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PELEH3MH S

PXy AUCEPTallHOHEH TPYJ 3a NpuaoOHuBaHe Ha 06pa3oBaTena I
Hay4YHa CTEIreH ,,JOKTop”

ABTOp Ha JMCEPTALUOHHMS TpyA: Mar. uHkK. [lenuna Keenunosa MBanoga-
Myraduuena

Tema wa nuceprauvonnus Tpyn: ,Uscnensane Ha Bb3MOJKHOCTUTE 34

pa3paboTBaHe Ha MEpPCOHANHM 3AIMMTHH OYWIa C UHTETpUpaHa OQyHKOus 3a
yarpaBuoJieToBo (UV-C) crepunusupase Ha BAUIIAHUS BB3OYX".

Perierzent: mpod. 1-p Anren Bemixos — IMCTITXA-BAH

1. AkTyaqHocT Ha paspaGoTBaHusi B AHCEPTAUHOHHHS TPYya npob.ieM B
HAYYHO H HAYYHO-IPHJIOKHO OTHOLUCHHE.

ToBa uscnensane e B o6macrra Ha MPEBCHUUATA U CBEXKJAHETO 10 MHHHMYM Ha
BB3JACHCTBHETO HAa MNAHIEMHUHUTE OT HMHGBEKUHO3HM 3a00JIIBAHMUS BBPXY XOpaTa H
HAUMOHAIHUTE 3ApaBHM CHUCTEMHM, KakTO M B JPYrH KPH3HCHH CHTYalUH, 4pe3
M3CJIeIBaHE Ha BB3MOXKXHOCTUTE 3a Ch3[aBaHE HA HOBO IOKOJIEHHE TEXHOJIOIHS 32
AKTUBHA JHYHA 3amuTa. Tasu o0sacT e W3KIMIOUMTENHO aKTyamHA MPH 3alUTHHUTE
CPCACTBA 3a TJIaBa W II0-CIIELUANHO Ype3 OYMIa ¢ MHTErPUPaHa MAacKa 3a aKTHBHO
HeyTpanusupane 1 AesuH(EeKUKs Ha BAMIIAHUS/H3AUIIBAHHSA BB3IYX C BUCOKA CTEICH
Ha 3ammTa Haj 99% edexTuBHOCT. B o6nactra ce paGoTH aKTUBHO B LeNMs CBAT,
BKIIIOYUTEJIHO U B TexHuyecku yHuBepcuTeT-Codus KaTO H3CIEN0BATENCKH eKHII

[TATEHTOBA IIbPBUTE B bhIrapus cepTUQUINPAHH 3aIUTHU CPEACTBA OT NaCHBEH BUII,
THII MEIULIMHCKYU OYHUIIA U LIJIEM.

2. Cremen Ha mo3HABaHe CbLCTOSIHHETO HAa mpoGiema u TBOpYeCKA
HHTepnpeTauusi HA JHTEPATYPHHS MaTePHAJ.

JlureparypHoTo npoyusaHe obxBama 44 crpanunu. JlureparypHuTe M3TOUHUIH,

KOUTO MOKTOpaHTKaTa u3non3sa (1135 na Opoii ), ca raBHO 1Mo TeMarta Ha AUcepTALUSTA,
a UMEHHO:

IIpoydenn ca xapakrtepuctukure Ha UV CBETIMHA M € YCTAHOBEHO, 4e
ctpykTypaTta Ha PHK / JIHK Ha Mukpoopranusmure e Haii-4yBCTBUTENHA IIPU IBIKHHA
Ha BBIHATa OT 2065 nm U TpH Hesd ce IOCTHIa MaKCHMAaleH TepMHIMICH e(eKT;
IIpoyuenu ca crpareruute 3a gesundexuus ¢ UV CBETNIHMHA M € YCTAHOBEHO, Ye
TEXHOJIOTHATA C€ Mpujiara 3a HacoveHa MAe3MH(EKUUs Ha MOBBPXHOCTH MU BbB
(pMKCHpaHM BB3LYXOBOJM Ha OOLIECTBEHHU 3aBeNeHUs; YCTAHOBEHO €, ue [IpeAa3sHuTe

