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The article discusses main stages of 25-year development of photodynamic therapy (PDT) in Russia. It
underlines that the initiator of PDT development in Russia was Academician Prof. Oleg Skobelkin, director of
the Clinical and Research Center for Laser Medicine, Healthcare Ministry of Russian Federation. He united
efforts of some institutions of chemical and physical profile so as to develop home-made photosensitizers (PS)
and to develop laser devices for PDT application. In 1990 a group of scientists headed by prof Mironov from
Moscow State University of Fine Chemical Technologies named after Lomonosov developed the first Russian
PS out of the group of hematoporphyrine derivatives — Photohem. In the State Research and Clinical Center
for Laser Medicine Photohem preclinical trials had been conducted, the material and technical basis for clinical
trials had been prepared, a permission from Pharmacological Committee of Russia for clinical trials had been
received. After that in February, 1992, PDT was used for treating patients with recurrent and metastatic tumors
which were absolutely non-perspective for traditional curative techniques.

In the last six years a number of PS of the second generation (Photosense, Alasense, Photoditazine, Rad-
achlorine, etc.) have been developed in Russia; Russian laser devices for PDT and fluorescent diagnostics have
been worked out too. PDT clinical application has acquired a wide-scale character. PDT is used in tumors of
external and visceral locations, in early and extended pathology stages (palliative) as a component of combined
and complex cancer treatment. Currently, PDT is widely used in a number of non-tumoral pathologies in oph-
thalmology, gynecology, purulent surgery, dermatology, etc. PDT is used not only in institutes and research
centers but also in practical medicine. The PDT course is included into educational programs for physicians’
post-diploma education. Russian scientists take an active part in international scientific meetings including
those of World Photodynamic Association as well as in international research projects.
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OCHOBHI ETAITIA PO3BUTKY TA CYYACHUU CTAH
®OTO/IUHAMIYHOI TEPAIIII B POCIi

