing Wt cobT pavaTneieTs o eath stnstr o e Jespeo-
five color desired, The color paramcior of one sensor is
adjusied 10 ghlain a yed imege from & value of the red calor
mone, and the eolof paremeier of the second sensar is
adjusied 1o a green or blue oolor Zone value.

If B third cnlor sensor is pdded tn the system, Lhis wdll
improve Lhe cobor appeatance of the image, and micropro-
cessor 2 symchronizes 1be third color sensor, which may uss
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Como resultade del examen de fondo, realizado con fundamente en el articulo 45 de
la Cecisién 486 de la Comisidn de la Comunidad Andina, se le comunica:

1. Documentos estudiados

1.1.  Descripcién: Folios: _ 38 a 62 como seradicd inicialmente

1.2 Eeivindicaciones: Feolios_ 63 a 68 como se radicd inicialmente
Folios _80 a _82 del pliego modificado

1.5. Dibujcs: Foiios 70 a 81 como se radict inicialmente
14. Pricridad: Folio: _1_

(11 marzo 2003, US, N° 10/386,249).
2. Objeto de la invencién

La presente solicitud se titula “SISTEMA DE IMAGENES USANDO LUZ
INFRARROJA DIFUSA™, Falio N® 1,

El objeto de la presente solicitud de patente consiste en un sistema para iluminar un
objeto con luz infrarroja difusa y producir una imagen de video de objetoen base ala
luz infrarroja reflejada.

De ctra parte, el pliege reclama un aparato para enriquecer la visibilidad de una
estructura enterrada debajo de la superficie de un objeto, relacionado en las
reivindicacionas 1 a 12.



| A3%
El objeto de la solicitud definido anteriormente se clasificd en la IPC A81B 6/00

3. Claridad de la solicitud

3.1. Reivindicaciones {articulo 30 D 486)

Las reivindicaciones calificadas no definen la materia que se desea proteger ni son
suficientemente claras debido a que no es posible determinar cual es la mejora
aportada por el sclicitante al estado del arte. En ellas se relacionan unos
componentes de un sistema de imagen, pero no se establece la relacion funcienal
entre estos componantes.

La reivindicacidn 1, se limita a enumerar los componentes de un sistema de imagen,
pero no establece la relacién estructural o funcional entre los mismos. En lugar de
esto, se desvia presentando el uso de estos elementos: “una fuente de iliminacién
para_iluminar... una estructura difusora... suministra niveles de difusién... un
dispositivo de imagen... para producir imagen... etc.”. El usc o los resultadcs
preducte de la utilizacién de un dispositivo NO son caracteristicas esenciales de la
invencién. Sin perjuicio de ello, la inclusién de elementos no técnhicos pueden afectar
la claridad de la reivindicacion.

La inclusion de términos imprecisos tales como “espaciada separadamente” en la
reivindicacion 6, afecta la claridad de la reivindicacién, puesto que ho es posible
establecer e alcance y &mbito de la proteccion solicitada.

La reivindicacidon 2 no aclara ni delimita ninguna caracteristica técnica incluida en la
reivindicacion principal, en lugar de esto crea confusién porque no queda claro si el
objeto de la invencion es un sistema de imagenes ¢ un polarizador.

En Ia reivindicacion 12 no queda claro que es el “plano de! LED", debido a que este
plano ne se encuentra definido anteriormente,

Por los motivos anteriores, el pliego reivindicatorio calificado NO cumple con los
requisitos de claridad exigidos en el citado articulo.

4. Determinacion del Estado de la Técnica

Considerando que la fecha de presentacion de la primera solicitud de patente de la
cual se reivindica pricridad es el 11 de marzo de 2003, se buscaron documentos del
estado de la téenica relacionados, con fecha de publicacibn anterior a2 esta. Se
realizo busqueda de documentos relevantes dentro del estado de la t&cnica,
entendiendo como estado de la técnica la definicion provista en el Art. 16 D 486, y
las excepciones fijadas en el Art. 17 de la misma.

Mo cbstante, la solicitud presenta problemas de concisién, se realizd una blisqueda
parcial la cual se complementara una vez se realicen los ajustes a la solicitud.