ounJa B KOMOMHAmUs ¢ Macka e(eKTHBHO CroMaraT 3a MpeaoTBpaTIBaHe Ha
1



3dpa3siBaHeTOo C BUPYCH U OaKTepHH, HO ¢ Mox00psiBaHe Ha Gunrpupamure cioco6uoCTH
Ha MaCKUTe C€ 3aTpyAHsBa JUIIAHETO HA MOTPEOUTENs, KOETO BOAU 0 HELOCTATHEUHO
KHCJIOPOJ 3a OpraHu3Ma, 3aMastHOCT U AcsopueHTanus; Ilpoydenn ca chepemennure
M3MCKBaHUS, HA KOMTO TpsOBa na OTTOBApAT JIMYHUTE TpPENasHU CPEACTBA M e
YCTaHOBCHO, Y€ OYMIIaTa TPAOBa 1A Ce PA3NENIST OT MACKATA W Jla He CIoAeNAT 001 o6em
BB3NYX, 3aIOTO U3NUILAHUAT BB3AyX € GOraT Ha BJara U 6u [IPEIM3BUKAJI 3aIIOTSIBAHE

Ha Oo4uJiaTta u I[IOTCHI[MAaJIHA 3ary6a Ha BHIHUMOCT. YCTaHOBeHO €, H€ € BB3MOXKHO

Cb3IaBaHETO HAa HOBU CBOJIIOLIMHA HA 3aLIUTHU OYHJIa-MacKa 3a aKTUBHO [IPEYHCTBAHE Ha

Bb3/yXa, NPUTIOXKUMU B YCIOBUATA Ha HHPEKTUPAHH Cpe OT OMOJIOTHYHU OPBIKUS U
MHQEKUMA C XHBOTO3aCTpallaBaIa OmacHocT; Muentuduuupan e norenuuana 3a
pa3paboTBaHe Ha NEPCOHANHH 3ALIMTHU O4YWJIa, B KOWUTO 3a CTepUIH3alds Ha
BIMIIBAHUS BB3AYX ce HMHTerpupa Macka ¢ UV-C LED TeXHosorusaTa. Taka
MIOTPeOUTENST He OU U3MUTBAI saTpylHeHNe Tpu nuiane. ITopanu Tosa cu xayectso,
pa3paboTBaHETO Ha TaKbB NPOAYKT ©Ou OWJIO UM3KIIOYUTEIHO aKTyajlHa M
[IPCACTaBIIsBalla CBETOBHA HHOBALMS Te€Ma, IIPH 3aLIUTHHUTE CpeICTBa C BUCOKA CTEIMEH
Ha 3alllUTa OT NATOT€HHU BBB BUIIAHWN/H3IUIIBAHIS BB3IyX . CplUeBpeMeHHO, B
JIATCpaTypaTa HE Ca OTKPUTH METON M CPeicTBA IO3BOJSBALIN IIPOEKTUPAHE U

BalHIMpaHe Ha o4mia ¢ uHTerpupana macka ¢ UV-C akTHBHO HEYTpaJIU3UpaHe U
Ae3WHGEKIUS HA BAUIIAHUS/ W3 IAIIBAH IS BB3IYX.

B nureparypruTe u3TouHHIM He ca BKTIOYCHHU myONMKalMUTe 10 AUCepPTALHATA.
JlureparypHUAT 0030p 3aBBPLIBA C U3BOIM M TOUHO (hopMysHpaHe Ha HeNHTe U 3a8aYNTe
Ha JUCepTalHsITA.

OO110TO MU BrieyaTiIeHKe OT THTEpaTypHATa CIpaBKa €, e JJOKTOPaHTHT NMo3HaBa 106pe
U3cCieBaHaTa MaTepus U OOpaByu MHOIO KOMIIETEHTHO C natepatypHure daktu. Camara

TTUTCpaTypHa CIpaBKa € JOCTaTBYHO IIBJIHA U OCUTYPsiBa 106pa 0630pHa OCUTYPEHOCT Ha
U3CIIeIBAHUATA.

