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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

Aim: The article describes a method of implant surface
treatment that reduces the risk of an inflammatory reaction to
vascular implants.

Materials and methods: The research was conducted on
34 male rabbits of the "Flemish Giant" breed weighing 2.5-
3.0 kg, following the standards of bioethical principles. The
blood vessels of the experimental animals were previously
provoked by the administration of endogenous pyrogenic
solution according to a predetermined protocol. Under general
anesthesia, the animals were endovascularly (via femoral access
into the abdominal aorta) implanted with standard Z-shaped
stents made of 316L stainless steel. To obtain indicative results,
10 rabbits were implanted with non-treated stents, while another
12 rabbits had stents pre-treated with the adapting composition
(AdC) implanted. After 8 weeks, the animals were withdrawn
from the experiment.

Results and discussion: Vessel wall morphometry revealed
that the treatment of stents with AdC before their placement into
the vessel resulted in a reduction of vessel wall thickness at the
site of their implantation.

Conclusions: The clinical application of AdC aimed at
improving the biocompatibility properties of implants with
respect to the recipient's body is characterized by a 100% (95%
CI 78.2% - 100%) likelihood of absence of complications.

Key words. Endovascular stenting, restenosis, implants,
rejection, biocompatible materials, adaptive composition, aorta.

Introduction.

Every year, surgeries for the installation of various implants
are performed worldwide. In 25-30% of cases, implants are not
accepted by the recipient's body [1-4].

In cardiovascular and interventional radiology surgery,
implants in the form of stent grafts or stents are used to treat
stenotic and occlusive lesions of the arterial lumen due to
atherosclerosis and/or diabetes. One of the reasons for restenosis
or reocclusions is the body's reaction to the implantation of
stents.

The basis of the foreign material rejection reaction is aseptic
inflammation, which results from the immune response of the
body to the surface of implants. Specific "binding sites" called
epitopes exist on the surface of implants, which are recognized
by the recipient's immune system's protective elements,
immunoglobulin class G (IgG), as foreign. Therefore, upon
initial contact of the body's tissues with the implant, the epitopes
on its surface are recognized by IgG, a component of the
recipient's humoral immune system. The strength of the binding
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between IgG and the surface is directly proportional to the
quantity of epitopes on it that are "sensitive" to a specific pool
of IgG. The formation of an affinity bond between the surface of
the prosthesis and IgG leads to the activation of the recipient's
cellular immune response. This results in the formation of an
isolating capsule, the thickness of which is directly proportional
to the degree of inflammation. The adhesion of IgG to the
epitopes on the surface of the implant itself is accompanied by
the generation of peroxide radicals, which play a leading role in
the degradation of the prosthesis surface [5-7].

The presence of such rejection reactions to stent placement
necessitates the search for ways to solve the problem of these
reactions in order to increase the patency of the angioplasty
zone with stenting and reduce the number of re-interventions.

One of the options for reducing reactions to implants is the
search for and use of more biocompatible materials with the
recipient's organism [8]. In the search for effective methods
of preventing restenosis at stent implantation sites, the use of
special coatings on the surface of the implant, such as stents
coated with "Paclitaxel" (a mitotic inhibitor used in cancer
chemotherapy), is also being explored. However, according to
the meta-analysis of randomized controlled trials, despite the
reduction in the inflammatory response to the stent and, as a
result, the increase in primary patency of the stenting area, there
is data on an increased risk of mortality from the use of such
coating methods [9,10]. These studies have become the second
reason for seeking alternative methods aimed at preventing
restenosis at stent implantation sites.

Several studies have demonstrated that the introduction of
patient serum albumin solution modifies the surface of implants,
reducing the frequency of side effects.

Albumin solution has also been successfully used to block
epitopes that did not react during ELISA analysis [11-13].

The aim of this study was to develop a method of coating
the surface of vascular implants (stents) to reduce the
risk of inflammation reaction (rejection), enhance their
biocompatibility, and prevent restenosis.

Materials and Methods.

The experiments were conducted in accordance with the
Law of Ukraine "On the Protection of Animals from Cruel
Treatment" (No. 3447-1V dated February 21, 2006) and adhered
to the requirements of the European Parliament and Council
(2010). The research was carried out on 34 male rabbits of the
"Flemish Giant" breed with a weight of 2.5-3.0 kg. The animal
experiments were performed in the vivarium of the Department
of Surgery and Transplantology named after O.O. Shalimov
of the National Academy of Medical Sciences of Ukraine,
following the standards of bioethical principles [14,15].