€.®. Crpananko!, T.I. MasioBa>
1QJIB3 «/[eprcasHull HAYKo8Ull UeHMP Aa3epHOi MedUYUHU
®edepanbHoeo meduxo-6ionoziunozo azenmemaa Pocii », m. Mockea, Pocis;
2TOB «BETA-I'PAH/[», m. Mockea, Pocis
B craTTi mpencraBieHi 0OCHOBHI eTamu 25-pivHOro po3BUTKY (poroamHamivnoi Tepamii (O/IT) B Pocii.
Bigznaueno, mo ixiniatopom po3pobku meroxy ®AT 6y nupextrop 'HI] s1azepHoi MenuIuHY, YI€H-
kopecrionzieHT PAMH, npodecop O.K. Crobesnkin. Bin 06’efHaB 3ycHyuisag HU3KY IHCTUTYTIB XIMIYHOTO Ta
(pisrmaHOTO IPODILITIO 111 CTBOPEHHS BiTUN3HAHUX (poToceHcubitizaTopi (OC) Ta po3pobKy J1a3epHIX anlapaTiB
it OAT. Y 1990 porui B MocKOBChbKOMY iHCTUTYTI TOHKOI XiMiuHOI TexHosorii iM. M.B. JlomoHOCOBa TIif
KepiBHUITBOM mpodecopa A.®. MipoHoBa 6yB po3po0eHUN HepIIni BITYN3HAHUN HOoTOCeHCUOLIi3aTop i3
rpymiu remaronopdipuny — ®@ororem. Y I'HI] nazepHoi MeuninaY OyJI IPOBEIEH] TPEIUKITIYHI BUITPOOYBAHHS
doTorema, miZIrOTOBJIEHA MaTepiaIbHO-TEXHIUHA 0a3a Jiuisi mpoBeeHHs kiaiHiuHoi ®/IT, oTpuMaHo /103BOIH
®apMaKoJIOTIYHOTO KOMITETY Ha KJIIHIUHI BUIIPOOYBAHHS 1 3 1i0TOro 1992 poKy MU IOYaIu 3aCTOCOBYBATH
®/IT y namieHTiB 3 peIUAUBHUMHY Ta METACTATHIHUMU IIyXJIUNHAMHU, aOCOTIOTHO Oe3IepCIeKTUBHUMU JIJIs
TPAJIUI[ITHUX METO/IIB JIIKyBaHHS.
B nactymHi 6 pokiB cTBOpeHO LTni psiz GoToceHCHOiTi3aTopiB PYroro NoKoTiHHA (poToceHe, anacieHc,
(oronurasun, pagaxaopiH Ta iH.) Ta po3pobiieHa BiTIM3HAHA j1a3epHa TexHika 111 O/IT ta dirroopeciieHTHOI
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nmiarnoctuku. Kitiniune 3acrocyBanus ®/IT mpuabano mupokomacmTabHuil xapakrep. B manuit wac O/IT
3aCTOCOBYETHCS IPH ITyXJIMHAX 30BHIIIIHIX TA BillepaJIbHUX JIOKAJTi3allil pAKOBUX, PAHHIX 1 OMUPEHUX CTaIiN
nporiecy (masiatuBHa eHpockoniyHa ®JIT), Ak KOMIIOHEHT KOMOIHOBAHOTO Ta KOMIIEKCHOT'O JIIKyBaHHSA PaKy
pisHOMaHiTHUX Jokaiizamii. ®/IT B Pocii 3Halinia mupoke 3acTOCYBaHHA B I HUBI HEMYXJITUHHUUX
3aXBOPIOBaHb: y 0TAIHLMOJIOTII, B THIHHIN Xipyprii, B OTOPUHOJIAPUHTOJIOTI, TIHEKOJIOTII, ;IepMaToJIOTil Ta iH.
®/IT 3aCTOCOBYETHCSA HE TIILKH B IHCTUTYTAX i HAYKOBUX I[EHTPAX, aJI€ i B IPAKTUYHUX JIIKYBAIbHUX YCTAHOBAX.
B incrutyrax Bukiamaerbes npeaMer O/IT Ha Kypeax miiBuIeHHs KBastidikaiiii stikapis. Pocificbki BueHi 6epyTh
aKTHUBHY y4acTh Y MiKHAPOJHOMY CITiBPOOITHHIITBI Ta BUCTYNAIOTh 3 HAYKOBUMU JIOMIOBIJISIMH Ha KOHTpecax
BcecBiTHBOI hoTOAMHAMIUHOI acorrialii Ta KOH(pEPEHIIIAX 3 JIa3epHOI MEUIIMHU SK B Pocii, Tak i 3a KOp/I0HOM.
KirrouoBi ctoBa: GporouHaMUYHA Tepallis, eTalld PO3BUTKY, CydacHUH CTaH.

OCHOBHDBIE 9TAIIbI PASBUTUA N COBPEMEHHOE COCTOAHUE
®OTOINHAMUYECKOI TEPAIIU B POCCUUA

E.®. Crpanaako!, T.1. MasoBa?
I@I'BY «I'ocydapcmeeHHblll HayUHbLU UeHMP A1a3epHOtl MeOUUUHbL
®edepanbHo20 Meduko-6uonozuveckozo azenmemea Poccuu», 2. Mockea, Poccus;
2000 «BETA-TPAH/T», 2. Mockea, Poccus