3. M30panata meToamka Ha H3c/IeIBaHe Moxe JH 1a aage OTroBOpP Ha
nocraBeHaTa ueJ1 M 3aJja4vM HA AHCEPTALHOHHUSA TPpYA.
JIOKTOPAHTHT € U3MOJ3BAI KAKTO KIACHYECKH TaKa i ChBPEMEHHH METOIH 34 [oJIy4yaBaHe
(u3paboTBaHe) u U3CIIeqBaHE.

3a pelaBaHe Ha YacT OT IOCTABEHHUTE 3a1a4l JOKTOpaHTKaTa € U3I0J13Bajla OpUTHHAIHH
(YHUKaIIHH) CTEHJIOBE U amlapaTypu

CunTam, Ye U3MON3BAHUTE METOMUKH, CTEHIOBE 1 anaparypu JaBaT BEpeH OTTOBOp Ha
I[TOCTABCHUTE 3a1a4HU.

4. KpaTka aHAJINTHYHA XapAKTePHCTHKA HA eCTECTBOTO M ONEHKA HA
IOCTOBEPHOCTTA HA MaTepHa/a, BbPXY KoOIiTO ce rpaasT NMPHHOCHTe Ha
JHCePTALHOHHHUS TPy



Msnonssanure anaparypa u CKCHCPUMEHTANHA eKUIINPOBKA, IPOBEIEHHTE H3CTeIBARMS
1 PEXUMM Ha M3MUTaHWS, MO CBOATA CHIIHOCT W HAYMH Ha TPETHpaHe, BKIIOYBAT
OPUTMHAIIHM DEICHHUS 32 IONYYaBaHe HA 3AIHTHU MACKU. JlocToBepHocTTa Ha

ITIOJIYYEHUTE PE3YyJITaTH, C KOUTO ca CBBP3aHU IIPUHOCUTE HA AUCEPTANUOHHUSA pya, ce

TPallAT Ha MHOTOOPOMHM HW3CiIeNBAaHMS, KAKTO U Ha M3MI0JI3BAaHUTE TEOPETUYHH WU
CKCIIEPUMEHTAIHH METOJTH ¥ METOIHKH.

S. B kakBo ce 3akimouapar HaY4YHHTE HJIH HAYYHO-
AUCePTAUHOHHHUS TPya?

NPUIOKHHTE IPUHOCH HA

ITpuemam taka dopMynupanuTe npHHOCH Ha AVCEePTALUOHHUS TPY:
Hayuno-npunoxan npunocy

1. Hanrpanena e Mmetomosorus 3a PasBUTHE Ha HOB IIPOAYKT C (POKYC HA €proHOMUSITA:
Hepunupane/Mneiina tasa —Bupryanen Ilpororun/TIpesenrtamus Ha Buptyanen
IIporotun —Matepuanuzanus u ®usmueckn TecT u ¢ I0Ka3aHo, 4Ye ce moaodpsea
OTHHTAHETO Ha €PrOHOMHYHUTE (AKTOPU W M3HCKBAHHUS, KATO TUNHU3MpaHa JULEeBa
TOIIOJIOTUs W (DU3UYECKA EproHOMHs 32 YCBBBPIICHCTBAHE Ha TMPOLIECUTE HA
pa3pabotka u 3a 1o 106pH yciaoBUs Ha paboTa 3a notpeburess u OopaBeHeTo My ¢
Mackara;

2. IlpennoxxeHa W TpUMepHO BapHaHTHO € MOJeNMpaHa WHOBATHBHA KOHIENINS 3a
penasHa Macka (3alllUTeHa C II0JIe3eH MOJZIENI) ¢ HUHTETrpUpaHa CHCTEMa 3a
CTCPUIA3ALMA U BB3MOXKHOCT 32 HHTEIPALlHIsl Ha HeleJMMH Npena3Hi O4MIIa;

