"1 - P 2105195 A method and apparatus for the
stinul ation of biological processes related to cellular activity. The
invention relates to-a method and apparatus 5 for the stinulation of
bi ol ogi cal processes related to cellular activity which is g@é}d upon the
use of the bio- stimulating effect of ITghtT The irradiation=8f a living
dufface with laser light has, as it is widely known, a biosti rruln&l%@lgs
effect. 10 The experinents in this field have been conducted si A
under the gui dance of prpfssdrakddsppdbatas @o¢ the ismiimudldtiomdest
presunpti ons have been br.oa roven_since that .tine, ,The |.ing effect
of the treat- nent wit |%cg]|r3/qf%¥ ﬂﬁgc§??§§d§e&a\yg§ytﬁr ngﬁﬁltaez?ature, 15
The sunmmery of experi eqeaeisritsyd ncl uded anbng other public- ations e.g. in
the work of professor Endre Mester: "Laser Application in Pronoting of
Wound- Heal i ng", publ i 9ted iinvdritei 980elasaesetof at methbds@and rappsaiiatius"
(edited hy H__K, . Ko yd - | ' SCl e 8Q.. tiher 20
wor k by ro?@gso’trhléEﬁ%;}'g&{\}ba\sgleoﬁy q&?ff%@é?&ggaﬁ?g}%gs&% %ee)glgr ed ﬂ(g a
summary of kied ledger iasrtdesl e drhich bis kbagkdsuponnghp use ofhdhe bio-
Spri”ger'VE%Eiﬁul%%ﬁ%ﬁLeffeé%“5%glgihQOted that i'n contrast to the | aser
out

light, no othéer treatments carrie by’natutal or artificial light 25
have manifested i nsof &hearhrisidicatinn 0f ng biving, susdageawiify diasast of
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decubi tus. [nthe course of “treatnen th -laser Iight the latter iIs
directed onighg NEnPHBY1NY mEREET Présihptions have been broadly

proven since that time, The healing effect of the treat-

ment with laser light has already a very broad literature,
15 The summary of experiences is included among other public-
ations e,g. in the work of professor Endre Mester: “Laser
Application in Promoting of Wound-Healing", published in
the 1980° issue of the "Laser in Medicine” (edited by H,
K. Koebner, Wiley - Interscience Publ, 1980.). Another
20 work by professor Endre Mester: “Der Laser™ can also be
~regarded as a summary of his experiences (edited by K,
Dinstl and P,L. Fischer, Springer-Verlag, 1981,). It should
be noted that in contrast to the laser light, no other
treatments carried out by natural or artificial light
25 have manifested insofar any biostimulating effect,

' The healing effect of the laser light becomes
apparent mainly in the healing of refractory wounds and
ulcers, It is well known that. such lingering ulcers de-
velop fairly frequently on aged peinle suffering of car-

30 diovascular troubles, Refractory bed~sores also tend to
develop as a consequence of prolonged decubitus,
In the course of treatment with dlaser light
the latter is directed onto the wound by means of -a prism,
.a mirror or a fibre-optic and the entire surface of the
35 wound is scanned by the correspohdingly deflected bean,



.amrror or a fibre-optic and the entire surface of "the 35 wound is
scanned by the correspondingly defl ected beam -2- The specific
intensity of the beamis between 20-150 mMWcm, and the maxi mum ener gy
densi s set to be about 4 [err]. The treatnent is usually recurrent,
perfoxg§b generally twice a week and the g¥erage time of healing 5 is W,
estimated to be about 10-12 weeks. There & e a great number of nutually =
contra- dictory theories, attenpting to explain the biostinulating effect

of the laser |ight, however, none of these could provide a scientifically

accept abl Ehexppeedt fiih. irlf)ensity of theQ.‘JebheiEaf’dénPéeﬁ hgopulaly shed

results “ﬁ@g Elghtégnqhd havg a wde f g of .appl,jcation, however,

practi cal éer o ROSE SRV RRAPYM, e(ﬂ%rgl‘ét EBﬁ%t ntis gamkr ke Bee about

extent wh cB/cm womh]b dersea yeehy Iitss wddallgnevcuRraiee ﬁfﬁeﬁw?h@d reasons
one of which

that slo e scal tance of this trea

nm ght be%%&?%a deS|i éjo? bc’,'Sﬁ qpoﬁ‘é?ﬁf“gﬁg q%r%pgﬁﬁﬂ-&i"rﬂg t he
requi r 8d beit patisad dskano cbanabeutl Q.U-almeneébgpl i cated and besi des the
sophi sticated technic o] e $Q require cial skills
‘during manu- 20 fact u?lh&\t}% %géegn el?eena/é'ﬂ’ﬁr 8 r'“d\/t"léffa}lyn‘é?%ﬂaa‘nd an
appar at udidteryatheord®s shatit binpsting | td - epraehf adte lﬁoéﬁﬁﬁbl@&lildgﬂ ent
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with the 25 generat on ght or - sblvin S been
_consi der RN dﬂs?aﬁFﬁﬂfﬁiﬁi@alhutancqﬂgablkogxpdbnatmanlhe lipid

bil ayer of the cell nenbrane.is in a phase simlar to '
10 On the basis of the published results laser light

would have a wide field of applicaxion, however, practical
experiences show that it did not come into general use to
an extent which it would deserve by its efficiency.
There are several reasons that slow down the
15 wide scale acceptance of this treatment, one of which
might be that the design of continuously operating lasers
providing the required output and beam diameter is rather
complicated and beéides the sophisticated technical en-
vironment they also require special skills during manu-
20 facture.

£

We have now been able to provide a =
method and an apparatus that can establish a biostimulat- e
ing effect, at least equivalent to that of the laser light,
without the technical difficulties connected with the
25 generation of laser light,
' For solving this task it has been considered
as a starting point that in phvsiological state the lipid
bilayer of the cell membrane is in a phase similar to
_ that of liquid crystals, It is known from the interaction
30 between polarized ligﬁt and liquid crystals, that bver.a
certain intensity threshold polarized light can induce"
a change of states in liquid crystais. It has been assumed
that'polarized light of certain prdperties can reorder
the polar heads of the lipid bilayer of the cell membrane
35 or it can induce such a reordering process, It has also
been expected that such an internal re-arrangement would



that of liquid crystals. tt is Known fromthe interaction 30 between
polarized light and liquid crystals, that over a certain intensity

t hreshol d pol arized |ight can induce a change of states in |liguid crystals.
Tt has been assuned that polarized |ight ﬁf certain'propertggg)can r eor-der
the pol ar heads of the lipid bil'ayer of tfieTcell nenbrane 35— or it can,
?ﬂﬁuce such a réordering process,. It has al so been expected that such an
internal ré&ramgrgeoent awooitdcable-changg iPothen G HERBrePERSSFERSH t he

cel lul ar prgégﬁﬁﬁ {glghpdthqunﬁfgeagta}aagﬁﬂvngmﬁblDemeﬁbkam&nbrane-
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| atter has “such an &ct only because i} represents, a form l.art zed
li ght, sB00abdmskyuthel finsthdlase ?ﬂc&hér@ Hiﬁﬁi%ﬁn°£IB§&A%%£§§ a

bi osti mul atliif%ﬁf,f.ggherp&wéirﬂqcb I¢hatt oifs laiseearl yghpo) aahdeath.eAd.cair@mg to
one aspect "of* the Irnvention, we pro- vide a nmethqod for the stinulation of

bi ol ogi cal d?é“%ﬁ RSaheledtfed ¢ LBy | bkabuaet iivi trepfeseaxanpl Sdrar of
pronoting the healing_of |esions op the body-surf Ceno?mgl wg! }@ﬁfrs
15 and vaPokarbpedndioit i R4 LONAEAMS IH S heCaT 83 t o be sti hul at ed
is irradiatjghié téan bilet tafidyeccaebibsedmuliztingi effece ipmoacidedon
bei ng carried out bx’a l,i nearJ ol grized |ight containing non-coherent
.conpondft s ik @ Rineafdh PAXARIFRG 300 nm 20 According to a

pref erabl e enbodi ment tAe-dPaihgnebt ¥ndf akbectr balitkid Nhvdrion 5 welj peé-ed
betfeen 20 and 150 [erg&. ] ] ) .
vide a meth for the stimulation of biological processes
related to cellular activity, for example for promoting the
heéling of lesions on the body-surface, i.e. wounds, ulcers

15 and various epithelial injuries, during which the area to be
stimulated is irradiated with a light of predetermined inten-
sity, the irradiation being carried out by a linearly
polarized light containing non-coherent components of wave-
length exceeding 300 nm,

20 According to a. preferable embodiment the in-
tensity of the irradiating light is adjusted between 20
and 150 mW/sz. ) '

o It is advantageous for the stimulation process if
the irradiation is carried out in intermittent periods
- 25 and the energy density of the light during the treatment
does not exceed S J/cmz. With such an energy the re-
arrangement process in the membrane can reach a saturation
and the application of higher energies might not provide
further benefits, _

30 .. The light beam used for the treatment should
comprise substantially parallel rays of continuous or
quasi-continuous spectral distribution at least in the
400-700 nm wave-length range and the beam shduld fall
substantially normal to the surface to be treated.

35 I1f the sectional area of the light bundle
is less than the area of the surface to be treated, it is



It is advantageoul for the stimulation process if the irradiation is
carried out inintermttent periods 25 and the energy density of the Iight

during the treatnment does not exceed 5 [err]. Wth such an energy the re- ¥

arrangenent process in the nenbrane can reach a saturation and the :

application of higher energies mght not provide further benefits. 30 \vg

The | t. beam-used for the treatnment should conprise substantially

par al rays of continuous or quasi-continuous spectral distribution at

| east in the 400- 700 nm wave-| ength range and the beam shoul d fal
.substantially normal to the surface to be treated. 35 If the

sectional area of the |ight bundle is |less than the area of the surface to

be treated, it is - 4 - expedient to performirradiation by displacing

the beam of light and the area under treatnent in relation to each other in
such a way, that the circunferential region of the area under treatnent is
irradiated first, then approach is nade 5 g @nards the centre region in a
circular path. It is prefer- 2 able if the beamhas at |east 3 cm sectional
area and the treatnment is perforned at normal roomtenperature. According
to anot her aspect of the invention, ,we provide an apparatus when used for

the sti mAXREDILRE B9 oPREFOrRoirradistdons &% diArkaning the bear aftivity,
for -exaniliggi®orand otlhé | agebh@ndeg! ititeatimedm@sSiiiN T lativn boslye&ohf 8€Rek- €.

capabl & O NI hg FhtoRBRENEE: SHEHIRITS AR O Ehe' dFea’rCC
quasi - contndemusrespenent| idi $rradiatedbfiivat attHeamspproddie 190mad@8 nm o/
rangegﬁ ﬁ%ﬁﬁ?&éﬂﬁﬁgﬁcentre region in a circular path. It is prefer-
able if the beam has at least 3 c:m2 sectional area and the
treatment is performed -at normal room temperature.

According to another aspect of the invention, we
provide an apparatuswhen used for the stimulation_ of biologi-

10 cal processes related to cellular activity, for example
for promoting the healing of lesions on the body surface

i.e, wounds, ulcers and various epithelial - injuries

! comprising a light source capable of emitting incoherent !
light having a continuous or quasi-continuous spectral dis-

15. ¢tribution at least in the 400-700 nm range of wave-lengths, .
a deflecting system situated in the path of light emitted o’
by said source to direct beams of said light in a desired
direction of treatment and a polarizer situated in said
path adapted to produce polarized light beams approaching

20. the locus to be stimulated.:

In a preferred embodiment an ultraviolet
filter and in some cases an infrared filter is inserted into
the path of the beams.



a deflecting systemsituated in'the path of light emitted by said source to
direct beans of said light in a desired direction of treatnment and a

pol arizer situated in said path adapted to~produce pol arized |ight beans
approaching 20. the locus to be stinul atdd. In a preferred enbodi nent an
ultraviolet filter and in sonme cases an infrared filter is insertegsinto
e path of the beans. In a preferable enbodi nent a refl ector ace is
arranged behind the lanp to reflect forward the backward- |yprojected |ight
beanms. The reflector surface can be nade of a cold mrror having preferably
a spherical shape or 5 the shape of a raboloid of rotatign. The |igh
source can be a nor nal ingahdbéﬂaﬁ§3565390Fmaﬁ§iﬂ%ﬁﬁyaa?ﬁgﬂaFﬁéﬂuﬁékéﬁF°
bul b. The polisigerangedc @ik theolampi dof indfkedt htonmad dPAIRBdT kwand-
regi stered Trade Mark egul ‘10 palarized,, .cgl. ri sm.or, an

ot her neans é@%d%f%i8%*§%béﬁéﬁﬁbq%%?%grzghﬁiﬁﬁiliékﬁi.gbr??ﬁg gﬁﬂ%f%.d%ade
accordi ng to dfieai coddt mdrricr havihgr pblef ermbliyd i spheribalashapsiog,
the |l engthh of i i dficjie he ¢s {.on dikverql iLect

[ 'ght beans vith SoRBoRics BAMRRsEhil G SRRATORS FheLiGHE UbibedT
may be nmount ezlabebend noermadf |incandescente budprarwipieeferpbdiver matalng.