259



Figure 14, B. Z-shaped stents in the abdominal aorta of rabbits.

Under general anesthesia, rabbits were subjected to
endovascular procedures via femoral access to the abdominal
aorta. Standard Z-shaped stents made of 316L stainless steel
(Figure 1) were implanted using a 4F catheter. To ensure reliable
results, a control group of 10 rabbits received non-coated stents,
while an experimental group of 12 rabbits received stents pre-
coated with AdC.

To create an atherogenic model according to the developed
methodology, rabbits were intramuscularly injected with a
solution of Pyrogenal at a dose of 1.25 mg every other day for
2 weeks. Then, in the postoperative period, a dose of 1.25 mg
was administered once a week for 8 weeks. The inflammation
model was chosen for the experiment based on the works of
Aleksyeyeva T.A., Lazarenko O.N., et al. [16,17].

The technology for preparing AdC and the method of implant
surface treatment to enhance their biocompatibility are described
in the European patent and the methodological recommendations
titled "Clinical Application of Implant Surface Treatment with
an Adaptation Composition to Improve their Biocompatibility in
Reconstructive and Restorative Surgery" 58.16/140.16 [13,17].

The main processing stages included the following procedures.
Blood was collected from the experimental animals through a
vein using a vacuum container. After clot formation for 10-16
minutes, it was centrifuged using an NF 200 centrifuge (Nuve,
Turkey) for 7 minutes at 500g. Then, 2 ml of the obtained
serum, which had been pre-filtered through a membrane filter
with pore sizes of 0.22 um (Minisart, Sartoriusstedium, Biotech
corp.), was mixed in a sterile container with 18 ml of sterile
physiological solution (0.9% NaCl).

In molar terms, the concentration of albumin in the
resulting serum is an order of magnitude higher than that of
immunoglobulins. The adsorption kinetics of albumin to the
surface is also higher than that of immunoglobulins. Therefore,
during the preparation of AdC, it is not necessary to get rid of
serum immunoglobulins, which simplifies the process of its
preparation.

After the AdC is prepared, it is poured into a sterile container
(cuvette, tray, denture packaging container, etc.) suitable for
immersion of the prosthesis and kept in it for 5 minutes, after
which it is implanted.

The vessel or container for immersing the prosthesis should
have a volume sufficient for complete immersion of the
prosthesis. A packaging container for a voluminous prosthesis
is an optimal solution for its immersion in AdC, as it requires
minimal quantity for immersion.

The  immunohistochemical and  histomorphological
examination was performed 8 weeks after implantation.
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The composition of the proposed AdC is presented in Table 1.

For statistical data analysis, the software packages MedCalc
v.17.2 (MedCalc Software Inc, Broekstraat, Belgium, 2017)
and MedStat (Lyakh Yu.Ye., Guryanov V.G., 2004-2011) were
used. The impact of risk factors was evaluated using the indicator
of Absolute Risk Reduction (ARR) and by constructing and
analyzing logistic regression models. The quality of the models
was assessed by constructing Receiver Operating Characteristic
(ROC) curves and calculating the Area Under the Curve (AUC),
as well as the Positive and Negative Predictive Values. The
corresponding 95% Confidence Intervals (95% CI) were also
calculated.

Results and Discussion.

The results of vascular wall morphometry revealed that stents
pre-treated with AdC led to a reduction in vessel wall thickness
at their placement site. The data are presented in Table 2.

The results of the research have demonstrated that the proposed
method, which involves the prior treatment of stents with AdC,
leads to a reduction in the reaction of surrounding tissues by
modifying the surface of the implants. This also decreases
the thickness of neointimal growth, indicating the absence of
inflammation processes and the formation of fibrous tissue
around the implant (Figures 2 and 3).

On the Figure 4., Immunohistochemical staining illustrating
the native (healthy) rabbit tissue (A), tissue around the AdC-
treated implant (B), and tissue around the implant without AdC
treatment (C).

Figure 2. Rabbit aortic wall. Stent not treated prior to implantation.

Hematoxylin-eosin staining. Magnification approximately 10x, field of
view 20x.

Table 1. The composition of the proposed AdC.