3. MscnenBaHu ca BapuaHTHH KOHUENIH HA CHCTeMara 3a CTEPMIIM3ALUsl 4pe3
Ballilallii Ha BCAKA IeHEpPUYHA KOHLIEMIUS U CJe]] CTBIIKOBO MoaupUIMpaHe Ha
HaCTH OT KOMIIOHCHTHTE € IOCTUIHATO JI0 ONTUMU3UPAHO YHU(DHIHUPAHO pelieHHE;

4. JloxasaH 4pe3 MynTU(HU3MYHA CUMYJIALKS € ONTHMAJeH BT Ha BB3AYLIHUTE MOTOLH
[IPE3 KOpITyCa Ha MackaTa IIOCTHralll HUBO Ha MaKcUMautHa ekcrozuuus Ha UV-C LED
CBCTIIMHATA 3d TPETHpaHE Ha TNPEMUHABAllUS IIOTOK W € IOTBBPAEHA BHCOKA
e(EeKTMBHOCT Ha CTEpPUIIM3ALMS Upe3 TOCTUTHATATA EKCIIO3ULIUS;

5. Paspaboten e aHTpomoMeTpuyen Mozen Ha TOMOIOTHATA HA MEKKATA KeHCKaTa
(opMma Ha rnaBaTta U € YyCTaHOBEHO, Ye € BE3MOXKHO 1a Ce YHH(ULHpA C Onpe/iesieHa
fieBuanus (hopma Ha KEHCKH CKallll ¢ MOJe] Ha MBKKa GpopMa WiH o0OpaTHo;

6. JloxasaHo e, 4e MOZAENBT HA aHTPOIIOMETPHUYHATA (opma no3BonsiBa HaMHpaHe Ha
“KOMIIDOMHUCHA eJlacTHYHa” KOHTAKTHA GopMa Ha MackaTta MeXIy pa3IHYHHTE
MOHyTalu — MHOrO BaXXHA OCHOBA 3a Ch3JaBaHe Ha “yHHCEKC” W “yHucaiis”
€acTUYHA CUCTeMa Ha MacKara.

1 Ipui10kHM TpuHOCH

I. Tlpennoxena e omTuManHa CeleKUMs Ha MaTepHal 3a OCHOBATA HA MACKATa C

BB3MOXKHOCTH 3a Je3UH(MEKLHS U CTEPHIIN3aLLs], C 100pa eTacTHIHOCT U YCTOWYHUBOCT,

KaKTO W 33 NPHUJaraHeTo Ha INOKPUTHE MM J00aBKH C aHTHOAKTepuaneH epeKT 3a
3



nogo0psiBaHe Ha OHOCBBMECTHMOCTT;

2. ObocHoBaHa e XumoTesa 3a H3TIOI3BAHE Ha Oe3QUITBPHH CHCTEMH ¢ MaKCHMAIHO

HHUCKO CBIIPOTUBIICHHE HA MIPOXOAUMOCT Ha 06eMa BB3NYX ITPU BAMIIBAHE U U3NUILBAHE;
3. Msrpagena e pmeraitnna 3D IreOMeTpu9IHa KoHuenuus 3a UV-C LED MOJyJia ¢
ONTHMAJIHO WHTEIpPUpaHa KOHTPOJIHA IUIATKA Ha MOAyJIa C U3BOAM 3a 3apekiaHe W
XCPMETU3UPAHO BKIIFOUBAHE/U3KITIOYBAHE U MHINKATOD 3a 3apsja Ha OaTepusTa, Koero e

OCOOEHO Ba)XKHO 3a BIIM3aHE B 3dPa3CHUu Cpelld U IJIaHUPaHe Ha BBH3MOIKHOTO BpeMme 3a
[IPECTOM;
4. Uscnenpan B pesyntar Ha CHMylaluute ¢ 0KasaH ONTUMAJeH IIbT Ha BB3AYIIHHTE