In a preferaplﬁ fgﬁ?ﬂigwfqtrualight defl ecting system conprises | enses.
- The | ens, when uAted 1 n front of the reflector surface and provided with
di fferent coat- The polarizer may comprise a polaroid filter

(the word POLARQID is a registered Trade Mark), a specular
Nt 10 polarizer, a Nicol's prism or any other means capable of
producing polarized light beams.



lo ing materials on each side for filtering out the ultra- violet and
.infrared wave-l ength conponents can offer pre- ferable features fromthe
poi nt of view of directing the light. In an other enbodinent the reflector .
surface is of the shape of a paraboloid qg,rotation and the lanp is. 15 .
arran in the focus thereof, and a pressed glass plate is arranged in < _J
front the ldnp fixed to the reflector surface and it conprises an D
annul ar spherical specular surface. In a further enbodinent the |anp and
the 20 reflector surface are arranged in_an end EgrtLon of a tupul ar

encl osure and a speculTi® RRRATIENS | ICHPEERRTI 4Ot B SO IHFEHE Fhd-$ RF BT
thereof . fFhgaplgnacthtdd® ivpecuhitiu Dot ahodsings ithel ileedtm dlwiiicn ie the

optical axi of. the directed |ight bgeam propagating i n.the encl qsure,

wher e- 255“?319ﬁ8n§n595 QrﬁHQé%ﬁiﬁiﬁntﬁé gégﬁgg&%gt%ﬁfﬁﬁ%ﬁk&chFequal to
Bremster'seamglaitﬁhéﬁwéngeﬂdénqngﬂeseéxcab&ingnasﬁer encl osure beside the
first pne, with holes defined | | age lL.de | 1 |l e
t he passage of |ight ge?r?gl rn%}{ &% gﬁg@%%&tﬁéhgbgc&}p% r%o ltaé%’tgbgr %%f? %re
30 is antbhprorideosufifidierseconlimgl osure, placed in the path of the
-reflected light beanms to direct thege beans.in parallel, wi:sth the_opti.cal
axis. It is preferabléqfatﬁﬁegﬁEéﬁi%yﬁﬁh%%?@e f FmﬁskﬁﬂmﬂiﬁﬁggeF§1"9
nount ed cdpsebid Bompde se¥l 18nBeka! MHe Vidhs | hehkhr mouneedinint e oangl e 35

defi ned bejween the.reflecting,mrror and the,sgecular .. olarizer is
the doubl@f of AENECIHAR tHorPur § 68 ravEdBRo Rt p1f fafent Fhatmee ..
the efdi cimgcyaterielen-oni@athosiidie ifomreibrebliag butherispeslken- \us/

poIarizm&&gTBE and infrared ane-length components can offer pre-
ferable features from the point'of~view of directing the
light, In an other embodiment the reflector surface is of
the shape of a paraboloid of rotation and the lamp is
_15 arranged in the focus thereof, and a pressed glass plate
is arranged in front of the lamp fixed to the reflector
surface and it comprises an annular spherical specular
surface. '
In a further embodiment the lamp and the
20 reflector surface are arranged in zn end portion of a
tubular enclosure and a spacular peclarizer is placed in |
the opposite end region thereof, The plane of the specular ::
polarizer is inclined in relation to the optical axis of
) the directed light beam propagating in the enclosure, where-
25 in the angle of incidence of the beams on this plane is
equal to Brewster's angle, There is arranged-preferably
another enclosure beside the first one, with holes defined
in the adjacent side walls thereof to enable the passage
of light beams reflected from the specular polarizer and there
30 is another mirror in the second enclosure, placed in the
path of the reflected light beams to direct these beams in
parallel with the optical axis. It is preferable if the
second enclosure of this embodiment is mounted closely
beside and in parallel with the first one and the angle
35 defined between the reflecting mirror and the specular



"5 rises a plurality of plano-parallel plates, nmade preferab- |y of
transparent glass. The stinulating effect of such polarised |ight on
cellular processes has both in vivo and i§7vitro applicati The effect
Wl primarily be described in relation t¢ its in 10 vivo %§9ion t hough 't he
general explanation of the effect of polarised light on cellular actiwvity
applies to a nmuch wi der range of situations. One aspect of the stinulatrng
effect of the treat- nent with polarized light on cellular activity can be

demon-. 15 ep%ié‘}fﬂe?f facCting| do Wbl g6 ¢ ithien @ driel enpataeycos Ertevwstdrlaring
such a treatnent applied to chronic wounds |lingering for years. In response
to the trei@%®¢ the chronic wounds started to heal, first t hey got purged,

then secretion 20 redggechradélr | €6 elnerEdsy ctlye cefiftdieBicyod f/qeabb=
endi ngs appeared on,the bases, of e ungs he Lt heki ' ted on
the edges.r¥&Rt$9Bcdss Hﬁﬁﬁ?ﬁﬁﬁgﬂswgomﬁquéﬂﬁﬁkﬁgkbggé?ﬁyiéﬁkgén nds

got fild ed-Lpest Beplulral ieal et whaGOHpanakkabfpbatesusmad&Npreﬁerab-

On the basj s o% cgcloloqjcgé gﬁagknations of snears taken fromthe wound
secretion PerOFctEARSRA "L 312 PPlat nent, the effects of irradiation with

pol ari zed |ight can bersenstimaddtdsngf efifecs. ofheugh qiblarbsed nkightednt he
Phe neor oti BHAr REreoRpt: RS hERer Lor vidid diirivh i Brd MHl featipht
the intenditey effetagetyloprimandiyabed deisgr dentrgl atien tPcib8sAni n
s ol VL 55Lch gLn EEoRntsal o o Geade ke coc
pgTEentag@olarised light on cellular activity applies to a muc wider
range of situations.
One aspect of the stimulating effect of the treat-
menE with polarized light on cellular activity can be demon-
15 strated effectively by describing the experiences cbtained
during such a treatment applied to chronic wounds lingering
for years. '

In response to the treatment the chronic wounds
started to hesal, first they got purged, then secretion
20 reduced and later completely ceased., Blood-vessel endings
appeared on the bases of the wounds, then epithelization
- started on the edges. The process of healing was continuous
(o the bases of the wounds got fillad up, then they healed in
~ some cases after crustation.
25 : On the basis of cyi.elogical examinations of
smears taken from the wound secretion before and after
each treatment, the effects of irradiation with polarized
light can be summarized as follows. '
The irradiation increased the proportion of
30 healthy leukocytes which are ready to phagocytosis, to
the necrotic ones. '

' ‘Not only the number of phagocytic leukocytes
but also the infensity of phagocytosis increased signi-
ficantly, This increase in intehsity manifested itself

35 both in the highly increased number of bacteria phagolysed
by the respeétive leukocytes and in the higher percentage



of healthy and phagocytic | eukocytes anong all | eukocytes: After a few
nunber of treatnents the cells tak- ing part in the imunol ogical
protection, nanmely the eosinophile cells, |ynphocytes and nonocytes
appear 5 .%in the snears. Both the quantigy and quality of granuli in the
cyt opl of the cells changed considerabE§ under the effect of the U
treat t which was denonstrated by the appearance of clearly visible |arge ™
granuli. 10 ~ The quantity of fibrin fibers originally not or
hardly observable in the snear, nmultiplied under the effect of the

treat ment,ofinHesllehiyiiandl phaphicrytiiidri eskocytes teoriegicglioldudkion yesy i on

I ncreased both in IengtA‘uf@?p Ehifw @gp LY ARt % NeAk" 3G cg ipak
bundl es. 15 n response to the treatnen e conposition o

i mmunopr ot khgspirmtt He sthe einaunigdo giral cpirafiest s dnamedypttdee t he
starting and activyation of. hunpral ,protection. lrradiation with polarized

Vi ght faci SPBAPERANLE RARLS s aLVPENAHESE AN PNRARGSHRER rRPPEArBGur se 1o

di f.ferent gROeRRS salkdrscase of different fractions. The hi ghest average
growt h was observed in the i nogl ohul i n bei ng .about '+ 85% ared to
the pre-treatnent averaé;%tnanag, qaﬁé‘r@agyt%dlSﬁég‘llatiyn&fea%‘éaﬂ\"igggu"t + 21%
appear ed i phéheyitoplusm o PbtthencalllsnahamgedSconsiderably unlder the

bi ol ogi cal gfe tsfd : crieed er ei naz_l%q‘ are_cl ose:’% reltat(fﬁdbto &he phase
transiti on®2586&i &'e threALmeRAn AT P RRPAST TR 99ePYoF AP heads in
the cel | neppearanced opficléardyevisible thatfpe grbaciliaf polariz- ed light _
exert on the lipid bi er. kS C b ai 0 pQsition ;

t hat flﬂJe anti gen structtr%s-‘s%gﬁggi r:of'F s#eajht?%?h Itfﬁgg\ﬂ?gc#r%lyjfélbg?i?m%et cel | ;J
can provi derahardiyn® bssmeableuddethehesmédegt muil tiplldred adndeght hiey

triggeringg fe Y- JRCYHd CeFESPABAE, Brid {WETEATEIZIORS SRR FikFihs
with a tendency to disintegration increased both in length
- and thickness and they were often arranged in bundles.
15 In response to the treatment the composition

of immunoproteins in the secretion has changed which could
also prove the starting and activation of humoral protection,
Irradiation with polarized light facilitated the quantitative
growth of immunoproteins, of course to different degrees

20 in case of different fractions. The highest average growth
was observed in the immunoglobulin M, being about + 85% "
compared to the pre-treatment average value, whereas the QJ
lowest increase of about '+ 21% appeared in the immuno-

] globulin A fraction, _ . _ _

25 The biological effects described hereinabove
are closely related to the phase transition associated
with the change of conformation of the polar heads in the
cell membrane’s lipid bilayer, i.e. to the effect of polariz-
ed light exerted on the lipid bilayer., This can be explained

30 by the supposition that the antigen structures béing pre-
'sent in the vicinity of immune cells can provide an immune
response under the ef fect of polarized light by triggering
a non-specific response in or increasing the sensitivity
of the immune cells which, inter alia, can contribute to

35 the healing of wounds. ' . )

If polarized light changes the membrane structure



bf the immune cells which; inter alia, can contribute to 35 the healing of
wounds. If polarized |ight changes the nenbrane structure of the
| ymphocytes, then this intensifies the activity of the receptors Qf the
T ynphocytes on one hand, and on the other nd the change in tth%@nbrame _
Structure can directly activate the cyclic pdenosin nonophosphat®~which 5
n trigger the energy-generating process of the cell. These two effects
can generate a.local imunol ogical res- ponse. In the course of the
triggered i mune response | ynphokins are rel eased that are capabl e of

st arti ngodn thenkphphocyit eshaitherathisnintensifiies thacers§dviiiwl ves the
triggeri ( r dd . i .| BAididd ng the
m grati or@qoghnéﬂf%%ﬁggg?s% fdﬁc?oﬁdﬂggot%ﬁ?ctqtdg%éﬁ%cn%?ggt i ?hFact or), the

fact or Nehe then-hpnd shenahange | tnFibeoMEMR{ PN St EUESH T ECE AN
(Eosi nopleaclfly oEEUBLR e R PLe 8BEN0RATE dodphosphatieicwinldh act
u

t he nonocyt es, neuotroghlle granul ocytes and eosino hi#\fF el l s, to the

af f Bct ed canet r¥aee6qtbat Bnengi-IPRPEALANGRIPTETT ° e8ldee to that

particul yhfdEewdOeffects can genefBtracaoldical immwusbiogesailn rides-
menbrane structure, the quantity of factor SRF (Skin Reaction Factor) that
i ncreasePAO®er neabi l ity  of bl ood-vessels will increase, thus it

facilitates the circulatittie aulrdetdfsthey tirfigdemed pimnmanieor esiparise
AR I NSRRI R RCY R P
"l %hocyti@mudﬁlbgtcael etjaimd édet bonpr Thiismohed n eseactdoby imyaleves
i lperéﬁglf?iggering of the factor MIF (Migration Inhibiting
Factor) inhibiting the migration of makrophags, the factor
MCF {Monocyte Chemotactic Factor), the factor NCF (Neutro-
phile Chemotactic Factor) and the factor ECF (Eosinophile
15 Chemotactic Factor) and these factors together attract the
monocytes, neuotrophile granulocytes and eosinophile cells to
the affected area.
Consequently, the aforementioned cells will
migrate to that particular area. :
- 20 On account of the changes in the membrane
structure, the quantity of factor SRF (Skin Reaction Factor)
that increases the permeability of blood-vessels will

increase, thus it facilitates the circulation and in this
wéy the transportation of the protective cells in the blood
25 stream to the wounded area,

The above described events facilitate the
cellular immune response (with T lymphocytes, killer cells)
and the humoral immune'response by means of T-helper cells.