Se encontrd como anterioridades los documentos relacionados a continuacién que
pueden afectar la patentabilidad del objeto de la presente solicitud

o " Fecha de
N Documento Titulo publicacion
INFRARED IMAGER FOR VIEWING
D1 US4817622 SUBCUTANEOLUS LOCATIONS OF 15889-04-04
VASCULAR STRUCTURES AND




e

METHOD OF USE

THREE-DIMENSIONAL INFRARED
IMAGER FOR SUBCUTANEQUS

PUNTURE AND STUDY OQF 2001-01-23

D2 | US6178340

VASCULAR NETWORK

*los documentcs mencicnados se anexan al expediente
5. Andlisis de patentabilidad (articulc 14 D486}

En cumpiimiento del Art. 14 D486 se procedid a evaluar los requisitos de novedad,
nivel inventivo y aplicabilidad industrial, con el fin de establecer la patentabilidad de
fa invencidn reivindicada de la solicitud en estudio,

5.1.  Nivel Inventivo (articulo 18 D4886)

La presente invencidh estd contenida en un capitulo reivindicatorio que incluye 1
reivindicacion independiente y 11 que dependen de ella. De acuerdo al estado de la
técnica establecido en el numeral 4, los documentos més cercanos a la solicitud son
los siguientes: US5953225 (D1) y US16883676 (D2).

Las reivindicaciones 1 a 12, se ven afectadas por los documentos anteriores de la
siguiente manera:

La antericridad D1 se refiere a un aparato electrénico para ver el contraste gue se
produce bajo la piel, al exponer esta a radiacidn infrarroja. La imagen de la
estructura vascular revelada de esta manera, se captura én una cdmara de video C y
luego es presentada en un monitor de video D. El| aparato descrito en este
documento contiene os siguientes elementcs comunes a la presente sclicitud:

Una fuente de iluminacion infrarroja L {(Figs. 1y 2, resumen, ¢ol, 2 lineas 67 a 68,
col. 3 Iineas 16 a 22, reivindicaciones 1 y 7) que al tratarse de una bombilla
incandescente, presenta muitiples trayectorias de iuminacidn (Fig. 1A} un rmonitor
de video para proyectar imagenes D, que cuenta con una pantalla M (Figs. 1v 2,
resumen, col. 1 lineas 64 a 68, col. 2 linea 57 a col. 3 linea 22, reivindicaciones 1, 2,
7 ¥ 8), una cdmara de video para recibir la imagen preducida por la uz infrarroja
reflejada € (Figs 1 ¥ 2, resumen, col. Linga 80 a col. 3 linea 22, reivindicaciones 1 a
11).

De lo anterior es evidente que la anterioridad D1 abarca todas las caracteristicas
esenciales de la invencién a excepcioén de la estructura difusora. El documento D1,
aunque frata una fuente de Juz difusa tal come una bombilla incandescente, no se
refiere a una estructura para aumentar los niveles de difusidn. 8in embargo la
anterioridad D2, que se refiere a un sisterna de imagen infrarroja tridimensional, para
el estudio de redes vasculares tales como el sisterna de vasos sanguineos, presenta
un sistema de fuentes miiltiples en una estructura de lentes que permite proporcionar
una radiacidn difusa al objeto (Fig. 2 y 4 a 8, col.3 lineas 34 a 40, col.d linecas 54 a
63). El uso de otras estructuras difusoras esta incluido en las modalidades
alternativas gue conllevan al mismo resultade de proporcional iuz difusa para mejorar
la calidad de la imagen.

Be acuerdo a lo expueste arriba, una persona del oficio normalmente versada en la
materia podria derivar de manera obvia el cbjeto la solicitud del estado de la técnica,
por lo cual el objeto de la presente solicitud carece de nivel inventivo.

%



6. Conclusidn:

Los requisitos de patentabilidad de 1a presente solicitud se encuentran afectados asi:

1

Reivindicaciones

MN° Documento N° Requisitc que afecta
afectadas ]

D1 US4817622 1a12 Nivel Invantivo

D2 US6178340 1a12 Nive! Inventivo

Se recomienda, que tenga en cuenta que el replanteamiento de esos apartes NO
podra implicar una ampliacién de la proteccidn que corresponderia a la divulgacion
contenida en la selicitud inicial, de acuerdo a lp que establece el articulo 34 de Ia
Decision 486.

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir da la fecha de potificacién de |a presente comunicacién. En caso
de no dar respuesia ai presente requerimiento, ¢ si a pesar de la respuesta
subsistieran los impedimentos para la concesian, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2 Literal e) del
capitule quinto del titulo primero de |a Circular Unica No. 10 de 2001.

CESPEDES DE VERGEL
Jefe de Divisidn de Nuevas Creaciones

El anterior requerimiento fue notificado por fijacion en lista, de fecha
8- Ny, 2007

CONCEPTQ TECNICO No. 2350 EXAMINADOR TECNICO
Codige No. 202082