B cTaTbe mpuBeIeHBI OCHOBHBIE ATAITBI 25-J1eTHETO pa3BUTHA oToanHammdeckoi repanuu (O/IT) B Poccun.
OTMeueHo, YTO HHUIHATOPOM paspabotku merona ®/IT 6wt qupektop 'HII 1a3epHON MeAUIUHBI, YWIEH-
koppectionzieHT PAMH, nnpodeccop O.K. Cko6ekuH. OH 00beTUHIIT YCUIUSA PSIa HHCTUTYTOB XUMHYECKOTO
U pusnueckoro mpoduiisa AJis CO3LaHUA OTeUeCTBEHHBIX poToceHcubunuszaropos (OC) u paszpaboTku
snazepubix annapatoB 1y ®/IT. B 1990 roxy 8 MOCKOBCKOM HHCTUTYTE TOHKON XMMUYECKOH TEXHOJIOTHU
uMm. M.B. JlomoHOCOBa o7 pykoBozcTBOM ITpodeccopa A.@. MupoHoBa pa3paboTaH IepPBHIN OTEYECTBEHHBIH
(poroceHCcHOMIIM3ATOP M3 TPYIIIBI TPOU3BOHBIX reMaToniopdupuna — ®@ororem. B I'HII 1a3epHON MeTUITITHBI
OBLTH IIPOBEJIEHBI MPEAKINHNYECKNE HUCIbITaHUuA POTOTEMAa, MOATOTOBIEHA MaTePHUATbHO-TEXHIYECKas
6a3a gya npoBeneHusa kiauHudeckor /T, momyueHno paspemenre PapMaKkoJIOTHUECKOT0O KOMUTETA HA
KJIMHUYECKHe UCIBbITaHusA U ¢ ¢peBpaya 1992 roma mpl Havanmu npuMeHATh O/IT y 60IBHBIX ¢ PEITUANBHBIMI
U METACTAaTHUECKUMU OITyXOJIIMU, aOCOJIIOTHO OEeCIIepCIEKTUBHBIX JIJIS TPAJUIIOHHBIX METO/IOB JIEUEHU .

B mocnenyromue 6 €T co3maH 1eabld paa GOTOCEHCHOMIN3aTOPOB BTOPOro nokoseHus (doToceHc,
ayaceHc, GOTOIUTA3KH, PAZAXJIOPUH U APYTHeE) U pa3paboTaHa OTeueCTBEHHAS JIa3epHAas allaparypa Jjisd
®/IT u dmoopecuenTHol quarnoctuku. Kinnanueckoe nmpumenenue ®/1T nprobpesio mupokoMacItabHbIi
xapakrep. B Hacrosamee Bpemsa O/IT npuMeHsAeTCA IPU OIYXOJIAX HAPYKHBIX U BUCLIePAIbHBIX JIOKAIU3AAAX
paka, paHHUX ¥ paCIPOCTPAHEHHBIX CTAMAX ITporiecca (MayutnaTiuBHasA dSHAocKonmyeckas ®/IT), kak KOMIIOHEHT
KOMOWHUPOBAHHOTO ¥ KOMILIEKCHOTO JIEUeHU S paKa pa3InIHbIx tokanusanuil. ®/IT B Poccuu Hanwia mmpoxoe
MIpUMEHEHNE [IPU IEJIOM Psi/ie HeOIyX0JIeBhIX 3a00JieBaHUM: B 0(TAIBMOJIOTUN, B THOMHON XUPYpruu, B
OTOPUHOJIAPDUHTOJIOTUH, THHEKOJIOTUH, JlepMaTosioruu u p. ®/IT npumeHseTca He TOJIBKO B UHCTUTYTax U
HAayYHBIX [IEHTPaX, HO U B MIPAKTUYECKUX JeUEOHBIX YUPEKIEHUAX. B MHCTUTYTaX BeAETCS IMPENo/IaBaHue
npeamera ®/IT Ha Kypcax moBbIIeHNs KBaTnUKAINK Bpadyell. Poccuiickue yueHble IPUHUMAIOT aKTHBHOE
ydJacTHe B MEX/IYHAPOTHOM COTPYITHIYUECTBE U BBICTYIIAIOT C HAYYHBIMU JOKJIaIaMH Ha KOHTpeccax BcemupHOi
(oromrmHaMUUECKOI acconMAIY 1 KOH(PEPEHITUAX 10 JJa3epHOU MeINIHE Kak B Poccun, Tak u 32 pybexom.

KiarouesBsblie ciroBa: GoTofuHaMUyecKas Tepanus, STalbl pa3BUTHA, COBDEMEHHOE COCTOSHUE.