' " The transport through the cell membrane will
30 also be facilitated by the fact, that the initially ir-
" reqular configuration of particles in the interstitium
take a regular formation under the effect of electric field
induced by polarized light., The process of re-arrangement



The transport through the cell nenbrane will 30 “also be facilitated by
the fact, that the initially ir- regular configuration of particles in the

interstitiumtake a regular formation undgrathe effect of electric field .
i nduced olarized |ight. The process ¢ﬁ6?e ar r angenent in response to .
an elect al- field is described e.g. in the paper of H P. Schwan and L.D. O

She{ "Alternating Current Field-Induced Forces and Their Biol ogi cal

| mpl i cations El ect roche Sqci e nyary 1969. 5 pp 22c-25c). On
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i nvehti orPRi € descri bed t hrough exenpl ary enbodi ments thereof, in
which reference will Hnnthle bastiise ot cohpaabong dfeead mbsed | e fiflee tdr awi ng:
Fig. 1 sh Siypl S | e e first
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reverse; srlar V|em10 er e
Ni d@ - ;N|sqilulafeacii¥tﬁwrbyecontrolling the behaviourof the cell

membrane, o/
A number of embodiments of the invention will now
be described with reference to the accompanying drawings.. In
thé drawings:
15 _ The invention will now be described through
exemplary embodiments thereof, in which reference will
be made to the accompanying drawings. In the drawing:
Fige 1 shows a simplified schematic sectional elevational
view of the first embodiment of the apparatus accord-
20 ing to the inventicn; '
Fig, 2 shows a schematic sectional elevational view of
a second embodiment; -
Fig. 3 is similar to Fig. 2, in which the direction of the \J
light beams is reverse; :
25 Fig. 4 is a similar view of a further embodiment, in which
Nicol-prism is used as polarizer;
Fig. 5 shows a detailed overall sectional elevational view
of the apparatus shown in Fig. 1;
Fig, 6 shows typical transmission characteristics of ultra=-
30 violet and infrared filters; -
Fig. 7 shows transmission and cross~over characteristics
. of different types of polar filters;

a,b and ¢ (where applicable)
35 show various photomicrographic pictures of smears

taken from wound secretions, demonstrating the
cytological status before and after treatment,



Fig. 5 shows a detaitled overall ‘sectional elevational view of the apparatus
showmn in Fig. 1; Fig. 6 shows typical transnlsS|on characteristics of

ultra- 30 violet and infrared fllff Fig. 7 shows transmj,ssion
and cross-over characteristics of different pes of pol ar f||%§§§ F|g 8
to 16 ab and c (where appllcable) 35 show vari ous

ot ami cr ogr aphi ¢ rpispegtdyedfly snears t aken from wound secretions,
dermonstrating the cytol ogi cal status before and after treatnent,

respecti véigssi y&. a1and dnd ﬁ‘%oﬂxﬂﬁ&ﬁf@ﬁnyﬁﬁbdfqrthPh@eﬁ@é'é'tﬁ“Lﬂﬂeﬁt of

| mmunoprotein fractions in sqpplgﬁmuﬁabpat@@“ﬂf}éﬁ@&@ﬁge&nt@gﬁﬁﬁgﬁ, res-
pectively; and Fig. 18 to 20 show vari ous ﬂggrans I llustrating the

vertical and horizontal sizesalfefobafiergusngd brbEeasmenthef1e
According to the present inv Yed Oivel hagnapen dlscovered that t he

application of olarlzed Ilght of sufficie I nt ensi l1s j,n
pr edet er nifiide Wﬁ% @Ryt h r ANRN cvar bePUsy Qﬂﬁﬁ%%tixﬁ fﬁé (ﬁﬂe
Though there are nunerous knayer t'yalf ahdt ho rgemiedl osizbkspelfawounds

sunmar i zed and demonst rat od. BYEKIADE ARy PEAGSR St SNORLERSEhoul d be- t aken
into account when pol aAclt:loa-Qﬂriggm ther peesed hoinsent Lonstitmhes ceém
embodi mendiACaKe e thats R ARREI S RGA o A 28 18ghe ¢ 1<t
. sufficient intensity that falls in a predetermined wave-
e length range can produce a biostimulating effect, Though
there are numerous known ways for the generation of polariz-
ed light, in the following déscription the specific con-
ditions will be summarized and demonstrated by exemplary
‘embodiments which should be taken into account when pola=-
rized light sources being used to stimulate the healing of
wounds,

Fig. 1 shows the schematic arrangement of the
first eﬁbodiment of an apparatus for generating polarized
light which can well be used for the healing treatment of
wounds, The light source produced by lamp 10 is built in-
tegrally with reflecting surface 11 adapted to direct the

W, backward light in an axially forward direction. If lamp 1O
is made by a point source or by a nearly point source and
the reflector surface 11 has a rotational paraboloid shape,
the majority of the light beams will be passed in parallel

~with tﬁe optical axis, In that case the lamp 10 should be
placed in the focus of the reflector surface ll,

' The next element in axial direction after lamp

10 is infrared filter 12 for the suppression of infrared
components emitted by lamp 10, The filtering or suppressing
of the forwardly reflected infrared components will be more
effective if the reflector surface 11 is designed as a cold
mirror that fully reflects the visible components, whereas

[
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i ght which can well be used for the healing treatnent of wounds. The |ight
source produced by lanp 10 is built in- tegrally with reflecting surface 11
adapted to direct the backward light in an axially forward direction. I|f

| anp 10 is_nade by a point source or byéaqnearly poi nt source and the

refl ector rface 11 has a rotational /4ol oi d shape. the majority of the\,ﬁ
| i ght be W ll be passed in parallel with the optical axis. In that case *
the lanp 10 should be placed in the focus of the reflector surface 11. The
next element in axial direction after lanp 10 is infrared filter 12 for the
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treated surface'might cause undesirable effects (without
the suppfession of the infrared components). The density
of the luminous flux of the predominantly visible light
incident on the. body-surface under treatment should be

15 in the range of about 20-150 mW/cm,

In Fige 1 a light deflecting system 13 is
illustrated schematically, The task of the light deflect-
ing system 13 is to project the light of the lamp 10 in
parallel with the optical axis, by providing the most

20 uniform spatial distribution possible., The deflecting
system 13 can be built of traditional optical lenses,
but the lamp 10 with the reflector surface 11 can also
be regarded as an embodiment of the deflectihg system
13, if they can produce together the required axial

25  light beams, The apparatus has a tubular enclosure 14

' and by increasing its length the beams propagating non-
parallel to the optical axis can be suppreséed. Con~
sequently it is not essential that the light deflecting
system 13 be built of lenses. Indeed, the low value of
- 30 the light intensity and the relatively significant light
reflection is a disadvantage of the embodlments using
lenses and due to the higher absorption more powerful
bulbs should be chosen to provide a predetermined lu-

»



illustrated schematically.  The task of the light deflect- ing system13 is
to project the light of the lanp 10 in parallel with the optical axis, by
provi di ng the nost 20 uni form spati al ébrlbution possi bl e. e '
defl ecting system 13 can be built of tradiftoonal optical |enses t the.
kamp 10 with the reflector surface 11 can also be regarded as an enbadi-ment
of the deflecting system13. if they can produce together the required
axi al 25 | i ght beans. The apparatus has a tubul ar -encl osure 14 and by
increasing its length the beans propagating non- parallel to the optical
axi s can be mﬂnnussedtpﬁun-Qmuﬁhmtbyhbr handt howewveral theatpawer | i ght
defl ecting s I n ngee I I f 30 t he.
| i ght |nten5| y an Hﬁpr el%hé)t&'llstjelégs%?ﬁls bcgﬁst qﬁéﬁsrg égtblg%nql S a
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agai nst ul travi Ivity I's even nbre 1ntensive 1 n
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elimnated by filter I'traviol et range of spect rum
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absor pETon Ofeyae 15h24E0" € fangpelféa%lsnsg ety um becorres particularly
filter 15 is also advisable in combination with glass
lenses. Thorough absorption of the ultraviolet range
of the spectrum becomes particularly significant in
1s embodiments operating without lenses.

In Fig. 6 diagram UVP illustrates the trans-
mission characteristic of an ultraviolet filter common=
ly used in photography., The absorption of the ultra-
violet light will be more effective if the ultraviolet

20 filter 15 is made by a yellow filter, also commonly used
in photography, This results in & decrease in the visible

', light output mainly in the range of shorter wavelengths,

Diagram YF in Fig, 6 shows the transmission characteris-
tic of a typical yellow filter.

2% .Linearly polarized light is produced by
means of polaroid filter 16 placed in the path of the
light beam. The polaroid filter 16 can be made of a
polaroid plate-filter commonly used in photography, Such
a filter is e.g. the polaroid filter type 4K of the

30 Spindler~Hoyer GmbH (W. Germany). Diagram PF in Fig., 7
demonstrates the transmissinn characteristic of such
a polaroid filter., The dependence of polar.absorption
from the wave-length can be determined on the basis of

%
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15 embodi ments operating w thout |enses. Ih Fig. 6 diagram UVP

illustrates the trans- m ssion characteristic of an ultraviolet filter

comon- |y used in photography. The absorption of the ultra- violet |ight .
will b re effective if the uItravioIetf filter 15 is made by a

yellowsd¥ | ter, also comonly used in photo aphy -This results in a o/
decrease in the visible light output mainly in the range of shorter '
wavel engths. Diagram YF in Fig. 6 shows the transm ssion characteris- tic

of a typical yellowfilter. 25 Linearly polarized light is
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beam The pola | ter can be | arord plate-filter

commonl y usGb&ﬂ@ﬁﬂRﬁ%@F ﬁﬁya &ﬂﬂfe?f P?EFrP§43ﬁ}lﬁhéspﬁfaPBRQq#qur
‘type 4K of EBQﬁQzatﬁﬁ’h”dk?"enH%s @pé ﬂ\éc% 'B%W:l)nd Deé@ha'ﬁltﬂ%ﬁ nFig. 7

denonstratesS the transm ssion characteristic of such PO aroid filter. The
dependence 8ndy@sre ARBSBAVERCE Af (Hal ﬁa?érﬁﬁﬂﬁqﬁ%ﬁn he aeposinghy on

the bagis OPolart:ll‘éia&rDf?hQV%aﬁErﬁIBrMﬁtUQilyT%m RGO1BHC gk h
characteris S a pair polaroid filters of o 03|tquglgélzat|on
n

-di rections 2 ﬁﬁ%ﬂi&F%eﬁlnﬂrgéaTQX?ﬁﬁ fgagte.
arrangenent dlbgmp(m ngfyFRg., 7R0IXY icen begbbseared whatminualhe

R of Fig. Intrarsd m%%i‘epv%‘)f § FavEhENBRTT A oot 00 Bm ahe
wavel engt h eheadphdndib@nom otfhe:qﬂmmusnncebsw nmmim tadieatesi ch
R e
of the spectrum, '
Fig, 2 shows a further embodiment according
to the invention. In this embodiment the lamp 10, the
reflector surface 11 and lens 17 produce light beams
15 parallel to the optical axis,
The lens 17 consists of two parts, namely
of lens body 20 and of coating 21, The lens body 20
can be made by a glass material providing infrared
absorption, in which case the coating 21 shculd be an
20 ultraviolet filter. The function of the lens body 20
and the coating 21 can also be ihterchanged, in which .
case the former provides a UV-absorption and the coat- . W/
ing is made of an infrared-absorbing material,
| The light beams propagating in axial direction
25 1n tubular enclosure 14 are transformed into polarized
light by means of mirrors, as shown in Fig, 2, Specular
polarizer 22 is mounted in the enclosure 14 .in a remote
position from the lamp 10 with an inclined plane, in
which the angle of incidence of the axial beams on this
30 plhne is 55°, Light is reflected from the specular po-
larizer 22 obliquely, in the direction shown with
dashed-dotted line in the figure, and it strikes an-
other mirror 23 arranged in parallel with the specular

n



o the invention. In-this-enbodiment the lanp 10, the reflector surface 11

and | ens 17 produce |ight beans 15 parallel to the optical axis, The

| ens 17 consists of two parts, namely of |ens-body 20 and of ting 21.

