Skin health is predetermined
by Stratum corneum lipid matrix

The mammalian and human skin is one of the
largest and most unique organs as for its structure
and functions. The role of the skin in the vital activ-
ity of a living organism should not be underesti-
mated. Since the early 2000s, researchers of the
FLNP in cooperation with the Faculty of Pharmacy
of the Martin Luther University in Halle (Germany)
have started studying the structure and properties
of the stratum corneum model lipid matrix using
neutron scattering and X-rays [1]. Data on the nano-
structure of the Stratum corneum (SC) lipid matrix
contribute to a deeper understanding of the prop-
erties and functions of the natural skin barrier,
which is important for achieving progress in the
field of dermatology, aesthetic and therapeutic cos-
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metology, as well as in the design and creation of
transdermal therapeutic systems.

The upper layer of the skin (epidermis) consists
of several dozens of cell layers (from 50 to 100) and
has a thickness of only 0.05-0.1 mm (Fig. 1). There
are 4-5 stratums in it. Gradually ascending to the
surface, the “living” epidermal skin cells, keratinocyt-
es, gradually transform into “dead” corneocytes. Cor-
neocytes, surrounded by a lipid matrix, make up the
outermost horny layer called the SC. As it was
found, it is SC that performs a barrier function, pro-
tecting the inner layers from external influences and
preventing direct penetration of harmful agents.
The chemical composition and structure of the SC
lipid matrix largely determine the overall health of

300pOBbe KOXU NpegonpeneneHo

MaTpuuen Stratum corneum

Koxa mnekonuTtaloLwmx 1 YenoBeka — OfMH U3
CaMbIX 60MbLINX U YHUKANbHBIX MO CBOEMY CTpOe-
HUo 1 GYHKUMAM opraH. Ponb KOXW B »K13Heges-
TeNIbHOCTM XKMBOTO OpraHy3ma Hefb3A HeJOOLEeHN-
BaTb. C Hauana 2000-x rogos B JIH® coBMecCTHO ¢
Mapmakonoruyecknum dakynsteTom YHMBepCUTeTa
MapTuHa JTioTepa B Xanne (fepmaHms) ¢ NOMOLLbIO
pacceAHNA HENTPOHOB Y PEHTFEHOBCKUX NTyYel Ha-
yanu nsyyatb CTPYKTYPY U CBOWCTBA MOAESIbHOM
nunungHon matpuubl Stratum corneum (SC) [1]. QaH-
Hble O HAHOCTPYKTYpe nunuaHon Mmatpuubl SC cro-
cobcTBytOT 60nee rny6boKoMy NOHMMAHMIO CBOWCTB
1 GYHKUNIA eCTECTBEHHOIO KOXHOro 6apbepa. 1o
LEeHHO ANA NPOABMXKEHUA B 06/1acTh fepMaTosio-
rK, 3CTETUYECKON 1 TepaneBTUYECKON KOCMETOS10-
ru, a Takxe B pa3paboTKax 1 co3haHny TpaHCaep-

MaJsibHbIX TepaneBTUUYECKNX CUCTEM.

BepxHuin cnom KOXHOro NoKpoBa — 3nuaep-
MWUC — COCTOUT M3 HECKOJIbKUX AEeCATKOB C/I0eB
knetok (ot 50 go 100) n nmeeT TOALWMUHY BCEro
0,05-0,1 mm (puc. 1). B Hem BbigenaAtoT 4-5 ypoBHe,
nNpoaBUrasacb BAOMb KOTOPbIX BBEPX, KMBbIE» KNeT-
KM KepaTMHOUUTblI NOCTEMNEeHHO NnpeBpaLlalTca B
«MepTBble» KopHeouutbl. OporoBeBLUne KOpHe-
OUNTbI, OKPYXEeHHble NMMNNAHbIM MaTPUKCOM, CO-
CTaBNAIOT CaMbli BepXHUI — porosow ciion unm SC.
Kak okazanocb, umeHHo SC obecneunBaeT 6apbep-
Hyl0 QYHKUMIO, 3alMlias BHYTPEHHME CJion OT
BHELIHNX BO34ENCTBUN 1 NpefoTBpallasn npamoe
NPOHNKHOBEHWE BpefHbIX BelecTB. Monekynap-
HbI COCTaB M CTPYKTypa nunugHoro matpukca SC
BO MHOIOM ONnpefensAoT 30POBbe KOXKU B LieSIoM,
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the skin, and also serve as a marker in the diagnosis
of pathologies. Even minor changes in its composi-
tion can greatly affect the permeability of SC to var-
ious substances. This property underlies the creation
and development of transdermal delivery nano-
systems of pharmaceutical and cosmetic products.