Twenty five years of development and practical
application of photodynamic therapy (PDT) is marked
in Russia. Among the European countries, Russia was
one of the pioneers of development of clinical PDT.
The initiator of the development of the PDT was the
head of the Institute, the corresponding member of
the Russian Academy of Medical Sciences (RAMS),
Professor O.K.Skobelkin. He organized a group of en-
terprising researchers to create and develop domestic
photosensitizers (PS) and develop laser devices for
PDT [1-4]. He combined efforts of some institutions
of chemical and physical profile. The work was carried
out simultaneously in a number of directions. As a
result of the experimental studies conducted in the
State Scientific Center of Laser Medicine (SSCLM)
of Ministry of Health of the Russian Federation, at a

stage of preclinical study of general-toxic and specific
types of action of hematoporphyrine derivative, aver-
age lethal doses of hematoporphyrine derivative had
been determined, the acute dark and light toxicity had
been studied, boundaries of therapeutic dose had been
determined, depending on various light modes, regu-
larities of a photosensitizing tanatogenesis had been
described in the first, which played an important role
in the subsequent in development of morphological
criteria for the efficiency of PDT in the clinical trials
of various PS.

In numerous experiments features of pharmaco-
kinetics at intravenous and intra-abdominal introduc-
tion methods of a PS had been studied, indisputable
advantages of derivative hematoporphyrine for diag-
nostics and treatment of malignant tumors before to
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other dyes had been fitted. In experiments on rats the
high efficiency of PDT at intravenous administration of
a PS was proved [5-9]. Special interest in porphyrines
was caused by a unique combination of spectral energy
and chemical characteristics, which provide not only
intensive absorption of light radiation in the visible
range of light, but also its transformation with high
intensity in energy of highly reactive intermediates,
capable to cause deep damages of various components
of biological structures, first of all malignant tumors.
However, nowhere in the interested research estab-
lishments institutes of the country, the clinical trials of
PDT with foreign and domestic PS has not conducted
yet. In 80th years of the XX century in the Moscow
Institute of Fine Chemical Technology named after
M.V.Lomonosov under the leadership of the professor
A.F.Mironov the extensive studies on the screening of
various dyes for detection of photosensitizing proper-
ties and chemical modification of hematoporphyrine
were deployed.These efforts quickly proved to be very
successful and in 1990 it resulted in receiving the first
domestic PS from the group of hematoporphyrine de-
rivatives, which was named Photohem [10-14].

Despite of the appearance of the dosage form of
Photohem, it wasn’t found in clinical conditions of its
photosensitizing properties, effective therapeutic dose,
the breadth of therapeutic action, the optimal param-
eters of laser radiation, the phototoxicity and possible
other adverse reactions and complications.

Based on previously conducted in SSCLM pre-clini-
cal studies of specific photosensitizing (light toxicity) and
general toxic (dark toxicity) of Photohem action, pre-clin-
ical trials of PDT of transplantable tumor in experimental
animals [5-7], documents were prepared, permission
to clinical trials of Pharmacological Committee of the
USSR were obtained, and in February, 1992 was used
for clinical trials of the PDT with Photohem [13,15-23].

In SSCLM the material and technical base for con-
ducting clinical PDT had been prepared by that time:
the room was equipped and purchased the dye laser
“Innova-200”, pumped by argon laser, from American
firm “Coherent” (wavelength of the light radiation was
630 nm, output power of radiation in continuous mode
5 W). Concurrently domestic lasers and non-laser light
sources for PDT with Photohem were developed in the
SSCLM together with technical collaborators according
to the Programme of development and implementation
of the method of PDT in Russia [1,2,4,24-26].

The drug Photohem is the lyophilized sodium salt
of hematoporphyrine derivative, obtained from the
defibrinated blood and exhibit powerful properties
of sensitization tissues to the light radiation of visi-
ble range of the spectrum, low toxicity, moderately
expressed immunostimulating action. The clinical
trials had shown that Photohem is the effective tumor
remedy, possessing big and therapeutic breadth, and
that it was similar to known foreign PS from group of
hematoporphyrine derivatives.