The | ens body 20 can be made by a glass na €Di al provi di ng |n%§§red o

absorption, in which case the coating 21 should be an 20 ul travi ol &t
ter. The function of the | ens body 20 and the coating 21 can al so be
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dashed-dotted line in~the figure strikes an- r rror

arranged in parhmléKlﬂﬂtW#ﬂﬂﬁﬁﬁﬁmulﬁhe hoysiimg 24 9. cipnsed byorgbssss
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infrared ranges.
; Reference is made now to Fig. 3, in which an
embodiment similar to the one shown in Fig., 2 can be
15 seen, The lamp 10 is built together with a spherical
reflector surface 11 and in front of which a condensor
28 is placed. The reflector surface ll is formed by a
.cold mirror, therefore a portion of the infrared beams
is projected backwardly in a direction opposite to that
20 of the visible beams into a rear space behind the lamp
10, In this space fan 29 is arranged providing cooling
both for the lamp 10 and the tubular enclosure 14, The

kf_ . cooling air streams out through vent holes 30,
The embodiment of Fig., 3 differs from that
25 shown in Fig, 2 also in the arrangement of the light

source in the right side of the enclosure 14 and in
the opposing directions of the emitted and the outgoing
- light beams leaving the equipment, In this embodiment

the polarizer is made by a plurality of plano-parallel
30 plates of common transparent glass, being parallel to

each other and being inclined relative to the direction

of the incident light, The angle of incidence of the .

light is equal to the known Brewster® s angle, which is



larized light not only in the visible but also in the infrared ranges.
Ref erence is made now to Fig. 3, in which an enbodinent simlar to the one

shown in Fig. 2 can be 15 seen. The la 10 is built together with a .
spherdsgal reflector surface 11 and in froZ%%of whi ch a condenser 28 is

pl ac The reflector surface 11 is forne y acold mrror, therefore a ~_/
portlonpaf the-infrared beans is projected backwardly in a dlrectlon
opposite-to that 20 of the visible beans into a rear space behi nd t he
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An inclined mirror 34 is placed in the path
of the reflected light beams passed through hole 33 in
such a way that the angle of incidence of the reflected
1s light beams is also 57°, The mirror 34 reflects the
incident light beams in a path paraliel to those emitted
by the lamp 10 but into the opposite direction,
This way reflected light beams 35 pass through
the housing 32 and leave it at'the'right-hand end there-
20 of, This end of the housing is closed by plate 36, made
of an ultraviolet filter, The transmission characteristic _
of a polarizer of this type is shown in Fig. 7 (diagram’ C;
PR)., It can be seen that such polarizers provide polariz-
ed light also in the infrared region which eliminates the
25  need of using an infrared filter. Owing to the wider
polarized spectral range the required polarized light
intensity can be reached with much less lamp-power rela-
tive to the designs with an infrared filter.'The'reduced
power generates smaller amount of heat, which renders
30 the usage of forced cooling unnecessary.
In the arrangement shown in Fig.'3 the path
of the light is nearly twice as long as the‘tofal
constructional length of the equipment, due to the re-



of  the enclosure 14 and the housing 32 defines a hole 10 33 having a
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h
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"t 6 _pidOvi de gegwtion which is preferable in view of heat engineering.
Fan 29 is not essential, but it is recommended, par-
ticularly in the case of higher outputs,
During treatment it is often necessary to
change the direction of the light beams, This function

15 is performed by support 37 fixed to the enclosure 14
or 32, to be clamped to a console, not shown in the
drawing. The console comprises known fixing and control
mechanisms providing the required setting and position-
adjustment of the light beams.

20 It should be noted that the embodiment shown
in Fig, 3 is operative without the use of the second

i mirror 34 and the housing 32. In such an arrangement
polarized beams are emitted in a downwardly inclined
. direction through the hole 33. The position of the

25 enclosure 14 can be adjusted to provide polarized beams
in ariy direction including both the horizontal and ver-
tical ones.

A further embod;ment of the apparatus accord-
ing to the invention is ‘'shown in Fig, 4.

30 The light source used in this embodiment is
of a special design capable of generating light beams
substantially parallel to the axis. The lamp 10 is plac-
ed in the focus of the reflector surface 1l having now



5 ternal surface of the enclosure with a |ight-absorbing black coating.
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The pressed glass plate 38 can be designed to form an
infrared and/or ultraviolet filter, '

T Owing to this arrangement only iight beams
extending substantially parallel to the axis can pass
through the transparent central portion 40 of the press=-
ed glass plate 38, A ring 4l is provided to attach the
préSsed glass plate 38 to the reflector surface 1ll,

Whilst the mirror 39 is designed as a normal
reflecting surface, it is recommended that the reflector
‘surface 11 be made of a cold mirror, .

It is believed that the compact lamp shown
in Fig. 4 is the most appropriate for polarized light ;;
treatments which eliminates the need for using'a separate
light-deflecting optical system. |

| The polarizer shown in Fig., 4 is a per se
known Nicol’s prism consisting of a pair of calcite
prisms tooled by grinding and glued together with
Canadian balsam, Angle 43 shown in Fig., 4 is equal to 66°.

The Nicol’s prism 42 is fixed in enclosure 14
by means of retaining washers 44 and 45, The retaining
washer 45 has a frontal opening closed by glass plate 46,
which can be designed as an infrared filter,

| Fig. 5 shows a more detailed assembly draw-



2 in. front of the lanp 10. The ‘pressed gl ass plate 38 has a spheri cal
annul ar outer portion which is provided 5 internally with a mrror
surface.39 reflecting the incident |ight beans towards the centre of the
lanp 10 whi ch shoul d now be regarded as a poj | i ght source. hin the
Jdnternal annul ar edge of the mirror surface Eg the pressed gla pl ate 38
_ a slightly convex form 10 and this internal portion is made of-
transparent glass. The pressed glass plate 38 can be designed to form an
infrared and/or ultraviolet filter. OMng to this arrangenent only I|ight
beams ext eéing ngf sabprdariiddd bight| sburcet ieornespeadipgssoiFhe through

the trans dffgs tosmt 5¢~'rawg{]édém49h8¢mt he B ol dza' eﬁgsp'eﬂ.tq%@ﬁ.- A ring

41 is pro atta essed glass to the reflector
surface menm.tbe Ltrepnila @r"<39'~'h% a§§|1gné@ra§tarﬁ®¢erailr efleediaaized

surface, idy i CEORHRPLAGINAaVHELEBLECE Y HhrroplE{pee 1khpPS frode Of a

cold nlrror It is | i eved the conpact |anp shown'in Fig. 4 is. the

most Sappr megﬁéaﬁ‘oﬁzgéparq"ze'%??3%h§"ff'8&f‘ﬁ@fﬁ st/\/rﬁ chubei #PnBrevidRd need

for using vﬁﬁ?pé‘éélgnth; G*itb'éjeffﬁ»‘&tlé‘ﬁpomb' 9% fdSMn2a ceramic lamp
FThe polarizer shown i Is a per se known N col' 6Srls conS|st|ng of
t
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Canadi an Rplwduimt gl a4 sz#vovmslﬂlfea, ré ltsweeqweﬁ Opéetrbf T Ni col’
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ai | ed assemmﬁbgﬂgwgs arranged in the centre of the disc 53 for

screw-
supporting the electric cable connections and a bracket
54 -adapted to fix the fan 29,
An adapter sleeve 55 with vent-holes is coupl-
15 ed to the frontal end of the tube 50 with cooling ribs
and its frontal end is coupled to a sleeve 56 through a
threaded joint, The sleeve 56 supports internally a lens
holder 57 in which a lens 58 is mountéd. The sleeve 56 is
extended by a hollow filter support 59 designed to have
20 an open top portion covered by a cover plate 60 attached
thereto by a releasable fastening. There are several
filter-holding slots {in the exemplary embodiment four
slots) in the filter support 59, When the covering plate
- 60 is removed, suitable filters can be inserted_into the
25 respective slots of the filter support 59, or the filter
can be changed according to actual requirementé. In Fig,
S infrared filter 61 and polaroid filter 62 have been
shown in the slots of the tubular holder for filters, A
tubular lens holder 63 is coupled to the filter support
30 59 in such a manner that an ultraviolet filter 64 can be
inserted in the joint, The tubular lens holder 63 is
used for holding second and third lenses, 65 and 66,
The apparatus shown in Fig, 5 produces polarized



ing of a polarized |light source corresponding to the principal arrangenent
showmn in Fig. 1. In this enbodi- nent the lanp 10 and the reflector surface
11 are realized by the comercially availabl gycold mrror-type lanmp of 5 _
Tungsr 2210 or 52220 surrounded by a tuéeggo provided with cooling ribs.
The | a Ois-fixed in a ceramc |lanp socket 51, clanped onto a fixture 5

whi ch together with a nounting base 37 is fixed to the |ower part of the “~ -

tube 50 -by nmeans of a screw joint. Disc 53 with vent- 10 holgs provi des

a rear clbight beemshoh @Rowd 38-AQ My TLIRKL AEun@IHrLET$dNgRA=i n the

centre of ' SAPPelt itdd tHe o ectalc axdly.c Toanesticeed and a
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its frontgleRnedeisS uAHYBLb 1Ot 2anldeavef rafrédir ougponerreaaied pbifect ive
sl eeve 56 supports internally a |l ens holder 57 in which a lens 58 is
mouf® ed. Y¥ieSUPREGSSRH« s extended by a hollow filter support 59 designed

to have 20 an open grppt e’ baei sC @fertdte bymboddmen ys aslowo ant Fdilgsb
thereto gi a rel easabl e fast nin%.'ﬂlre are severfl %th r-holding slots
(in the éﬁ%lﬁr&teﬁﬁaﬁﬁﬁﬁnFiﬁ&J Y FhS RYFRRRS: PTi 8FOHGRETt 59. When the
covering t 04 s yenpved, Ltable {1 e Jd ed_into the 25
respectivg*glgpg a#%%%ﬁgi$?ew8§hg%£ﬂ:%é%ég%itgggﬂﬁtééﬁﬁé% gg changed
accor di ngreqguacedalthayujemerates MisibleSlightar of fwhieh Sheand tpw-ar oi d
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ggb“'Tﬁ; ;@ﬂffg%d‘ar's@i&é‘:‘é&ﬂ.f%ehcl'difgcﬁ‘ﬂ §RFQH§&§" d i ¢! gB3RS. 65 and
: ppar at us shown 1n Fig, 5 proddctes polarized 2 ,
should desirably not exceed about 150 mW/cm®. The emitted
light should be linearly polarized. - '
15 ' - The ihdividual constructional details of the
 embodiments discussed hereinabove, can naturally be used
in any other rational combination, For éxample, the light
source demonstrated in Fig, 4 can be employed in the
arrangement according to Fig, 1, however, that would
20 render the use of deflecting system 13 unnecessary. Thus,
the polarized light source according to the invention
should not be limited to any one of the exemplary embodi-
ments, - '
Now the application of the method according
25 to the invention and the experiences obtained during such
applications will be described through the following
examples, _
In order to demonstrate the effect of polarized
light, patients'wefe treéted with anamnesis in which all
30 types of traditional thefapy for healing their wounds had
been applied} without even a temporary success. Altogether
23 patients were treated and the aetiological distribution
of their illness was the folldwing:

-~



I'ight beanms of about -35-40 nn1d|aneter directed sub- stantially in
parallel to the optical axis. The enltted light falls within the visible
range of wavel engths, and both its ultra®gi dlet and infrar onponent.s are
effective 5 |y suppressed. On the ba of the enbodi nents shown’ rn
\5;9 . 1to 5 it appears that for the purpose. of stinulat- ing the healing
wounds a speci al Iight source is required that generates visible |ight,
of which the ultra- vi ol et and infrared conponents are renoved, the

d Iight _shoul d g | | %‘q f
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her ei nabove 8h *Racaral I n any ot rati onal nmbi nati on. For
exanpl e, thbyl vgirticomitas d@nnngsrtabwmbpm; syndgAMpe Té}ﬁﬁ%y!&it iantge

arrangfnent wBFEC Pt f%? FEgr 3ch@WQ aﬁ&“ﬁn&nﬁkdt%g Paff%ﬁ?é hba use

of defTecting system unnecessary. us, the polarized ght source
according t® cheolnﬁcemstﬁpﬁhebﬂ-élﬁotlfbetm n*PQ‘é arevady °(fné‘ t he

exenpl ary eﬂp HQ?Hii Now t he application of the method according 25
to the invention e exp erlences obt ai ned durin Ppﬁh appl i c t| ns will
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Solcoseryl jelly, Debrisan and various local antibiotic
and drying bandages were employed. As a general therapy,
the. patients took Glyvenol, Padutin, Venoruton, vitamins
and other corroborants, and they also received corroborant
15  treatment. The treatment with polarized light was started
after the failure of the above mentioned types of con-
ventional therapy. Mentioning only the extreme cases, one
of the patienfs had. a non-healing wound for more ‘than 35
years, and in several cases the wounds developed 5-20
20 years before the treatment was started,
' The treatment with polarized light was per-
_ formed once a déy. The area of the spot of the light pro-
~ jected onto the wounds was about 4 cm? and the average
~ flux-density of the beams was about 80 mW/cmz. The
25 spectrum of the light ranged between 300 nm and 700 nm,
the spectral distribution did not comprise discrete com-
ponents with high intensities.,
The duration of the treatment wa§ chosen so
that the average energy falling on the wound surface under
30 treatment be 4 J/cmz. When the area to be treated was
' larger than the cross-section of the beams, this latter
was scanned by the intermittent displacement of the light
source in such a way that the wound edges were irradiated



23 patients were treated and the aetiol ogical distribution of their illness

* was the foll ow ng: ul cus cruris devel oped as a consequence of diabetic
angi opathy in the case of 7 patients; it was_caused by arteriosclerosis .
obliter in 6 cases, and in 6 cases bx;&aﬁlcositas or postthronbotic
syndrom ree patients 5 were treated for decubitus and one of the \_#

patients had a“chronic osteonyelitis in the background of his pathography. =™
Prior to the treatment with polarized light, during the traditiona
t herapy, dressin Qi,nt nent and Peruvi an bal
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In addition to the samples for smears largér
_samples were also taken from the wound secretion - when
it was possible « to determine the composition of

15 proteins, particularly immunoproteins, in the serum,

For the duration of the treatment with
polarized light the patients did not get any kind of
antibiotics and only dry bandages were applied.