The absolute
Protein fractions of flmount of protei.ns The ratio of protein
the recipient's serum: in 20 ml of AdCis components,

grams per 20 ml (= % (£ %)

grams per 20 ml).
albumins 0,94 + 0,26 61,1 +16,7
al-globulins 0,04 + 0,002 2,4£0,12
02-globulins 0,14 £0,02 9,6 £1,3
B-globulins 0,18 £0,015 11,5+ 1,0
v-globulins 0,24 £ 0,06 154+39




Table 2. Changes in rabbit aortic wall thickness depending on the type
of stent treatment.

Groups (N = 34) The wall thickness of the aorta

(nm)
Control (N = 12) 124 £32
Untreated (N = 10) 305+ 82
AdC Treatment (N = 12) 140 £ 28

N - Number of animals in the group (p<0.005)
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Figure 3. Rabbit aortic wall. Stent pre-treated with AdC prior
to  implantation.  Hematoxylin-eosin  staining.  Magnification
approximately 20x, field of view 20x.

Figure 4. Immunohistochemical staining of tissues near the implant
site after 8 weeks of stent placement: A - collagen fibers; B - slight
accumulation of lymphocytes; C - intense lymphocytic infiltration.

The tissue of a healthy experimental animal, depicted in Figure
4 (A), is uniformly stained with clear visualization of collagen
fibers. In Figure 4 (B), a slight accumulation of lymphocytes is
observed in the area of the implant element, while in Figure 4
(C), there is intense lymphocytic infiltration.

We suggest that the albumin layer on the surface of implants
can lead to the shielding of binding sites with IgG and block the
initial stage of the immune response. As a result, the immune
system doesn't "react" to the implant as a foreign object.
Therefore, the processing of implants with recipient serum prior
to implantation using the proposed technology reduces (p=0.04)
the level of local inflammation, thus decreasing the frequency
of intra- and post-operative complications when using AdC.
The Absolute Risk Reduction (ARR) is 35.7% (6.8% — 61.2%)
compared to untreated implants.

Thus, no animals exhibited pathological histomorphological
changes associated with AdC stent processing. The results of
immunohistochemical and histomorphological examinations of
the tissues around the implant showed that the application of
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the proposed AdC stent processing method reduces the level of
pro-inflammatory changes. There is a significant decrease in the
vessel wall thickness at the site of implantation after AdC stent
processing (p<0.05) compared to untreated implants.

A number of researches have shown the benefits of in vitro
treatment of artificial surfaces and the advantages of in vitro
treatment of artificial surfaces in contact with blood using
autologous endothelial cells have been demonstrated. This
was exemplified by Zilla et al. over 20 years ago when they
successfully reduced the occurrence of stenosis and reocclusions
after femoropopliteal polytetrafluoroethylene grafting [18-22].

However, the clinical application of this strategy was
complicated by the challenges of obtaining endothelial cells
through additional invasive procedures, such as harvesting
from healthy native vessels. Other approaches to cell isolation
included extracting endothelial progenitor cells (EPCs) from
bone marrow, which required invasive and painful bone marrow
aspiration [23], as well as cultivating microvascular endothelial
cells from dermal tissue. The latter also remained problematic
due to difficulties in obtaining a pure cell population without
fibroblast contamination, low yield of endothelial cells, and
the short lifespan of isolated cells [24]. Due to the fact that
peripheral blood is readily available, the creation of AdCs is a
relatively simple procedure that can provide results in preventing
vascular and tissue reactions to foreign material. There have
also been studies aimed at improving the neoendothelialization
of arterial grafts, such as the application of a proactive VEGF
(vascular endothelial growth factor) design on the surface of PTFE
(polytetrafluoroethylene) grafts [25]. However, these results have
not been widely implemented in clinical practice. On the other
hand, the results of our research clearly demonstrate the advantages
of using AdC-treated vascular stents and hypothetically stent grafts.
In the case of stent graft implantation into the aorta for aneurysms,
there is an oversized contact area with the aorto-iliac segment,
which may trigger reactions to foreign agents.

The probability of the absence of complications associated
with vascular implant rejection after AdC treatment in our study
reaches 100% over 12 months (95% CI 78.2% — 100%), and
the overall clinical effectiveness of the proposed technology
achieves a moderate level (AUC = 0.69; p <0.001). These
research findings correlate with the results of Chen Z's study
[26], in which the immobilization of serum albumin and peptide
aptamer for EPC on a polydopamine-coated titanium surface
was investigated for enhanced in situ endothelialization.

Therefore, based on the experimental data, it can be concluded
that the surface treatment of various types of vascular implants
with AdC to enhance their biocompatibility with the recipient's
organism is justified.

Conclusion.