MTOTOLH TIpe3 KOpITyca Ha MacKaTa 3a MOCTHIaHe Ha MaKCHMAIHA excnosuuus Ha UV-C
LED cBetnunara 3a TPETHUpaHe Ha NIPEMUHABAILUS [10TOK;

5. Bb3 ocHoBa Ha usBBpHmIeHHTE YnCIEHN CHMYyJIalluy C BaIMJMpaHaTa IPOTOYHA YacT e
ONPECNICHa palHalMOHHATA €KCTIO3UILHA OT MUHUMYM 47,88 J/m?2 3a nenus obem, KoeTo
© TO-BHCOKO OT MOCOYEHHTE B JUTEpaTypaTa M3UCKBaHUS 3a UVGI 3a IIOCTUTraHe Ha
LD90 (mexmy 20 u 37 J/m2) 3a SARS-CoV-2 u APYTY KOPOHA ¥ TPUITHU BUPYCH;

6. ExcriepuMeHTanHO e TecTBaHO HpHChENMHSNBAHE HA ABETe 4YacTHU Ha Kopryca 0e3
KPEIEXKHN KOMIIOHEHTH 32 BUCOKa ()YHKIIMOHAIHOCT M CTePHIIN3ALMS pu
HEOOXOANUMOCT — MOCTHIHATO € YH0GCTRO IIpH NOYMCTBAHE, KATO € OCHI'YPEHO OBP30 U
JICCHO Pasriio0sBaHe Ha CHCTEMATa;

7. Ypes bunanen quzaiin Ha Mackara, 13pabOTEHA ChC CepUITHA TEXHOJIOTHS e IpOBeAeHa
aHKeTa C IOTpeOUTEeNIM M ca [OKa3aHU [ITaHUPAaHUTE EProHOMUYHHU [OKA3aTENN
(ymobcTBo Ha mocTaBsiHe, HOCeHe, 0030p U CHJIOBO HaTOBapBaHe);

8. IlpennoxkeHa € WHOBATWBHA KOHLIENIHS Ha 3aXpaHBaHE C BKIIIOYEH CBETJIMHEH
MOHHTOPHHI' Ha OCTaBallMsl 3apsiii U C JieCHa W Obp3a 3aMsiHAa Ha batepusta Oe3

HHCTPYMCHTH, KOCTO € KPMTHYHO BAXHO B €KCIUIOATAL[MOHHH YCIIOBHS Ha 3apa3cHa
cpena.

6. Mo:ke Jil 12 ce OlleHU B KAKBA cTeMNeH AUCEPTALHOHHHSA TPYA H NPHHOCHTE
NPeACTABASABAT JIMYHO €10 HA AHCEPTAHTA?

Ot BcHuku 4 HaydyHM IyONHUKaMu Ha JOKTOpaHTKaTa, €/lHa € CaMOCTOITENIHA, a B

APYTHTE € Ha II'bPBO MSCTO, KOETO 'OBOPH, Y€ IIPUHOCUTE B JAMCEPTALUSNTA CA OCHOBHO
HEMHa 3aciyra.

He ca mocouenu AdHHH 3a HUTHPaHUA OT AUCCPTAHTA.

7. Ilpeuenka Ha myGJHKALMHATE MO AHCEPTALMOHHHS TPYA

OCHOBHHTE pe3yNTaTd OT M3CIENBAHUSITA Ca AOKNAIBAHH U IyGIMKYBAHH B CIICIHHTE
HayYHH (OPYMU U U3TAHHUS:
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University of Sofia, DOI: 10.47978/TUS.2024.74.04.002

8. ABTOopedepaThbT HampaBeH JH e CbIIACHO H3HCKBAHHATA, NPABHIHO JIH

0TPa3siBa OCHOBHHUTE NMOJIOKEHUS U HAYYHHTE NPHHOCH HA JHCEPTALMOHHUSI
Tpya?

ABTOpedepaTsT € 0hOpPMEH CHIIIACHO U3UCKBAHUATA , KATO JOCTATBYHO ITHJIHO U TOYHO
OTpasfaBa pe3ynTaTUTe, OCHOBHUTE IPUHOCH M IYOIUKALIUTE 110 Hes.