Ceramides are the main component of the SC
lipid matrix. Their diversity is now well known. To
date, more than 12 classes of various ceramides
have been identified. However, the role of individual
classes of ceramides, as well as their combination
and ratios with other SC components, remains the
subject of study for many scientific groups. The class
of long-chain ceramides is of particular interest.
Their presence is responsible for the integrity of the
lipid layers and the prevention of moisture loss [2].

The role of long-chain ceramides in the forma-
tion of long-periodicity and short-periodicity phases
was also studied in detail in collaboration between
FLNP and the Faculty of Pharmacy of Charles Uni-
versity in Hradec Kralové (Czech Republic) [3].
Model lipid layers based on short- and long-chain
ceramides, simulating both healthy SC and SC with
pathology (recessive X-linked ichthyosis), were in-
vestigated (Fig. 2). Only in the presence of a short-
chain ceramide, the model SC lipid matrix demon-
strated the formation of lamellar phases with short,
medium and very long repeat distance. The appear-
ance of along-chain ceramide CerEQOS in the model
matrix led to a stable long lamellar phase and pre-
vented the formation of a phase with a very long
period.
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a TaKXe Cny»aT MapKepoMm B ANarHOCTMKe NaTono-
rmn. Ja>ke He3HaynTebHbIE N3MEHEHUA B €ro Co-
CTaBe MOTyT CUIbHO BANATb Ha NpoHMUaemocTb SC
0N Pa3NnYHbIX BewecTB. DTO CBOMCTBO JIOXKMUTCA B
OCHOBY CO3[aHNA U Pa3BUTMA TpaHCAePManbHbIX
HaHOCKCTEM A1l [OCTaBKN GpapMaKoNormyeckmx u
KOCMeTUYeCKNX cpeacTs.

CocTaB LepamngoB — OCHOBHOIO KOMMOHEHTa
nmnugHon matpuubl SC B HacTosALLee BpeMs XOpo-
LLIO U3BecTeH. Ha cerogHa BbigeneHo 6onee 12 knac-
COB pa3nnyHbIX Lepamugos. OgHaKo, posnb OTaenb-
HbIX KN1aCCOB LiepaMUA0B, a TakxKe UX COYeTaHne 1
COOTHOLWeHMe C Apyrumun KomnoHeHTamu SC ocTa-
eTcA NpegmeToM UCCnedoBaHNA MHOTMX HayYHbIX
rpynn. Ocobbifi MHTEpeC NpefCcTaBnAeT KNacc ANNH-
HoLenoyeYHbIX Lepamugos. X npncyTcTBume oTBe-
yaeT 3a LeNIOCTHOCTb INMUAHbBIX CJI0EB 1 NPegoT-
BpaLleHune notepwu Bnaru [2].

B konna6opauumn JIHO — QapmaueBTryecknin
dakynbTeT Kapnosa YHuBepcuteTa B [pagey-Kpa-
nose (Yexua) getanbHo Obina UlyyeHa posb ASIVH-
HoLlernoyeyHoro Lepammaa Ha GopmMmnpoBaHme anmH-
HOMEPUOAHbIX U KopoTKonepuodHbix ¢as [3]. bbiu
nccnefoBaHbl MOAeNbHbIE NMUMUAHbIE CJION Ha OC-
HOBE KOPOTKOIO 1 AJ/INHHOIO LiepaM1A 0B, UMUTUPY-
towme 3poposbit SC n SC ¢ natonorven (peuec-
CUBHbIV X-CLeNNeHHbIN NXT1o3) (purc. 2). Tonbko npu
HaNMuMN KOPOTKOTO Liepammnaa MOgeNbHasA NUNug-
HasA MaTpuua SC 1eMoHCTprpoBana obpasoBaHue
namennapHbIX a3 C KOPOTKOM, CpefHeN N oYeHb
OJIMHHOW NOBTOPAEMOCTbIO. [ToAaBneHne B mogenb-
HOW MaTpuue gnvHHoro uepamuga CerEOS npuso-
OWUNo K CTabunbHOW OfHHOMepuoaHou ¢dasze u
npepoTBpaLlano obpasosBaHve pasbl C OUEHb ANH-
HbIM NEePUOLOM.
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