The research has confirmed that the implantation of any
exogenous material is a trigger for the activation of the immune
response by the recipient's body. This is due to the presence of
epitopes on the surface of implants - antigenic determinants that
recognize the recipient's IgG, leading to the activation of his or
her humoral and cellular immunity.

Treating the implant with the recipient's blood serum solution
right before the surgery effectively blocks active sites on its



surface, preventing adhesion of recipient's immunoglobulins
and the activation of the immune response. The outcome of
using this proposed technique is a significant reduction in the
recipient's body reaction to foreign material.

The clinical application of the adapting composition (AdC) for
implant adaptation to enhance their biocompatibility with the
recipient's body is characterized by a 100% (95% CI 78.2% -
100%) likelihood of complication-free outcomes.
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BIJINB OBPOBKM TOBEPXHI CYIMHHHUX
CTEHTIB AJJAIITYIOUOIO KOMITIO3UIIEIO (AdC)
IJIsT NOOJININEHHSA 1i BIOCYMICHOCTI TA
MNPOPLIAKTUKH PECTEHO3Y

(ekcriepUMEeHTaIbHE JJOCIIIIPKEHHS )

Jlazapenko TI'.0', Jlazapenko O.M!, Illanpuncekuii B.B!,
Cemenenko H.B!

! Tepacasna naykosa ycmanosa «Haykogo-npaxmuunuii yenmp
npoginaxmuunoi ma KiHIMHOT MeOuyunuy» Jlepocasnozo
ynpaeninusa cnpasamu, m. Kuis, Yxpaina

Pe3tome. B po0oTi BUCBITIIIOETBCSI METOJ] OOPOOKH MOBEPXHI
IMILJIAHTATIB, 10 3HIKYE PU3UK BUHUKHEHHS peaKilii 3anaaeHHs
Ha CyIWHHI iMIUutaHTaTd. Martepiaiau i MeTomgu. JlocmimkeHHs
NPOBOJIMIIM Ha 34 KpOJIsiX, CaMIsIX, IOPOJH «CIPUI BEJIETEHbY
Macoro 2,5-3,0 Kr y BiAMOBIAHOCTI 10 CTAaHIAPTIB O10CTHYHHUX
npuHiwmiB. CyauHH eKCIEPUMEHTAIbHUX TBapuH Oyiu
HONepeHbO CIPOBOKOBaHI BBEICHHSIM CHIOICHHO DPO3YMHY
miporeHany Mo 3arajlbHO BU3HA4YeHi cxemi. TBapuHam

263

MiJ] 3arajJlbHOI0 aHECTE3i€l0 Oyl CHIOBACKYJSAPHO (4epes
CTETHOBHH JOCTYHn Yy aOJoMiHaIbHY aopTy) BCTaHOBJIEHI
CTaHJapTHI Z-1o1i0Hi CTEHTH 13 HeprkaBirouoi ctaimi 316L. Jlns
OTpPUMaHHS TOKa30BUX pe3ynbTariB 10 KpoyisiM BCTaHOBIJIEHI
He 00poOieHi creHTH, iHIMM 12 KpoisiM Oyiau BCTaHOBJIEHI
CTEHTH IIONEPESIHB0 OOpOOJIEeH! aJanTyrouol0 KOMITO3UIIE0
(AdC). Yepe3 8 TWKHIB TBapMH BHUBOJWIHM 3 EKCIIEPUMEHTY.
Pe3yabTaTn Ta ix 06roBopennsi. MoppomeTpist CTIHKHY Cy TUHA
rokasaina, o oopobOka crentiB AdC mepes BCTaHOBICHHSM 1X
JI0 CYAMHH TIPU3BOAUTH JIO 3MEHIICHHS TOBIUMHH CYJHHHU Y
Micui ix BcraHoBiieHHs. BucHoBkm. KitiHiuHe 3acTocyBaHHS
AdC 3 w™eroro momimmeHHS OiOCYMICHMX BJIACTHBOCTEH
IMIIAHTaTiB 10 BIJHOIIEHHIO JI0 OpraHi3My peLUIieHTa
xapakrepusyerbes 100% (95% BI 78,2%-100%) BiporinHicTio
BiJICYTHOCTI YCKJIa/IHEHb.

KaiouoBi cioBa: eHIOBacKyJspHE CTEHTYBAHHS, PECTEHO3,
IMIIaHTaTH, peaklisl BiATOPTHEHHs, OloCyMicHI MaTepiaiw,
ajlanTyroya KOMITO3HILis, aopTa.
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