9. Kputuunm GeJiesxku

Kputnunu OenexKH, KOUTO [Ja MOCTABAT TOJ ChMHEHME JOCTOBEPHOCTTA Ha
OT6€JI$I38HHT€ PE3YJTAaTU U IIPUHOCHU OT IIPOBEACHUTE U3CJICABAHUSA, HSIMAaM.
ViMam creiHara npenopuka:

HloOpe 01 610 1a ce ThpcH MaKCHMAITHA IPHIIOKHOCT Ha I10JIy4YEHUTE MACKH.

SAKIIOYEHUE

Ha 0asara Ha BCHYKO Ka3aHO [0 Tyk cyuTam, 4Ye NPEACTABEHHAT MU 3a peLieH3upaHe
AMCEPTALMOHEH TPYyH ,M3ciaeaBaHe HAa Bb3MOKHOCTHTE 32 paspaboTBaHe Ha

NMEPCOHAIHH 3AUHTHH 0H/1a C HHTErpupaHa QpyHKuus 3a yarpasuoseroso (UV-C)
CTEPUIHIHpAHE HA BAMINAHHUSA BB3AYX’3a NPUCHKIAHEe Ha oOpasoBareNHa M Hay4YHa

CTEIEH ,JOKTOpP“ B obmact B obmact 5. Texuuuecku Hayku, npodecHoHaIHO
HanpaseHue o.1. MallMHHO MHKCHEPCTBO, NOKTOPCKA Mporpama ,,ABTOMATH3MpAHH
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CHCTEeMHU 32 00paboTka Ha MH(pOpPMaLKs U yIpaBleHHe™, OTroBaps Ha N3UCKBAHUSATA HA
3PACPB u npaBunHUIHTE 33 HEFOBOTO MPUIJIOKCHUE U IIPE/IJIaraM J1a ce MPUCHAN Ha Mar.

HHK. [lenuna UBenunosa HBanosa-MyraduueBao6tpasosarennara u Hay4Ha CTeleH
"noxrop".

Codus,
12. 03. 2025 ron.

N3rorsun:

000000000000000000000

(mpod. 1-p A. Benuxos)



REVIEW
on a dissertation work
acquisition of the educational and scientific degree of "Doctor"

Author of the dissertation: Master of Science (MSc¢) Denitsa Ivelinova Ivanova-
Mutafchieva

Topic of the dissertation: "Investigation on the possibilities for development

personal protective glasses with an integrated function for ultraviolet (UV-0)
sterilization of inhaled air".

Reviewer: Prof. PhD Eng. Angel Marinov Velikov, IMSETCHA - BAS

1. Actuality of the problem developed in the dissertation work in scientific
and scientific-applied terms.

This research is in the field of prevention and minimizing the impact of infectious
disease pandemics on people and national health systems, as well as in other crisis
situations, by studying the possibilities for creating a new generation of technology for
active personal protection. This area is extremely relevant in head protection equipment
and in particular through glasses with an integrated mask for active neutralization and
disinfection of inhaled/exhaled air with a high degree of protection over 99%
efficiency. In this area is actively worked throughout the world, including at the
Technical University-Sofia, as a research team patented the first passive protective aid,
certified in Bulgaria - medical glasses and a helmet.

2. Degree of knowledge the state of the problem and creative interpretation
of the literary material.

The literary study covers 44 pages. The literary sources that the doctoral student
uses (115 in number) are mainly on the topic of the dissertation, namely:

The characteristics of UV light have been studied and it has been established that
the structure of the RNA / DNA of microorganisms is most sensitive at a wavelength
of 265 nm and a maximum germicidal effect is achieved with it; Strategies for
disinfection with UV light have been studied and it has been established that the
technology is applied for directed disinfection of surfaces or in fixed air ducts of public
institutions; It has been established that protective glasses in combination with a mask
effectively help for the prevention of infection with viruses and bacteria, but with

improving the filtering capabilities of the masks, the user's breathing becomes more
difficult, which leads to insufficient oxygen for the body, dizziness and disorientation.

