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/ 100-a nigcymkoBa HaykoBa KOH@epeHLis npodecopCbKo-BUKNIaAaLbKkoro nepcoHany
&ap BYKOBMHCBKOIo AEPXABHOIMO MEAMYHOIO YHIBEPCUTETY

Betavosneno, mo 3a ymoB 0.75% conbOBOro HaBAHTAKEHHSA JAHUH MOKAZHUK HE 333HABARB
BIPOTIAHUX 3MIH MOpPIBHAHO 3 KOHTPOJIEM ¥ I[UTOIUIA3MI EMITENIOHTIB 3BUBHCTUX KaHAIBIIIR
HUpoK. (AHaK, cepeTH] BeNWUMHY koedilieaTa R/B Bka3yloTe Ha Te, o 5% BoaHe Ta 3% cONBOBE
HABaHTAKEHHA 3MIHIOIOTH Vv OifKaxX CHIBBITHOLICHHS MK aMIHO- Ta KapOOKCHILHHMH TpyHaMH
OLIKIB y OIK OCTAHHIX. [0 MOXHA PO3MIHUTH K IHTCHCH(MKANIO MPOLECIB OKHCHIOBANBHOT
momubikanii SinkiB (OMb). [likaBum € dakTt, 1mo BKazaHi mnporecu npu 3% CONBOBOMY
HABAHTAKEHHI CTATHCTHYHO BiporiaHo Oinbwn upaxeHi Ha 20.00, Hixk Ha 8.00.

YBeJdeHHs CylNeMH BUKIHKae TPUPa3OBe 3pOCTaHHA KoedillieHTa R/B. sAke mepepaxae o
20.00 v nopisusanni 3 8.00. Tak, BO/He HABAHTAKEHHA 1PU CYIEMOBIA Hedpouaril A0 3HUKYE
piBenb OMb B eniTeniouuTax 3BUBUCTHX KAHANBIIB HHUPKH, ane KOHCTATYBATU MOBEPHEHHS
MOKA3HUKIB 0 HOPMH 30BCIM HeMae miacTas, 60 koedimienT R/B zanuiaeTees HaaTO BHCOKHAM. 3a
X ke ymow, (,75% conkoBe HaBaHTAXEHHS NMPH CYJeMORBIH HedpomaTii kapTHHY mono OMb
CYTTERO He 3MiHFoe. HaBnaku, 3% coNkOBe HABAHTAXKEHHS NPUSBOMTE 10 MAKCHMATBHHX CepelHIX
nudp koedinienra R/B. o cnia posuinvtu, 4k Haipwinuid pipeb OMDB. Cnia piaMiTUTH. 110 B
riaTiHOBHX | 3€PHUCTHX IHIIHApPAX Y MPOCBITAX 3BUBHCTUX KAHANBIIB CEPeAH] 3HAUCHHS
koeitieHTy R/B € Hali(inp BUCOKUMH, O BKa3ye Ha MOrmudieHHs npouecis OMDB y 3anuikax
KJIiTHH.

PesynpTatn 0Gl0XIMIMHMX T4 FICTOXIMIMHHAX ROCTUKSHB A03BOMAIOTL JIATH 0ACTYNINAX
Y3aTaNbHIOIOMHX BUCHOBKIB. YBEIEHHS IMypaM PTYTI HUXJIOPHAY 3 MOJATBIIHM MOJCTIOBAHHIM
BOJHOTO Ta CONBLOBOTO HABAHTAXKCHHS TPH3BOOMTH A0 AKTHBALI MPOLCCIB BITBHOPAIHKAIEHOTO
OKHCHEHHA OUIKIB, IO € HACTIAKOM 3pyHHYBaHHS KIITHHHHAX MeMOpaH. 3MIHH IOKa3HHKa
OKHCHIOBAILHOT MOAM(BIKALT OLIKIB BIALIPAKTE CYTTEBY POJb Y LATOIEHE31 BUABICHHX 3d1A1bHO-
NATOJOTIMHUX MPOLECIB HA MNCTOIOMNMHOMY PIBHI OpPraHizalii marepii.

Winkler I. A.
ELECTROPHORETIC MOBILITY OF SOME TATOO PIGMENTS
Depariment of Medical and Pharmaceutical Chemistry
Higher State Educational Institution of Ukraine
«Bukovinian State Medical University»

As tattooing is gaining more popularity among people in many countries worldwide, the
conjugated issue of removing old, annoying or no more interesting tattoo also becomes topical.
Regular methods imply mechanical extraction of the pigments inserted inside the skin layer at
tattooing or their discoloration by laser, temperature or some chemical agents. This manipulation is
often painful. not always as effective as expected and may even result in formation of some scars,
skin (de)pigmentation or other defects.

The modern tattoo pigments are organic compounds fixed in the skin as colloidal particles.
Therefore, they can be removed from the substrate by application of the external potential
difference that initiates the electrophoretic movement.

This preliminary investigation was aimed onto basic determination of the charge acquired by
the pigment’s particles in physiological solution and evaluation of their mobility in the pseudo-skin
substrate. Four commercially available unbranded tattoo pigments {black, green, white and red)
were obtained and used in this work. Then the pigments solutions were prepared according to the
indications given on the packaging using physiological solution as a solvent. Determination of the
electrokinetics potential ¢ was realized by the classical method of measuring the solution levels

difference appeared in the U-shaped glass tube after application of some voltage during some given
period of time. All ¢ vales were negative (-0.142 V for the red pigment, -0.151 V for black, -0.138
V for green and -0.111 V for white).