On the basis of the cytological examination

20 of smeérs. taken from the wounds before and after every
treatment, the followxng general results have been ob-
tained: ' o ;)
a) The ratio of healthy leukocytes ready for bacterio-
phagocytosis to the necrotic ones increased to a sub-

28 stantial degree as a consequence of irradiation with
polarized light, The increase of this ratio showed a
fairly varied picture in the examined cases. It occured
in several cases that, whilst there were no healthy leu-
kocytes at all in the smear before treatment, the ratio

30 of healthy leukocytes to the necrotic ones increased to
50% : S50% in the smear prepared immediately after treat-
ment, ' | '

Irradiation with polarized ligﬁt facilitated



30 treatment be 4-[err}. When the area to be treated was | arger than the
cross-section of the beans, this latter was scanned by the intermttent

di spl acement of the light source in such a way that the wo edges.  were

I rradiated first circunferentially and eJ nner region s reachsgd by a
civzcular inwardly directed novenent. The typical duration of the treatnent
Shﬂfeach position of the |ight source was between one and two m nutes. 5

Bef ore and after each treatnent respective sanples were taken fromthe

wound secretion and snears re prepared for mcroscopi c eval uati on using
fixation t Gl SRer aracen lpal thiinharkos vEaser rEbROHOUARYS { ho
progrgss ofsdmcteegwmmega%rmmfsesngt—éeaewaﬁf 1t£h|is gﬁ_&dpalilny ﬁa&ﬁwueh d alnd
ceased, sneasrs,,cou re-_ pared_an re. addi tion tq the sanples
f or snearsqiﬁiﬂﬁ éﬁﬁg?bg %ﬁ%ﬁe?aﬁgHidnhﬁth%gﬁﬁﬁﬁﬁdsEEPg'%NFQ when
it was possddie sanpldet bomievert heitonpesphireiolddly hpgbt aifter the
“partigularly; i r ins, dnt serum. For the duration of the

t r eat frent vf/ijt'ihggprgflgri g‘éga?lﬁv&r{{% hcgﬁpﬁtPgE}"Ssdi d not get any kind of

anti biotics and only drMoisanddgecheel eukpplited. ion the smeas efertehe

cyt ol ogi ca

ofter over U ARAT “BraRulacts FECRnihE the, LI K BRET BRI RAC
a) The rat idefensean eabahdsmoeyft ethe cadgahdsmhasteidho-iphtibecppssi s to the .
Tecrot e SHRMGRERICTor) B kodiriof A8hcH AR ShofBTLAR S
"f@-l? var itée meytrephilengremioryiteasswalilovodaateria in order
to protect the organism, The measure of the intensity of
bacterio-phagocytosis is the number of bacteria swallowed
by. a. single neutrophile granulocyte.
Figs. 8a, 8b, 9a and 9b demonstrate these
15 phenomena,
Fig. 8a shows a smear taken before treatment
in which a great number of extracellular bacteria can be
observed and the overwhelming majority of the leukocytes
is_forﬁed by necrotic ones, The situation after treatment .
20 is illustrated in Fig. 8b, the extracellular bacteria have
substantially been vanished and mainly healthy leukocytes
can be seen, o
Another typical smear is shown in Fig. 9a,
in which the number of necrotic cells was high before
25 treatment, and after treatment as shown in Fig, 9b, a
substantial increase occured in the number of healthy cells,
b) The intensity of phagocytosis has also incrgased. In
addition to the increase in the ratio of healthy phago-~
lytic leukocytes, the intensity of phagocytosis has
30 also increased as a consequence of irradiation with
polarized light. The rather sluggish bacteriophagocytosis
before treatment, which meant the swallowing of about 8-10
bacteria by a single cell, was becoming more and more



in several cases that, whilst there were no healthy-leu- kocytes at all in

the smear before treatnent, the ratio 30 of healthy | eukocytes to the
necroticnes increased to 50%: 50%in the snear prepared i mediately
after tr - ment, Irradiation with polaw zed light facilitated t he
energence of heal thy | eukocytes on the z 's surface. The extent of K

I ncrease of thirs ratio in favour of the healthy | eukocytes could be
observed nearly in each sanple, however, it. was particularly high after
the 5 first fewtreatnents of a series. Mdst of the | eukocytes in the
smear hatensdwme opind ghandleokaayt éorphagotllyserhaip ©6 t 80-d6d ul ar

def ens ' t o] e nost elenentary form of
pr ot ec ?gﬁ%pggcm‘?é(ﬁ ngﬁ hé%?% ves l‘[\Im(.)'cgalt@ﬁ‘e»'t}neut rophi |l e granul ocytes
swal | ow bacteria i nﬂmedéntteosprtot et phagocysvissia idecaksasogharadc« he

'“tensi:&)‘ Qfedbﬁfs{ ¥hé- ;99 gehkt %ﬂé&%th”‘éWée é’iuﬁ@%{z éhéﬁ%‘tﬂ?}a%%d by a

si ngl e neutrophi’l e granu ocyte 8b, 9a hese
=3 beukesytes prthia sagad mﬂm efkBealdihyt oneeat WhALsitn which a

~great gy E-Qbﬂ? a€ﬁé'Hbiﬁéﬁy”fgyEb&ﬁ@egewﬂﬁﬁﬁégggg@ﬁg tige overwhel mng

.majority oc tes I's ecrotic o Situation after
treaInbﬂfOEG trqa$m¢m stﬁiﬁéﬂlqhQﬂgthﬁ regdoednacessedatobact eri a have
substag@Labgg been-vani shed and nmainly healthy | eukocyt es can be seen.

Anot her typical snear i-s shown in Fig. in which the nunmber of necrotic
celI's was hi gh bef crte98 tw°tPéﬁﬂﬁﬂﬂ“aaﬂﬂeaPP€Fﬁﬁ%kﬁﬁ%ﬁtsignéhown in Fig.-
- 1P, 2 ficant in the initial phase of healing, because the heal- \/

ing of wounds is impeded mainly by the presence of extra=-
cellular bacteria, |
The appearance of sound healthy leukocytes in

the secretion and both types of the intensification of

15 bacterio-phagocytosis promote the annihilation of extra-
cellular bacteria. _

Fig. 10 shows a situation before treatment,

where only few cells phagolyse and each of them swallows
only few number of bacteria. Fig,l0b shows the situation

20 after treatment and it demonstrates that the number of
phagocytic cells and the number of bacteria swallowed by y
one cell has increased noticably, A similarly considerable ' Q)
intensification can be seen in Figs. lla and 11b, illustrating
also respective situations before and after irradiation.

25  The smears taken after irradiation also demonstrate fhe
disappearance of extracellular bacteria. .
c) Under the effect of the treatment with polarlzed l1ght
the immunological (humoral) defense of the organism is also
triggered or intensified.

30 It is known that this type of protection
against bacteria is provided by plasma cells,'lymphocytes
and monocytes, These types of leukocytes produce.immunoe
proteins, killing the bacteria. The appearance of these



substantial increase occured in the nunber of-healthy cells. b) The
intensity of phagocytosis has also increased. In addition to the increase
in the ratio of healthy phago- |ytic |eukoryfes; the inten of "
phagocyt03|s has 30 al so increased as & Consequence of i radlat|Qﬂimnth
polbarized light. The rather sl uggish bacteriophagocytosis before treatnent,
Wht ch, meant the swal | owi ng of about 8-10 bacteria by a single cell. was
becom ng nore and nore i ntensive, and the | eukocytes phagol ysed up to

8g 100 bacteyiips undshst kel feard @uf-dbheahurrmtbiﬂmas ndespiery im;mur;]o-

phagocytosis is aJ so charac- terized by ercentu of .the
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Fig. 10 shows ation before treatnent, where only few cells phagol yse

and each OPQQQﬁNtﬁgfloms only few nunber of bacteri a. Fig.l Gb shows the
situation 20 after tdeatesarahdcasedetbrese aebls happens e mkreaty
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i Qcr8ased considerable intensification can be seen
in Flgs 1n£;mhpggbcelﬂpu§m&gqiﬁp to other cells varied from one

case to the other. It happened that no lymphocytes were
found among the leukncytes before treatment, whereas the
ratio of lymphocytes increased to 4-10% by the end of
15 the treatment, With increasing number of treatments
lymphocytes could be seen in the secretion already before
the next day’s treatment, but their ratio before treat-
ment was, for example, 2%, which increased to 20%
following the treatment., |
20 A similar phenomenon was observed in the case
of eosihophile granulocytes, the ratio of which increased
_ from the initial 0% to 1-5%, then in a later phase of the
Lo therapy from the initial 1% to 20%. Similar increase of
fhe percentual ratio of monocytes was detected from the
25 initial 0% to the post treatment 5% and in a later phase
from 3% to 5%

The cells that provzde the immunologlcal
defense of the organism, appeared generally after the
second or third treatment, but a significant quantitative

30 growth could be observed generally during and after the
seventh-ninth treatment, However, the presence of these
'ceils stabilized only after the 15th-20th treatment, up
to which their quantity decreased between subsequent
treatments,



al so respective situations before and after irradiation. 25 The snears
‘taken after irradiation al so denonstrate the di sappearance of extracellul ar
bacteriéggc) Under-'the effect of the treatment with polarized light the .

I munol cal- (hunoral) defense of t he ozzﬂ smis also triggered or
I nt ensi d. 30 s kn fhat this type of protection i’j
agai nst bacteria is provided by plasna cells, |ynphocytes and nonocytes. ~~-

These types of | eukocytes produce | muno- proteins killing the bacteria.
The appearance of these S peans that t he organlsnlnnbll%fes deeper

el
i mmuno- | ogi cal nechan|§MséhF%e pmenEheseavenf &ireade ERERI®a. Wil e

the snear tgigvs befothel lbrraﬁjiai Ohe821hg P cEySS a‘rh!snw e tifer
granul ocyt es

t t h f uk t
al so appeaﬁ&PQ#§}°EHﬁ ﬂﬁ&ﬂQﬁ§¢ﬁ€ﬂé$'|% s ‘ﬁqig FR rJi&%?y esggave
cells are ment. théeecazireopiv | eracksso fl whghgméssnesdofolaukasytes in

o B N LTI 57 e e M P ST P
vari ed frommnunchogitalthaﬁﬁﬁnn It happened that no | ynphocytes were
| ymphocytes | noreased 6 igs 0yt hEE.Hoepnd il SR b B ratiradtnept ,
i ncr easi ng wiltitbevi si bl yeatigintrun yephofy exs rame il hkasebncitertiz amdr et i on
s Tor oXiHdlnoBELstEcNIGH JEBb a3 naidlt e £h! nETU L P
- A si %0l ar mnanu&nmmteasnobgmhnnitwneneo¢a§@ukoqm@eaopanl@qysannocytes ()
the ratio %&d”‘f@b'@ﬁ&@§5Q¢e situation after treatment and it can
be seen that some lymphocytes have appeared. and the
extracellular bacteria have disappeared., After a later
treatment monocytes can be detected (see Fig. l2c). In
15 Fig. l2c it can also be observed that fibrin-fibers are
already present, Similarly, Fig. 13a illustrates a pre- i
treatment condition with low granularity, Only neutro- i
phile granulocytes can be seen. After treatment the
eosinophile cell has also appeared (see Fig. 13b), After
20  successive treatments a géeat'number of eosinophile cells
appear in the smear as shown in Fig, 13c. In Fig. l4a
lymphocytes can be detected even before the treatment and .:J
the quantity of which has considerably increased after
the treatment (Fig, 14b), |
25 When the process of healing is examined, it
will-be discovered that at first the quantity and activity
of the neutrophile grénulocytes increases in a chronic,
refractory wound and after that, or partly at the same
time cells offering the higher forms of protection appear,

30 and when these mechanisms of protection become relatively
stabilized, starts the spectacular process of healing of
the wound. ' '

-~

d) The evolution of immunological protection is verified by



JFig. 13aillustrates a

fromthe initial 0%to 1-5% then in a |later phase of the therapy fromthe
initial 1%to 20% Simlar increase of the rcentual ratio of nonocytes
was detected fromthe 25 initial 0%to %ﬁf ost treatnent 5@6and in a

| at er phase from3%to 5% The cells that proVvide the immunolo | defense
Qf the organism appeared generally after the second or third t ment
but a significant quantitative 30 grow h coul d be observed generally
during and after the seventh-ninth treatnment. However, the presence of

t hese cells staglllzed onI after .the 15t h-20th treatnent tﬁ mhbch
their quanthychacdecuy Bh mggﬁléays@qtirﬂuweaweﬁtsgrantﬂ’?i at

there werecqptopadsmvicst btiee st @l sQf tidha mgel sagehanaldiery thcebfecthb® is a
r at her S|g€éf|cgnt enonstration, since before the first treat- nment there
were no trac8s &f %Sence of | eukocytes in 5 the secretion of any
of the patients that\Mnﬁah@Iavade cmmﬂnﬂsgﬁcahadé&smsamé%;p éAaymiea\s a
‘condigi on e treajnent,with I bl h ny r. of xtracell | ar