The contemporary requirements that personal protective equipment must meet

have been studied and it has been established that the glasses should be separated from
1



the mask and not share a common volume of air, because the exhaled air is rich in
moisture and would cause fogging of the glasses and potential loss of visibility. It has
been established that it is possible to create new generation of protective glasses-masks

for active air purification, applicable in conditions of contagion from biological
weapons and life-threatening infections

The potential for the development of personal protective glasses, in which a mask
with UV-C LED technology is integrated for the sterilization of inhaled air, has been
identified. Thus, the user would not experience difficulty in breathing. Due to this

quality, the development of such a product would be an extremely relevant and global
innovation topic in protective aids with a high degree of protection from pathogens in
inhaled/exhaled air. At the same time, no method and means have been found in the
literature that would allow the design and validation of glasses with an integrated mask
with UV-C active neutralization and disinfection of inhaled/exhaled air.

The literature sources do not include publications on the dissertation. The literature
review ends with conclusions and a precise formulation of the targets and tasks of the
dissertation.

My general impression of the literature review is that the doctoral student knows
the researched subject well and handles the literary facts very competently. The

literature review itself is sufficiently complete and provides a good overview of the
research.

3. Can the chosen research methodology provide an answer to the set goal
and tasks of the dissertation work?
The doctoral student has used both classical and modern methods of obtaining
(making) and research.

To solve some of the tasks set, the doctoral student has used original (unique)
stands and equipment

I believe that the used methodologies, stands and equipment provide a correct
answer to the tasks set.

4. Brief analytical characterization of the nature and assessment of the
reliability of the material on which the contributions of the dissertation
are built

The used equipment, including experimental one , the research conducted and test
regimes, by their nature and method of treatment, include original solutions for making
of protective masks. The reliability of the results obtained, with which the contributions

of the dissertation are related, are based on numerous studies, as well as on the
theoretical and experimental methods and methodologies used.
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A

What are the scientific or scientific-applied contributions of the
dissertation?

I accept the following formulated contributions of the dissertation:
Scientific and applied contributions:

L.

It has been upgraded a methodology for developing a new product with a focus
on ergonomics: Definition/Idea Phase — Virtual Prototype/Presentation of

Virtual Prototype — Materialization and Physical Test. It has been proven an
improvement at the consideration of ergonomic factors and requirements, such

as typified facial topology and physical ergonomics, for upgrading the

processes of development and for better working conditions for the user and
his handling of the mask:

An innovative concept for a protective mask (protected by a utility model) with
an integrated sterilization system and the possibility of integrating integral
safety glasses has been proposed and modeled in three dimensions;

An optimized unified solution was reached through investigation of variant
concepts of the sterilization system were d through validations of each generic
concept and after step-by-step modification of parts of the components;

. Proven through multi-physics simulation is an optimal airflow path through the

mask body achieving a level of maximum exposure to UV-C LED light for

treatment of the passing flow and high sterilization efficiency has been
confirmed through the achieved exposure;

. An anthropometric model of the topology of the male and female head shape has

been developed and it has been established that it is possible to unify, with a
certain deviation, the shape of a female scalp with a model of a male shape or
vice versa;

It has been proven that the anthropometric shape model allows finding a

“compromise elastic” contact shape of the mask between different populations —
a very important basis for creating a “unisex” and “unisize” elastic mask system.

Applied contributions:

1.