PDT was used for most accessible tumors of exte-
rior locations: skin cancer, intracutaneous metastases
of breast cancer and melanoma, cancers of the tongue
and oral mucosa. The first patients were with recurrent
and metastatic tumors, absolutely unpromising for the
traditional methods of treatment (surgery, radiothera-
py, combined and even complex). PDT was performed
in a hospital, in a specially equipped darkened wards,
after tests on a medicinal allergy to Photohem and
sensitivity to laser light.

It should be noted that initial clinical trials carried
out quite intensely. During the first year 33 patients
with various malignant tumors had been treated by the
method of PDT. Despite the severe contingent of the
patients subjected to PDT, 30 patients of them (91%)
were obtained positive effect, including 16 patients
(48,5%) which were complete resorption of tumors.
The results of the first year of clinical trials of PDT with
Photohem were reported at the 1st European Congress
from 1 to 3 September, 1993, in Budapest (Hungary)
[13]. Based on the results of the first courses of PDT
with full or pronounced (more than 50%) resorption of
superficial tumors in the absence of complications, we
have started to apply interstitial PDT of breast cancer
since April, 1992, and in Serptember 1, 1992 for the
first time in Russia used endoscopic PDT with central
cancer of the lower lobe of the left lung with atelectasis
[15-19].

In October, 1992 Moscow Oncology Research In-
stitute named after P.A.Herzen joined the program of
clinical studies of PDT [27,28]. In the next years, the
clinical application of PDT in Russia had acquired a
wide-scale character. Along with 4 capital institutions
(SSCLM of Healthcare Ministry of Russia, Moscow
Oncology Research Institute named after P.A.Herzen,
Oncological and Research centre of RAMS and faculty
surgical clinic of I.M.Sechenov Moscow Medical Acad-
emy), PDT began to be used in Medical Radiological
Research Center of RAMS (Obninsk), the number of
regional centers of laser medicine, at the clinical basis
of departments of medical universities and in practical
medical institutions [11,27,29-33].

In 1994 the PS of second generation Photos-
ens — sulphurized phthalocyanine aluminum (wave-
length of the exciting light 675 nm) in SSC “NIOPIK”
had been synthesized and submitted for clinical trials.
First we reported clinical application of PDT for cancer
treatment with various localizations at the Joint Con-
ference of the European Laser Association and Inter-
national Society of Biomedical Optics, in Lille (France)
from 9 to 10 September, 1994 [21]. Subsequently in
SSC “NIOPIK” the foreign analog of 5-aminolevulinic
acid (ALA) Alasens had been developed and of new PS
had been continued development. In future clinical
trials of PDT with Photosense within the cooperated
clinical trials had been developed and in other Moscow
research institutes and in practical medical institutions
[4,11,22,23,31,34,35].
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Our experience of the first 5 years of clinical ap-
plication of PDT was reflected in the articles in the first
issue of the journal “Laser medicine” [36]. By that time
PDT was conducted with 288 patients with 1210 foci
of tumors of various localizations.

In 1996-1998 in the Institute of Biomedical Chem-
istry RAMS named after V.N.Orehovich professor
G.V.Ponomarev and his students created a number of
the second generation of PS, which were derivatives
of chlorin E6 (Photoditazine, Radachlorin, etc.) with
a wavelength of 662 nm excitation light, and already
in 1998 in the SSCLM had been started clinical tri-
als of Photoditazin [32,37-40]. It was conducted on
78 tumors of the external and internal locations in
72 patients. Photoditazin has a number of advantages
over the first generation PS: a high quantum yield of
singlet oxygen, a contrast gradient “tumor/normal
tissue” 10/1, rapid clearance (short time of a delay in
the normal tissues of the body, less than 2 days) and
it completely solves the problem of long-term skin
phototoxicity, typical for PS of the first generation.
With application of Photoditazin the good results of
PDT have been received: 70% of tumors have subjected
complete resorption. At the present time Photoditazin
is the most popular PS for PDT of cancer and many
non-neoplastic diseases [35,38,40-45] in Russia. All
of the above mentioned PS of the Russian production
was registered in the Healthcare Ministry of Russia and
have the permission of Pharmacological Committee to
application in clinical practice.