Ibact I a aﬁgﬁg uﬁél sf?tlb‘é%?]eYFoBﬁ;gg %sm sp gB(iFr&fﬁ i n%%ﬁ?gBﬁFl £°fo
gr anul ocytmsoecatiioer dgairss bf bbemlemayi@esamantbe peelsenléleg ofl2® shows the

t uat t t
Sppear oo ShEERAY e TE e FEF 2" EBPUIBARED L nBORR O P 658G 1
t r eat ment nanbvytgroﬂmht&nde@apeedangaadﬁgﬁuqncynzvneﬁa Fig, 12c it
can al so be observed tWﬁ%é'biﬁg EHQGT%Hiﬁbﬁ%ﬁQ@F¥th?ﬂ%ﬂchéﬂékéa ky’

tnment condition wth | ow granul
newm) ph@*begﬁaﬁlﬂlldo&naakl%‘anof)e9§é@hllw1t@? eeeuregdndn rreesponse to

the treatment with polarized light, Before the treatment
the granulation in the neutrophile granulocyte cells was
weak, hardly detectable, In the post-treafment state as
shown in Fig, 15b a definite, large-grained and well de-
15 tectable granulation can be seen in the cytoplasm of the

i cells,

e, -

e) The féw fibrins when being presenf in the pre-treat-
ment smear are thin with a tendency to diéintegration.
The presence of fibrins in the course of the
20 first few number of treatments was hardly experienced. In
response to the treatment with polarized light the quantity
of fibrins multiplied in relation to the pre-~treatment
condition. These fibrins are formed to long, thiék, parallel
i straight fibres arranged often in bundles, This is illustrate
25 ed in Figs, 163 and 16b showing smears taken before and
after irradiation, respectively. The effect of treatment
with polarized light on the composition of'immpnoproteins
in the secretion has also been investigated. The composition
measurements were carried out by the immunoelectrophoretic
30 technique, 0.4_/u1 volume of the secretion was required
for each analysis to prepare the samples on a specially
prepared plate for immunological tests, Eight different
proteins can be measured usually on a single plate. There



eosi nophile cell has also appeared (see Fig. *13b), After 20 successi ve *
treatnments a great nunber of eosinophile cells appear in the smear as shown
in 'Fig. 13c. In Fig. 14a |ynphocytes can, %%detected even_before the

treat nent_and-.the quantity of. mhlch has sderably increased after the
treat men Fig. 14b). 25 When the process of healing is S
exanm ned,~1t will be discovered that at first the quantity and activity.of <=,
t he neutroph|le granul ocytes .increases in a chronic, refractory wound and

after that, or partly at the same tine cells offerlng t he hi gher fornms of
protectiong apged'e e heséh IS t econe
retatively" gt gb ta':b}irdstggﬁg!?he%ntspect agﬁ?g?gﬁroq?e?sh Rhggh g‘g%sgf t he

wound. d) AAetdve aness dper fadading it epebt dceicsian arei knownay t he
change in &hers%'aet Y K gHdlrieery CBRNBE! peh fdkhdd ! 0! 85pRay the

cells, tak |ng | ace under 't ect of the treatnent G anu
conpri ses B® P?é%uﬁﬂ&#%iﬁﬁlyhﬂ§ nlso (abseluse MalHee all types of .

orgagc matter requi recbﬁpingreha@tdm&awaﬁhomféItaeafﬁdit}&darasence
of a definite, |arge-size 8ranu|at|on 'S Eroo guanti- tative

‘growt h andPEPbednafc@ctiansnhsensyase., F#@& t Saq&m§QEﬂﬁﬁ§Wﬁn§PﬁéR§the

changesIrbexveabﬁmahénsietVe Fe%hﬁtédﬂb@ntﬁécvwﬂidél6¢SPR859t()the
treatnment with oIa !zed I| Eefore t he trﬁatnent t ranul ation in the

neutropmlﬁpﬁrﬁ Qgcﬁﬂ gsma Ywodacing, the Jesdct e PAtphan
post - treatmerhahat @ rasj e1Osn ahdFlo@lt]Jﬁbir@gdeﬁbnbbettdLﬁFQeoﬁrGbaﬁd and

el g™ TErace i8R BSI AL ADY' BLIR Y DS RDghl AN S BRD Qi
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of the obtained areas can be determined by means of a
planimeter, Then the quantities of the fractions are
calculated in relation to the standard areas. Such out-
lined contours are'shown in Figs 17a and 17b (before and

15 after treatment, respectively). The figures associated
with the respective components indicate the relative )

indices of the related areas, St
~ In the course of the measurements the com-

position of immunoproteins in the secretion of three

20 patients was analysed and the samples were taken before
and after each treatment of a series. The effect of the )
treatment is reflected in the extent of change of the i;)
composition. Table 1, shows the percentual changes of
immunoprotein fractions of three patients A, B and C, in

25 _regpqnse'to respective traatments. The missing entries
‘indicate that the low quantity of the secretion that
was available during the particular treatment, was not .
sufficient to perform the measurement of that particular
component. In case of patient C, due to the rapid healing

30 of the wound, sufficient amount of secretion was available
during a few number of treatments only.



e) The few fibrins when being present in the pre-treat- ment snear are thin
wth.-a tendency to disintegration, The presence of fibrins in the course of
t he 20 first few nunber of treatnments was |y experienced. In
response to the treatment with polarized |igh gﬁe quantity fibrins
pultiplied in relation to the pre-treatnment condition. These bries. 5}e
¥6$ned to long, fthick, parallel straight fibres arranged often in bundl es.
This is illustrat- 25 ed in Figs. 16a and 16b ‘'showi ng snmears taken
before and after irradiation, respectively. The effect of treatnment with
pol fabied l.i ght on the conposition of i mMmunoproteins in the secretion has
al so been investigated. The conposition neasurenents were carried out by

t he i munoel ectrophoretic 30 technique. 0.4 wul volune of the secretion

wa

pr ePareentuale changagundl sieccenective gampodianty cnftproteeesmant be
‘measured usually on a sipdbt iRleits JPELEreathert S d sanple on each
plate, in which the res- pective areas pertaining to each fraction are
Knowr=—ttreretor T T e TEaS I e eET—CaT b PeT FoT et T oS uppy ooty
rel ghhyte but al S0l BRohUt € Wﬂdﬁﬁb?fbbulin Immunodl6bdlin  Immunoglobu-
|nnyaagbectrophore5|s the individudlgprotein fractio separate. and e M .
guantitative ratio Eractlons are rep&esented by t tios qf the
correspondi n@ ar eds. pl acr thtest pl ate ént o aﬁr r headApr 0j &tor €
and outlrnrng t he contours of each 10 fraction projected with the sane

) € Sl zZe O € oDl al ned areas can De determ ned Dy

a plani neter. Then the guantities of the fractions are calculated in

relntr on tol2% d2ddazB9aready.3 Sudl oulsol i ned7donth are shoon ilOCi gs
17a and 17b (before and

&

2 80. 126 600 135 107 433 146 100 200 100
3 140 114 57 118 117 6l 118 127 67 200 100 SO
4 120 377 175 112 236 239 120 192 100 350
5 132 110 121 115 131 112 50 149
6. 8l 97 91 100 94 100 100 200
7 96 84 | 92 100 . . 87 116 100 100
8 104 103 . 111 | 167
U, 120 | 123 o 109 200
10 132 142 149 200
11 s 96 92 100
12 137 133 133 200
» 13 125 205 . 150 . 223

14 123 . lo04 . gl ' 100




15  after treatnent, respectively). The fi‘gures associated with the
respective conponents indicate the relative indices of the related areas.
In the course of the nmeasurenents the conbﬂpésltion of i mmunoproteins in _

t he sec i on~of three 20 patients was ysed and the sanples were
taken b re and after each treatnent of a series. The effect of the .
treatment is reflected in the extent of change of the composition. Table 'k(fw

1. shows the percentual changes of i mrunoprotein fractions of three

pati ephple 1B dvhéink response to respective treatnents. The

m ssing entries |nd|cate that the low quantity of the secretion that was
avail able during the particular treatnent. was not sufficient to perform

t he measurenment of that particul ar conponent. In case of patlent C, due to

m O nean! ng 30 (O ) L4030 1 LS PRI O B B v =3 oy B3 02018 L o e a S
le & ?%m/nunbgfﬂﬂsﬁﬁ%ﬁéﬂents“gmﬂPCfOQHQbIe 1. Ryedamtitiyp-
of the ective conponents after tre relative to sin
pre-freafﬁéﬁt val ues sanpre A DO FTTTOTTOg T
I munogl obal i n 8 mmun@gl obua nuniger c A B c g B
' A lin. MA 8 C A B C A C Q
05120 230 7T TITT50 Prp—— i e
8 1 43 6 200 100 3 140 114
9‘ 118 f@@? 155 274,90, 15 B 1080 50 4 1286 3100 175
1 236 9 20 192...100 50 5 132. 110
171 115 123 1004131 112142' 30050 149 614% 81 97 132 1001 10Qy
94, 100 200, 7 ) 92 100 87 116
10b 100 180 107,363 | o 128, ,%4 111+ 118 12d57 57
4 120 400 330 127 299 284 123 300
5 150 108 . 141 107 | | . 131 1os
6 70 100 92 88 100 100 77
7 131 90 92 111 111 94 100
8 109 109 118 ' 100
9 56 124 ¥ 167 ' 120
10 136 . 165 : 140 171
11 90 76 b 80 83 ;-
- [
12 143 150 179 137 |
13 - 324 233 200 270

14 lo0 - 111 80 124
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120 - 123 - - ‘o 109 200 10 132

) .

142 149 . 200 11 94 96

92 100 12 137 . ~2133 1

200 13 125 205 g ? 150 @14 -

23: 104 ' 91 100 Table 1. continued
| e [err]-Lipopro- Transferrin [ err] - Macrogl o-

[err]-Antitryp- nunber tein bulin

sin A B C A on Bhe Basis of\ TabBe 1, fn which tRe redsplective

100 125 275 70 120 90; 7q1 76, 100_2 12

100 prer-trepatment values have been considepedias 100§ it san

53 124 12BGe d¥fen that irradiation withSpoldkrizéd Yight ih2@nsPieg30

iiz ig? 28%roteinogenesis in thaé%gcﬁegien:m§L5gqpsiué§g d%%%ergﬂg

‘88 5 Yoyrees in differ@ht fiMadtions,l3he didhsiderable9Flukll

%éé 9 §8atiéﬁg gotﬁelfgtéggg of the tﬁ?}éu¥£sulted by1£9ﬁ618
136 indivildibal differencesi4dnd by the factl7thdt the satples
139 ' were:£%%1% in digjgreé¥3&ﬁ%sesko%giealing. There %%} no
270 14 setse of calculatihg averages due 8® the high variance On

bacy ci0si dePld Tiie pidely’ Baweler JoERE, UKt P oT CARLLL o BRHTY, W
| i ght i nt enshbines nate cthegteodencyh afie geangiitativ\goosth of ke erent -
components in response to . the treatment, These figures .
show that the highest increase took place in fraction
1mmunoglobulin-&. then the succession was: Albumin,
15 al-lipoprotein. Immunoglobulin-G, «,~antitrypsin,
Transferin, az-Macroglobulin and Immunoglobulin-A,

It has also been noticed that the inclination
to healing of different patients is proportional to the
quantitative growth of immunoproteins that take place

20 in response to respective treatments, The more is the
indremgnt of immunoproteins, that is, the more intensive
o is the response to the treatment with polarized light,
g the higher is the rate of healing. Taking into account
_ of this relationship, the inclination of the wound to
25 healing and the expected total duration of the cure can-
be éstimated on the basis of a few number of treatments
already. _

The results of the immunological fests are in
accordance with the experiences obtained by the cyto=-

30 logical examinations, i.e., in response to the treatment
with polarized light: _

i,) protein types providing humoral protection

appear, ' '
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. : ' ! : :
) degrees in different fractions. The considerable fluc- tuations in the .
entries of the table resulted by the individual differences and by the fact

t hat the sanples were taken in different Egas s of healing. There was no
sense of calgegyll ati ng averages due to the gﬁiyariance 10 of the val ues.