It 1s proposed an optimal selection of material for the base of the mask with
disinfection and sterilization capabilities, with good elasticity and resistance, as

well as for the application of a coating or additives with an antibacterial effect to
improve biocompatibility;

It is substantiated a hypothesis for the use of filter less systems with the lowest
possible resistance to the passage of air volume during inhalation and exhalation:
It is built a detailed 3D geometric concept for a UV-C LED module, with an

optimally integrated control board, with hubs for charging and with hermetic
on/off, and also a battery charge indicator, which is especially important for

3



planning the possible time spent in infected environments, :

4. It is studied the optimal path of air flows through the mask body through
simulations, ensuring treatment of the passing flow with maximum exposure
from the UV-C LED source;

5. Based on the numerical simulations performed with the validated flow part of the
UVGI module, the radiation exposure of a minimum of 47.88 J/m?* for the entire
volume was determined, which is higher than the requirements specified in the
literature, between 20 and 37 J/m?, for SARS-CoV2 and other corona and
influenza viruses, to achieve LD90:;

6. It was experimentally tested the connection of the two parts of the housing without
fastening components for high functionality and sterilization if necessary by
which it is achivied convenience in cleaning through the quick and easy
disassembly of the system

7. Using serial technology, it was developed the final design of the goggles-mask ,
and a survey was conducted with users, through which the planned ergonomic
indicators (convenience of placement, wearing, overview and force load) were
proven;

8. An innovative power supply concept is proposed with included light monitoring
of the remaining charge and with easy and quick battery replacement without

tools, which is critically important in operating conditions of a contaminated
environment.

6. Can be made an assessed to what extent the dissertation work and
contributions represent the personal work of the dissertation candidate?
Of all 4 scientific publications of the doctoral student, one is independent, and in the
others she is on the first place, which indicates that the contributions to the dissertation
are mainly her merit. No data for citates has be provided by the dissertation candidate

7. Evaluation of the publications on the dissertation work

The main results of the research have been reported and published in the following
scientific forums and editions:

IN REFERENCED EDITIONS:

1. Ivanova, D., Sofronov, Y., “UV based innovative solution for individual
protection against bacterial and viral infections”, DOI: 10.1 109/InfoTech58664, 2023,
2023 International Conference on Information Technologies (InfoTech), 20-21 May 2023

2. Ivanova, D., “Cooling of high power UVC LED used in active air disinfection for
personal protective equipment”, DOI: 10.47978/TUS.2024.74.04.002, 2025 Proceedings
of Technical University of Sofia, ISSN 1311-0829

IN SCOPUS:




3. Ivanova, D., Zagorski, M., Sofronov, Y., Dimova, K., “Investigation of different
FDM/FFF 3D printing methods for improving the surface quality of 3D printed parts”,

AIP Conference Proceeding, vol. 2449, No. 1, 060001, DOI: 10.1063/5.0090805, 2022.

— 10th International Scientific Conference “TechSys 2021 — Engineering, Technologies
and Systems”, May 27 — 29, 2021

4. Ivanova-Mutafchieva, D., Sofronov, Y., Zlatev, B., Kamberov, K., Semkov, M.,
Todorov, T., “Determination of UV Intensity and radiation dose from an LED for Active

Air Purification for Personal Protective Equipment”, Proceedings of the Technical
University of Sofia, DOI: 10.47978/TUS.2024.74.04.002

8. Is the abstract prepared in accordance with the requirements and does it
correctly reflect the main points and scientific contributions of the dissertation
work?

The abstract is prepared in accordance with the requirements, and sufficiently fully
and accurately reflects the results, main contributions and publications on it.

9. Critical remarks
I have no critical remarks that would cast doubt on the reliability of the noted

results and contributions from the conducted research.
I have the following recommendation:

It would be good to seek maximum applicability of the developed and tested
masks.

CONCLUSION

Based on everything said so far, I believe that the dissertation work submitted to me
for review "Investigation on the possibilities for developing personal protective
glasses with an integrated function for ultraviolet (UV-C) sterilization of inhaled
air'" for awarding the educational and scientific degree "Doctor" in the field 5. - Technical
sciences, Professional direction 5.1.- Mechanical engineering, Doctoral program -
"Automated systems for information processing and management ", meets the
requirements of the ZRASRB and the regulations for its application.

I propose the educational and scientific degree "Doctor" to be awarded to MSe
Eng. Denitsa Ivelinova Ivanova-Mutafchieva .

Sofia, Prepared by: .....................
12.03. 2025 /Prof. PhD. A. Velikov/