Then the pseudo-skin substrate was made by regular gelatin and the black pigment, which
exhibited the highest ¢ value. Gelatin was dissolved in physiological solution according to
instruction given on the packaging and then the pigment was added to the mixture until clear visible
color was achieved. Another mixture was prepared following the same procedure but without the
pigment. Then both samples were left until hardening. This way. two jelly-like samples with and
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without the pigment were obtained. Then the samples were cut off rectangular to fit into the coal
electrodes microelectrophoresis cell and placed in it. The electrophoresis was carried out during
2400 s with the voltage applied 20-25 V, which is usual for the regular medical electrophoresis
applications. As seen in the Figure 1, the edge between the samples has moved for about 8-10 mm
after the treatment. This means that the pigment exhibits rather good electrophoretic mobility even
in the comparatively viscous pseudo-skin medium. This can be used to elaborate the technology of
removal the tattoo traces by electrophoretic extraction of the pigment out of the human skin.

i
left) and control (right) samples before (left photo) and after (right) electrophoresis.
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Figure 1. Pigmente

d (
I'epym L.B.
BILUIUB I'/TYTATIOHY HA METABOJII3M H.S B ITEYIHII LHIYPIB
3A YMOB EKCIIEPUMEHTAJIbHOI HE®POITATII
Kacgeopa bioopeaniunoi i bionoiunoi ximii ma kiiniuHoi Oioximii
Buwuii 0eporcasnuil nasuanvruil 3aknad Yrpainu
«byrosuncokuil OeparcasHuil MeOudHuN yHigepcumen»

CipkoBojieHb — BayKJIMBHI ra3oMeiatop Ta KJIH04uoBa pery/ssTopHa MOJieKyJia B oprasizmi. 3
JAHUX CY4YaCHOI HAYKOBOI JHTepaTypd BIIOMO Tpo MOKIUBY posib H2S y possutky Ta
MOMEepE/PKCHHI  3aXBOPIOBAHb CEPLEBO-CYJMHHOI, HEpBOBOI Ta BHAUTBHOI cHcTeM. [Ipote
JiTepaTypHi JaHi mpo MeTadoJIi3M CIPKOBOIHIO Y TEYiHIl 32 YMOB HedpomnaTii € J0ci HeBIIOMUMH
Ta CYNEePeUIMBUMH, TOMY MeTOI0 poboTu Oyi0 BUBYeHHS akTHBHOCTEH H2S-npoayKyounx eH3umMin
ta KoHueHTpanii H2S y medinmi mypiB 3a yMOB eKcrnepuMeHTanbHOI HedpomnaTii Ta BIUIMBY
€K30TeHHOTr0 TIIyTaTioOHY.

ExcriepuMeHT MpOBOMIN Ha OIMMX CTaTeBO3pLIMX IMypax-camisgx macoro 0,16 - 0,18 xr.
Hedponariio MozeoBaiy MUSXOM OIHOPA30BOr0 BHYTPILIHBOYEPEBHUHHOIO YBeIEHHs (OJieBOl
Kues10TH y 1031 250 mr/kr. ExcniepuMeHTaibHi TBapuHE OyJ10 MOALIEHO HA TPH rpynu: 1 — iHTaKTHA
rpyna TBapuH, 2 — TBAPHHH 3 €KCIIEPHMEHTAIbHOW He(pomartiero, 3 — TBapUHHU 3 HedpomaTiero,
SKUM BBOJWJIM TiIyTaTioH B 1031 100 Mr/kr mpotsroM TpeoX MHIB. TBapuH BHBOAMIN 3
eKCIIepUMEHTY Ha HACTYNHUH JeHb IICIs OCTaHHBOI'O BBEJACHHs IJIyTaTioHy. CTaTHCTHYHY
00poOKy OTpUMAHUX JAHUX TPOBOIMIIH 3a JOTIOMOTOI0 HEMAPAMETPHUHOTO KPUTEPist Y IIKOKCOHA.
Pesynprati BBakanucs goctoBipaumMu npu p<0,05.

Y rpyni TBapuH 3 Hepomnariero crocrTepiranocs 3HWKeHHs koHIeHTparii HaS B 1,6 pasu B
NOPIBHSHHI 3 IPYNOI0 KOHTPOJKO. Y TOM e 4ac, 32 YMOB TPbOXJECHHOTO YBEICHHS IJIyTaTiOHY
cnoctepiranocst 3poctanus Kouunenrtpaunii H2S B 1.4 pa3u . B nopiBHgHHI 3 TBapUHAMEH KOHTPOJIBHOT
TPyIH aKTUBHOCTI IMCTATiOHIH-Y-Jia3W, LUCTATIOHIH-P-CHHTAa3M 1 LUCTeTHaMiHOTpaHC(epasn B
neyiHmi mrypiB 13 Hedpomariero Oymum 3Hmwkenumu B 1,6, 1,5 1 1,3 pasm BiamosijgHO.
3acToCTOCYBaHHs [JIyTATIOHY CHPUSJIO ITJIBUIICHHIO aKTHBHOCTeH LMCTATIOHIH- Y-Jiasd i
nucraTionin- B -cunraszu B 1,3 1 1.4 pa3u BimoBiHO B MOPIBHSHHI 3 ypamu 3 Hedponariero. Kpim
TOTO, BBEJICHHS €K30I€HHOTO TIIyTaTiOHy 30iIbIIye aKTHBHICTH LucTeiHOamiHOTpaHchepazu y 1,5
pasu, 110 NepeBHILy€ aKTUBHICTh KOHTPOJIBHOI IPYTIH.

Otpumani pe3ynbTaTi CBII4aTh MMPO 3HUKEHHS aKTUBHOCTEH H2S-npoiyKytounx eH3uMmis, a
OTIKE, 1 KOHIEHTPALIIT TiiporeH cyiab(iay y NediHili TBAPHH i3 eKCIEpHMEHTAIBHOI Hepponarieo.
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