L]

however, th ta of table 1 clearly de- nonstrate the tendency of o
quantltatlve growt h of the conponents in response to the treatment. These Lﬂ::
figures show that the highest increase took place in fractlon
i mmunogl obulin-M then th; successi on- was: _Al bum n,

I

[err]-Tipoprotein, |mihed g&fiiintte $%?P?léﬁQQHAqiﬂ%1°$Féngf§ha1

[err]-Macroglobulin and | mpregenys igf Aly gbsbﬁggﬁéxbﬁf ﬁegotgaaggpgl the
inclination to healing of dlffirent atlgnts IS propor%gfnal to the
quantitative growth of i muABptisiseteplesraed hheceblss in response to

resperc]t ive treatmentsiifhg E!flfedtSi.\Mleprélﬁéﬁmbh FtdrEeng EQh%:t“&hé gat

is, thegnore intensive is t r se t he treat pol ari ze

li ght . The higher is the ra ecéiiiih' ga?&ﬁr Gﬂldg;%ﬁﬁﬁﬂgieoﬂﬂmﬂ¥y

rel ationship,the |ncI|natlomnothhhﬁmmnmmﬂb ié81 wdigal ing and the expected
total durati ted n the .basis of a few nunber of
treat ments aﬁggg Jlﬁy%ﬁgggﬁﬁgH FEFLJ' Pgéﬁﬁ%6§%%Y§ great,im-

‘accor dance vmohttameemmencesheld a:methe)ygeheraﬂ.t prddess béghealing

exam nati ons iEh%r in response to the treatment with polarlzed l'i ght: |.)
protein types provi’di ng hunoral protection appear, ) definite
granuldi on, |ndlcatnuﬁmhbhpregvn@@(ﬁfIybeseXHanaﬂtgnumtheppeevﬁ- w

scopic parameters of the wounds were measured and the
obtaihed results were evaluated. The changes observed
-in the bases of the wounds were measured and recorded
including the vertical and horizontal dimensions of the.
15 edges of the wounds, as well as their depths and the
width of the newly grown epithelial edges were also
megsured. In the course of treatments the wounds began
first to purge, secretion reduced and became clearer
even after a few number of treatments only., At the same
20 time the patients reported on the substantial reduction
of their pains. The wounds started to heal visibly after
a certain period of latency, which lasted generally one
week, After this time the wounds started to heal
. | gradually, even :hose ones which showed no tendency of
25 healing'before the treatment with polarized light,
After another week of treatment the process
of healing usually became more rapid.
Blood vessel endings appeared on the bases
of the wounds later with white pearly growths arcund
30  them, and epithelisation also started on the edges, The
new epidermis appeared first as a red area that usually
turned white and became a rim-like elevation to the next
day,



in the cytoplasmof the cel1s{ I'i1.) effective protection starts agai nst

-the 5 bacilliform bacteria destroyable nainly in the
I munol ogi cal way, Besides cytol ogical aﬁ@ Ehnunological tes reat im
Pbortance was attached to the general process of healing eithe® 1%

I'n_the course of the exam nations the macro- scopic paraneters of the

5unds were neasured and the obtained results were eval uated. The changes
observed -in the bases of the wounds were neasured and recorded i ncl udi ng
the vertical and horizontal dinensions of the 15 s of the wounds, as
wel | as their depths andrhéebegtinhioig tard mate gfohﬁagﬁﬂgmiﬂﬁﬂebvges wer e

25T ol LG e BITAE SORAEIB, I el

secretion red Yecane € r even er a er of treatments
only. At the dynamie staterofhthpapiadienteported on the substantia

reduction of their painspy irgep}éﬂeﬁastef?argmggrgggu wyslﬁig/s.aqg; 39

-certain period of |atency, ener al one \/ve@]CHs Af t er th s tinme

the wourBls stande@0wo The fylhalines &9Rﬁ1§%®s@°5ﬁ69 izeRf
‘tendency of Zﬁ?upprgg@dd‘gt f@a8ht 'l‘intefsealtl'f@r\hi“tiaanobﬁd zed ||9ht After

anot her week .0 tment the process of I|n usual |y qéfane nore rapid.
Bl ood vessel endi ngs apﬂéhr%*éleoﬁnﬁﬁée@ésﬁe§ fa Y8angs 9 I#th white

pgarl y g_LOWth a%&%gﬁd tHe onid ealsfé%%etemé fa}fsgt-eenodlt z@tss'fl%ﬁ@lﬂie?sthed
edges. e ne lderms ear e Irs as, a r area al usua ur ne
white and becHfehas ihad £££E¥€95tyéﬁ¥ﬁ?§#ﬁyng?f éé years,si t'Ne

- 10 hasn’t had thrombosis, His shin split first time 15
years ago, then the wound healed spontaneously. This
process was repeated since then several times, The
"ulcer developed on his right shin four years before;
the current wounds have not healed since 10 months, He

15 was treated with Venoruton and Padutin, the local me-
dical attendance involved Oxycort, antibiotics, Neo-
granorman and Panthenol,

The treatment with polarized light was start-
ed after such antecedents. At that time he had a 2 mm

20 deep ulcer of 20 x 24 mm size on the border of the
middle and lower third of his shank, and a 4 mm deep
one of 24 x 18 mm size in the distal third., Approximate-
ly after the S5th or 7th treatment the wounds started to
heal rapidly, they became shallower and nervate. The

25 distal wound healed with crustation to the 40th treat-
ment (Fig. 18), then the much deeper proximal ulcer
also pullulated to the S57th treatment (Fig.:19), and
the cure was finished.

Fig, 20 demonstrates the healing of the

30 wounds of a 66 years old male patient, His anamnesis
included permanent coxalgia for 21 years, therefore
he was provided with an artificial hip (prothesis) 17
years ago and in order to relieve him of the lingering

L]



The begi nning and rate of healing |argely depenhds on-the age, general
‘condi tion, nedical and haenb- dynam c state of the patient. This process is

illustrated by Figs. 18, 19 5 and 20. The full lines show the horizontal
si ze of'th@%?punds and the dash lines t rtical one. In the anamesis of
a 54 years d mal e patient the only dis€ase he suffered of was hepatitis. /i:?

He has had distinct varicosity for 20 years, but he 10 hasn't had
thronbosis. His shin split first tine-15 years ago, then the wound heal ed
"spont aneously. This process was repeated since then several tines.. The
ul cer dewbabpedcowdﬂ%homghwashneﬁﬁnnquaoe bamgr @ud heo chiisent wounds

nave N0t fgakad Yakngé aAf 01885 SUCH ARG 6o Yopar Ukon and

Padut i n, atten ance T nvol yco
gr anor marwasdt pemsferoted The theapmhmtnzpouaplazm én ght Onathat dddy ed

after suchagheeedaisondl hhg! becBndcoRtiAed T8 Hbd 1ACEReUNESOF 20 X

24 mm size on th er of omer thi and a
4 mﬁ(kﬁxﬁEME-oﬂeﬁybéﬁB ﬁ%?%VEé|QTQdR?¥ﬂ%taPﬂthQﬁb $¥#ﬁQX|nat@hdy af ter

the 5th gyigt BnHr%%tc‘misti“So FhdH Sltl?ét@ﬂeL?mlé?ﬁl S#Hla;-?‘i%cpecama

“shal | ower_ and nervate. The .25 di stal wound heal e crustatton to
the 40th ight. "ﬁén@qﬁriﬁdﬂsﬁt Fﬁ&1qqg#ﬁﬂ&hgdeépéhqwﬁhﬂmapYuhserzﬂso

pul | ul at %dotﬁbe:ﬁiﬁhdéﬁlt%d?hd@:'c@\ o8 - r fgﬂ:%fi%ecwﬁ VRe M %g—f% Fig.

N gz)gt ?gm)ns aéi sr'}'g"a: Irﬂ’?‘élgfﬁﬁteBBFgﬁrTerﬂf cbRakgP8 Mm@y Szllze;;:@g thiger ef or e
hel@as prheftiegdidiet heathad taf B8i mm eep WOhESHY) 6b7 /oS SnRUgiaRd i N W/
ordert()felleggrgi ech¥%lln erlgg X 13 mm large, The effect of '
the polarized light began to purge the wounds gradually
and after the 7th treatment their size started to recede
-slowly. Then the rate of healing decelerated temporarily
1s and after the 40th treatment the pouches on the edges
subsided and the depth of the hollow also decreased con-
siderably. The patient left the ward upon his request,
due to some family affair, after the SOth treatment, At

this time the sacral ulcer and the smaller wound on his

20 right side were entirely eéithelised, the other one receded :
to 8 x 17 mm, and the wound on his left side - to 26 x 20
mme ’ S ' \J

The experiences obtained by polarized light
treatment show that lesions due to diabethes react to
25 the treatment after the longest time and with the slowest
rate., The inclination to healing of wounds,-deVeloped as
a consequence of arteriosclerosis obliterans is somewhat
better, but the most striking and rapid are the results
obtained in the curing of ulcus cruris developed due to
30 postthrombotic syndrom, '
In the foregoin description the stimulating
effects of the treatment viith polarized light have been
demonstrated on the healing of chronic, otherwise non-

L3



pai n, cordothony was perforned on him Due to his nental derangenent, which
evol ved' si x nonths before, he was transferred to the psychiatric
depaftment, On the body of this patient, whe becane confined t ed in the
mean- 5 tinme, decubiti evol ved graduallySfbn bot h sides, on“tfe hkp and
saefalis too. Then the treatnent with polarized |ight was started. At the
beginning of the therapy he had two 3 nm deep wounds on the rightside of
the hip, one of 21 x 30 nmmand the other of 16 x 25 mmsize. On the 10

| eft side he had a 38 mm deep wound of 66 x 45 nm size. The sacral

decubitusnmfngwaana@.' aﬂg%eg eeéiess- théme:m@' #FbARHenight began to

purge the wounds™ gradual | ter h treatnment thelir size started

to recede eXefifed QhﬁﬁgﬂﬁéﬁQﬁQ¥cﬁsh%&P;ﬁgﬁ&&xﬁ@i%ﬁ%d°ﬂeﬁﬁ6r&qur

and after yifif p%@eéaeawwtiﬁ fuaawusheshenmt&a Qmeévéubabd%d and the
depth of the hollo alsgﬁ ecreaﬁﬂg con- sidera g@ 'TheFﬁatle -left the
e MUs

ward upon PRthagreRay. ?QM*PVsaﬂﬂﬂq afk h treatment.
At this tlgﬁﬁmsﬁﬁ?abflﬂee&r oe\mckﬁbe:ﬁaalthemwmmofmhaai&@d right side
wer e entlr epi I sed éigngge h de 17 mm .and the
wound on tef? §‘?d€ss°1r552 ¥ ir%c% gepiendd vy
pol ari zedJIwrgJﬁs.troatrranu ghorured weshdss Wharie ﬂwbebhdnu.m to 25
the treat nt af hﬁ hon st tine and with.,the s ﬁ %age The
i ncl i nati SR PrRCAPS Al el eF e AT Teat R4S
.arterloscler05|s(ﬂﬂAceoaHSngsEuwmhbaexberunmndsu theatwentswiith ng and
are t g f l.oped due
Lo df ' ° pharEee £18RE]R1ES, fad L EBFERI shie, HeELTS b¥ 0 LOFHEAY
stimul at i d@sdfcfrexd sOnf thlaeltageaufrrmtttm yeaps| alidaale qhatmam autograft
was performed for the treatment of a third-degree burn.
The skin-graft separated on an area of 1 x 5 cm size,
and two additional areas of 1 cm2 each. The physicians
15 performing traditional treatment suggested a new trans-
plantation, because by their ophion the process of
" pullulation from the edges of the wound would take se-
veral months, )
After these antecedents started the treatment

20 of the wound surface with polarized light, once a day,
"at 4 3/cm® density of .energy. Following the third
— treatment pullulation started from the edges of the

wound, Then the process of healing sped up, in two weeks
full crustation took place, then, having finished the

25 treatment, the whole surface healed, The treatment with
polarized light was applied in those places only, where
the skin-graft separated, ' '

- Whilst the transplanted skin surface, not

treated with polarized light was of reddish hue with

30 secondary pouches, the colour of the recovered skin
irradiated with polarized light was natural, its surface
was smooth, and this was the strongest, soundest portion
of the healed area of the third-degree burn,
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demonstrated on the heal i ng of chronic, othérw se non- - heal i ng wounds,

"It becane clear that the treatment exerted a significant stinulating effect

on -t he al - ing process even i.n case of the st unfavourabl e pat hography.
It mnus obvi ous therefore that the 5 Stlenmul ating effect of the

-

“treatment with polarized light also asserts itself in the healing of acute\a./

in- juries, cut” and contured wounds, where the conditions hindering the
heal i ng process are | ess mani fested. According to the experinents,

" treatnment with 10

pd arized light.alsq.facilitates . .the healing of.
burning lesions. On th C:1"'(a°sgj]‘ 7rﬁn§0tt§/1§atr%hoq?déﬂﬁ?gmﬁgtti &ﬁtnhuit%agﬁfil\%g
perforned fdnashbeencapperitedfim hbmedotksyritieebdsno fTed iskicehrafactice
separated on .are f .1 i nd, t di t.i_o 1 [err]
each. The ph@@f%ﬁéngh%ls ljoﬂ%g\@%}r'% égato%[aégjl t.%/%rhgg %’%é”aiﬁ#&nﬁ%ﬁgé{'éd a new
trans- plantandohhebddmsdamylaning efifieicon hae pbeepess coferpul 1t mayon from
t he edges ofxih ?/\QIH t P I S f Y: t ecedent s
starte?t he ?%eg %E{%%O _%ofafﬁesaga\rfg@ulr ag;éawetfﬁ?tgglr aérélﬁl'ge%l%ag f[é once
a day, 2 at wriggeredddmsiaimitarchitedds oo |anehicandomithraueht ment

heal i ng sped up. in two weeks full crustation took place, then, having
finished the 25 t r edtidntMaY AP RAYI 80 MATLRYES heErPadMetS 13 8@8nt with

- pol ari zegl L & JRG tvRe 2R | E6le | DiH0eYR tAlAF &5 F 0Bk Y a tWheVes | Ny Skha- graft
separgted. Whilst_the tra spl.ant.efl skin surface, not tr%at ebd th P?l ari zed
i ght i\gas ofs?%'ﬁﬂﬂ-éﬁlﬁlﬁ‘e‘% tisce laneous lesions on the bo y-surface

on the analogy of laser stimulation, or, in general,
to stimulate biological processes, related basically to
_cellular activity, '

‘pul lulation gtastRdnler wgttmq,@pg,e,gzgﬁ t]_ri@}-wj‘und.-' Then the process of
Ks f



30 - secondary pouches, the colour of the recovered skin irradiated with

polarized light was—natural , its surface was snooth, and thig was the
.strongest, soundest ﬁortlon of the healed area of the thir gree buwg

roner oue 11et de of WMIMEARAINAL. 357 v’ 7 ongear cel apecd 'since

‘nunerous fields o
' i ntroducti o, and°‘thé bY osti rtul ati ng effect has been proven, it may 5
be supposed that the biostinulating effect can also be triggered in simlar
fields of application through treatmehtlvath mosarized light. This may
apply to various treatnents of cos- netic nature, to the |iquidation of
cicatrices, to the 10 stimul ation of mscell aneous | esions on the
body-surface on the anal dgy & mmd sforutkei adm witro ns’giemvelat;.onoof

| bi ol | |
S b e 1R i8ri BRI BRORReeRY HatartE 6d cL L EF alh b B, Whidn
-processes rel AYP¥bses| ioradiasingi e\MQQﬂ1WRMH%l%ﬁ&@?*?%%&dY}F@ %he
area to be stimuig eghhgid afl p%aelwiﬁhele@ TR By f'ﬂ?ﬂrdd‘i@flﬁbﬁYbelng

“irradiation being carried out_wth gfarl olar zed non-co here t |ght

conpri si ng \A/a\/@#’élﬂ@ho\éﬁn’ﬁbﬁgnts éi‘@é‘é' h& Z‘°“|'h%°
claimed in cl atdhgrisindhwaiet Ulenamnfc@mpdr;erim acc@édcax@exMemzo and 150

MVWem 3. The method as Slalgﬁd i t%d% as c alme rggzclalm 1, in which the

_ intensity has a value between 20 and 150 mW/cmz. '

% 3. The method as claimed in claim 1 or claim 2,
in which irradiation is carried out at intermittent periods
and the energy applied during each period is at most 5'17cm2.