The domestic laser equipments for fluorescent
diagnostics and PDT were created [1,4,25,35]. In the
leading scientific centers of Russia, specialized in laser
medicine, oncology and medical physics, experimental
and clinical studies of new PS, the methods of fluo-
rescence diagnostics and clinical protocols for PDT of
tumors of the main localizations are developed, also
of a number of nonneoplastic diseases [46-54]. The
offices or the wards of PDT in many territorial centers
of laser medicine, regional and city oncology clinics
had been organized. For popularization of knowledge
of PDT and association of efforts of separate research
institutes and centers of laser medicine, we conducted
the all-Russian Symposium of photodynamic therapy
on the basis of the SSCLM in 1995. In the subsequent,
similar symposiums with international participation
had carried out every 2 years (1997, 1999, 2001) with
the publication of papers on clinical, experimental and
technical research [37,55-57].

The breakout sessions of PDT in the framework
of All-Russian Scientific-Practical Conference of Laser
Medicine have been conducted since 2003. The works
of these conferences are published in the journal “Laser
medicine” (in Russian). In SSCLM, Moscow Oncology
Research Institute named after P.A.Herzen and some
educational institutes began to teach a course of laser
and photodynamic therapy. The Russian medical press
had been published reports of more than 5000 patients

treated with PDT method, which had about 10000 le-
sions [12,36,58]. Most of these patients were treated
for skin cancer. On the one hand, it is connected with
availability of lesions of cancer skin, a high efficiency of
PDT with this localization of cancer and good cosmetic
results, and on the other hand, the fact that skin can-
cer in Russia (even without melanoma are more than
65,000 new cases annually) since 2007, it occupies the
frequency first among all malignant tumors [59,60].
In addition, the widespread introduction of PDT of
skin cancer is caused by simplicity of this method in
comparison with traditional methods of treatment like
surgery and radiation therapy. PDT opens up opportu-
nities of effective treatment for thousands of Russians
in the countryside, outside big cities, in which there are
surgical and oncological clinics and radiation therapy
is conducted.

Another perspective direction of application of this
method in Russia is the palliative endoscopic PDT of
occlusive malignant tumors of the trachea, large bron-
chi, esophagus and forestomach, esophageal-intestinal
and esophageal-gastric anastomoses [61-65]. One of
the last localications of cancer, which is successfully
used in PDT is a cancer of the large duodenal papilla
and extrahepatic bile ducts [45,61,62,66,671].

A new promising direction of research is studing of
the role of PDT in the composition of multicomponent
methods of treatment of malignant tumors, which are
intensively conducted in the last decade in oncological
and X-ray-radiological institutes of Moscow, St. Peters-
burg, Novosibirsk, Obninsk and other cities of Russia
[26,29,33,68-73].

Increasingly popular in Russia becomes anti-
bacterial PDT treatment of long-term non-healing
wounds with antibiotic-resistant flora, and trophic
ulcers of the vascular etiology, acne vulgaris and other
inflammatory diseases of soft tissues [46-50,54]. PDT
is used for treating of chronic inflammatory diseases
of ENT-organs.

The Russian scientists take an active part in the
international forums on laser medicine and PDT: at
the Congress of the European Laser Association (from
14 to 16 September, 1995, Barcelona, Spain) Russian
scientists had made 15 reports, including 9 clinical of
PDT. In Vancouver (Canada) at the 8th World Con-
gress of Photodynamic Association from 5 to 9 June,
2001, the Russian scientists had made 6 reports, at
the 9th Congress from 20 to 23 May, 2003 (Miyazaki,
Japan) — 14 reports, in Munich (Germany) at the 10th
World Congress of Photodynamic Association — 11 re-
ports. At the 15th International Congress of the Euro-
pean Medical Laser Association from 20 to 23 August,
2010 (Helsinki, Finland) Russian scientists had made
more than 30 clinical reports of PDT and experimental
laser biology and medicine.

Currently the international cooperation in the
field of researches on the problem PDT continues to
expand [20,28,74].
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