4, The method as claimed in any of claims 1 - 3
in which the irradiating iight has a continuous .or quasi-
continuous spectral distribution at least in the 400-700 nm
range of wave-lengths, .

S. The method as claimed in any of claims 1 - 4 in
which the bundle comprises substantially parallel beams.

6. The method as claimed in any of claims 1 - 5 in
which the area is irradiated in a direction being substan-
tially normal thereto,

7. The method as claimed in any of claims 1 - 6, -
in which, if the sectional area of said irradiating light is
less than said area to be irradiated, and the step of
irradiation is carried out by a relative displacement of said
bundle and of said area, in which first circumferential
regions of said area are first irradiated, then approach is
made towards the centre region thereof along an approximately
circular concentric path.

8. The method as claimed in any of claims 1 - 7 in
which said bundle has at least 3 cm2 sectional area.

9. The method as claimed in any of claims 1 - 8 in
which irradiation is carried out in an environment with

normal room temperature.
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in which irradiation is carried out at internmittent -peri-ods 2 and the _
energy applied during each period is at nost 5T/cm 4. The nethod as cl ai ned
in any claime 1 - 3 in which the irradiating |ight has a continuous or 5
quasi - ntinuous spectral "distribution at |east in the 400-700 nmrange of
wave-| engths. 5. The nmethod as clained in any of clains 1 - 4 in which the{;‘)
bundl e conprises substantially parallel beans. 6. The nmethod as clainmed in "
any of clainms 1 - 5 in which the area is irradiated in a direction being
substan- tially normal thereto. 7. The nethod as clainmed in any of clains 1

- 6, inwhich, if the sectional area of said irradiating light is |less than
said area to be irradiated, and the step O |y il oaid e rried out by a
rel ative displacenment of said bundle and of ihiﬂﬂ”ﬂ&"@ﬁ"ﬂj“ﬂ h first
circunferential regions of said area are firsts | kradi avecs, t-hen approach is
made towards the centre region thereof ggng an approxinmately circul ar
concentric path. 8. The nethod as claiﬁg in any of clains 1 - 7 in which

said bundle has at least 3 cnR sectional area. 9. The nethod as clained in

any of clainms 1 - 8 in which irradiation is carried out in an environnment

with normal roomtenpamt wie metiod as claildd. iRhelaghhad subsHatitiROl iy
claim11l substaptial.l hergi nbef.ore described. 11. The nethod as cl ai ned
inclaim1 8fb §ﬁ§P§ﬁ %ﬁsé%ﬁ?ﬁ*ﬁ)$bre described with reference to the
acconpanyi ng drawi ngsll. The method as claimed in claim 1 substantially

as hereinbefore described with reference to the accompanying'(u)
drawings., = o L e
12. ' an apparatus ween wsed for the stimulation of olagcal

processes related to cellular activity comprising a light
source capable of emitting incoherent light having a
continuous or quasi-continuous spectrél'distribution at
least 'in the 400-700 nm range of wave-lengths, a deflecting
system situated in the path of light emitted by said source

- to direct beams of said light in a desired direction of

. treatment and a polarizer situated in said path adapted

to produce polarized light beams approaching the locus to be
stimulated. o ' T .

. 13. Therapparatus claimed in claim 12 o
which includes an ultra-violet filter situated-in said light
path.

14. The apparatus as claimed in claim 12 or claim
13 which includes an infrared filter situated in said
light path. I



12.  An appar atus when used for the stinmulation of bilogical processes
related to cellular acf+w%%¢#4anu4:u41;__ l'i ght source capable of emtting

iincoherent |ight havi nT cont i nuous or quasi-continuous spe al

_ di stribution at |east ﬂl ﬂuﬂm W"um range of wave-| engt hS$a def Pect i ng
ystem situated in the ttedg)Tﬁsai d source to direct beans
said light in a desired di Fectidn &f trea t and a pol arizer situated
. in said path adapted to produce polarized |ight beans approaching the |ocus
to be stinulated. 13. The apparatus clainmed in claim12 which includes an
u: tra- \éi ol et I fil ter2 slﬁu?tedrliﬁ appdrﬁ'tgbt laﬁgbtlaa.ihéd ;ﬂiﬁ a&gpd ?ﬁicmsaﬂﬁst 1% g
clainmed in clai or_ cl.aj ch.inclu an.infrare r. situa
in said |ight %pat in :,gucrﬁ r%%ﬁ?ﬁ?ﬁss}g EF8i 8 3 ﬁ:aé‘r%?‘%) b%’a‘l‘#msi’;
to 14, in whilamm txcefﬁef:l@mt stvfeardi anygr reagwariddly - po csjEiatddaripe dms .
reflect forward any rea\iAﬁ’a e gb?ﬁ&ﬁg Q‘éa@i i The cﬁ%&g& AlgiS; Ay ich
clainmed in claim15 in i ch” sai ector sur acelsaco mrror.T?.
The appar at us Se?é-dclnﬁﬂaFth-’ﬂatfrﬁqe &8 al gPAd1Birroxhi ch said reflector

‘'surface has a spheri cal 1ﬁor ' P&<O0 géga ot
18. The appar 61058 as clai rre saﬁiae?%gga?ﬁs%l%i- t:mi (r?l\%%?{: Sa?f ‘Toj:b
I heef

is a metal - drp @Hblclagsaidr paEarusuzfaceahdsd & seher igak | form q12 -

18 in whi ch i DAL £ 1 & %a?&bél[@h.d biEl k@tatd®n. The apparatus as
claimed in any of clainpgl2 -

i5 parti.all y or conpl
surrounded by a tubul aﬁencl%r@ﬁ%ﬁ?ﬁﬂs adPefdermeds fimcialiv °tfg "ér%’x%tl% he

eqeygence - 17  in which said lamp is a metal-halogen one.
19.. The apparatus as claimed in any of claims 12 -

18 in which said polarizer is a polaroid filter.

20. The apparatus as claimed in any of claims 12 -
19 , which is partially or completely surrounded by a tubular
enclosure having a iength sufficient to prevent the emergence
of diverging direct light beams with divergence angles higher
than 15°,




of diverging direct |ight beans with divergence angl’'es higher than 15. .
21. The apparatus as clained in any of clains 14 - 20, _which has a fan
install ed | nd said reflector surface. 22 _The apparatus as claimed in

B S s e,

Is arranged in front of said reflec- tor surface and *sai‘d Fanp with A

coating thereon, one of said | ens body and said coating being nade elther

of infrared absor bi ng_or i r ) ﬁpqt t@é)sgg bi g Hé&eiha?nyg?} %'J%%igl h gy

bei ng made of whi chev@t -mater | one 1s ot ap aratus
as clai med??n @hycbfhesaanﬁan4ins;alhedwbqhn@@Jaa;@freéﬂspt§Grﬁ anes a

shape of a rotation b, PahgbYLpleck ANtk S8l ol Aed o181 P! 82 (e fiop

t her eof a ressed Iass at.e"Beling arranged in front of said |anp, aV|ng
an annul ar2 sph%rVBthsBééél fefd@atddy His IR CCPRBESSEBaLeNSeSi xed to

sai d reflector surfaces. ZE’heT&gp%mﬁL@sa@l&me&Eﬂnl angnbfotu@lmz;lz -
18 in which ia d IanB and_said_reflector surface, arg arrange at. one__end of
eh ich R

a tubul ar uvRich gpdensaossl & z%‘?r%'é??n iR 5RgRY of sRedmrilest
of said tubtdarsepchesuaadhawidg latap neltnesl pdbavengethkireent,0onkee of said

el dent al 16 BRFPodRg PR4A comeiad Hekny BeS; el Ener) ofo Btaeg s
angl e. 26. EMsonppngabnsuasnawﬂqﬁat|absﬂfbing5matermhlchasdl&hep@mheﬁ
pol ari zer 1% [@den0h e AoR! KR! A AIISPAT e PLAGOIEAAL! Fladd] Uses:

The apparatus I'n c a Seco n gncl 0sure :
arranged beside said ?ébuﬂaﬁ @mﬂa&aﬁuﬁ asspbained hnlesybeﬁnqh@ﬂMs“&ﬂlﬂ1 o/

side walI's 95 PRI¥ni¥R 83id reflector surface has a shape of a rotation-

al paraboloid and said lamp is situated in the focus thereof,
a pressed .glass plate béing arranged in front of said lamp,
having an annular,_épherical specular surface and said glass
plate is fixed to said reflector surface.

25. The apparatus as claimed in any of claims 12 -
18 in which said lamp and said reflector surface are arranged
at one end of a tubular enclosure, a specular polarizer being
arranged at the other end of said tubular enclosure having
an inclined plane relative to the projected light propagating
axially in said enclosure, in which the incidental angle of
said light'on'said polarizer is equal to Brewster's angle.

26. The apparatus as claimed in claim 25, in which
said specular polarizer is made of a plurality of. transparent
plano-parallel plates.

27. The apparatus as claimed in claim 25, in which
a second enclosﬁre is arranged beside said tubular enclosure,
respective holes being defined in side walls of said two en-
closures through which light beams reflected from said polar-
izer may pass, said second enclosure comprising a mirror in-
serted in the path of said reflected beams and arranged in an
inclined plane to direct said beams in parallel to the opti-
cal axis of said.first enclosure. _
| ¢8. The apparatus as claimed in claim 27 in which
said second enclosure extends in éarallel'to said first



¢l osures t hr ough whi ¢h Hght—beans_reflected from said Tool ar- izer may
pass, said second ench're conprising a mrror,in- serted in the path of

e e o vres MR 2 s e €

in parallel to the o 5
.apparatus as clained in claimZ27 I'n Which said second encl osure extends in
\pafal lel"to said first encl osure and is arranged cl osely by the side

t hereof , andehBEosigkeadaf ii3edreingRan éi&@i@ﬂ@% Ohe S3ideSpPREYLAE,PANAT -
i zer and sai. mrroi |§§%¥| cq g&% er' agqure. 9. The_SpEarat S as
claimed in any® ofPELE D& %h & AR et saiduBrsr lascpPedars,
said | anp anitizexni endehedt mirsonf dee tweiow Brmsed sk heaangdeone end portion
t hereof , and sai d pol aj4 ze onpri.si | col. s i sm bei ng.arrtanged _i.n
the other end porti ona% ’ sglh% g%aa?saﬂglesé %.C(I)‘Laelr&%%af‘%tﬁ’éya chéP il any
of clainms 148 wRiehi t& arrangadgedsh ian tabular seenchosuse) esahd lampudad a
“mounting suppo t i.d, e r afus_.a I med. i.n
claim 12 subst%%t%#?%gggrhg}%?r?%eef o@')(rgeiq‘ esfgzcﬁ%ié%é A@%S{A%%a?% u%hgsg‘éfgilﬁﬂd
“in claimi12 thereahti andysaddhpediawiden caumris ingl ai¥hcob! er pnismt beting
acconpanyi Nt #g&dSin the other end portion of said enclosure.
.30. The apparatus as claimed in any of claims 12 -
29 which is arranged in a tubular enclosure and includes a
mounting support attached to said enclosure. '
31, Apparatus as claimed in claim 12
substantially as hereinbefore described.
32. Apparatus as claimed in claim 12
substantially as hereinbefore described with. reference to the
accompanying drawings.




