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TOKCAKO/Or0-TIrIEHIYHA OLIHKA
CYYACHHX 3ACOBIB 3AXHCTY OPTAHIB
AAXAHHA Bifi PECNIPATOPHAX IHOEKLIHA

Pe3rome. OdHe 3 nposidHUX micyb ceped MeduyHUX 8Upobie o obcsiey 3acmocyeaHHs nocidatoms Macku XipypaiyHi ma 3axuc-
Hi, 00HOpPa308i, rpu3Ha4yeHi 05151 3axucmy ma rnpoinakmMuUKU 3axeopro8aHb, SKi NepedarombCs MO8IMPSHUM WIISIXOM.

Mema. [Mposecmu aHani3 3paskie 3axUcHUX ma XipypeiyHUX Macok O7lsi U3HAYEHHSI MOXIUBOCMI iXHbO20 3acmOCy8aHHs
3a MPU3HaYEeHHSM.

Mamepianu ma memodu. [JocnidxeHHs Macok MeOUYHUX, XipypeaidHux piHUX 8upobHUKig 8idrnogidHo 00 sumoe TexHiuHo20
peanameHmy wo0do meduyHux supobig (locmarosa KabmiHy Ne 753 gid 02.10.2013 p.).

Pe3ynbmamu. Cy4acHi MemoOuyHi nidxodu 00 OUiHKU cmyneHsi MOMeHUitHO020 pu3uKy 8upobie MeOUYHUX rpyHmMylomscs Ha
8UBYEHHI MOKCUKOMO2IYHUX XapakmepuCmuK i caHimapHO-XiMiYHUX NoKasHUKig 8i0rnogioHo do sumoe CTY ISO 10993-1:2015,
a came: 8U3Ha4YeHHs criekmpa ¢hakmopie MomeHuiliHo20 6iorno2ivHo20 PU3UKY (UUMOMOKCUYHICMb, WKIpHO-M0Opa3sHiogaribHa
ma ceHcubinisysanbHa 0ii), bakmepuyudHoi inbmpauii; 8USHaYeHHS SKICHO20 Ma KirbKiCHO20 CKnady XiMiYHUX PEYO8UH
(beHon, ¢popmansieeio, auemarnbdezid) sidrnogioHo 0o eumoe ACTY EN ISO 10993-12:2015 ma ACTY EN ISO 10993-
13:2015; 8u3HayeHHs M08IMPONPOHUKHOCMI, mpuskocmi wjodo bpusok, eidnosioHo do sumoe (JCTY EN 14683:2014 «Macku
xipypaiyHi. Bumoau ma memodu surnpobyeaHHsi»). 3a3HadeHi MoKka3HUKU A0380MSIH0Mb 8U3HAYUMU MOXIUBOCMI 3aCmOCy8aHHsI
MeduyHUX 8Upobig — Macok Meduy4HUX, € 0608’I3K08UMU Ma BUMIPIMbLCS ycmaHosamu [lepxcrnoxuecmaHOapmy YkpaiHu.
BucHoeku. CyyacHi Memodu caHimapHo-XiMidHUX AocnioxeHb 00380/15H0Mb 8USYUMU MPOUECU Migpauii KOMIOHeHmMIie ma
npodykmie decmpykuii 3 Mamepiasnie Macok MeduyHUX y ModenbosaHi cepedoguuya, ideHmuehikysamu cknad MiepyoHux Ximiy-
HuX crionyk, eus4yumu npodykmu decmpykuyii nonimepie ma auaHa4yumu obcsie nodanbWux MOKCUKOMO2iHHUX O0CTIOXeHb.
Knro4oei cnosa: bionoziyHa besneka, 3acobu iHOugiOyanbHO20 3axucmy opaaHie QuXaHHS, MacKu XipypaidyHi ma 3axucHi.

M. Prodanchuk, T. Kharchenko, O. Bobylova, A. Kalashnikov,
O. Kharchenko, S. Snoz
"L.I. Medved’s Research Center of Preventive Toxicology, Food and Chemical Safety,
Ministry of Health, Ukraine" (State Enterprise), Kyiv, Ukraine

TOXICOLOGICAL AND HYGIENE ASSESSMENT OF MODERN RESPIRATORY
PROTECTION MEASURES AGAINST RESPIRATORY INFECTIONS

Abstract. One of the leading places among medical products in terms of application is occupied by surgical and protective,
disposable masks, designed for protection and prevention of diseases that are transmitted by air.

Aim. Conduct an analysis of samples of protective and surgical masks to determine the possibility of their use as intended.
Materials and Methods. Examination of medical and surgical masks of various manufacturers in accordance with the require-
ments of the Technical Regulations on medical products (Cabinet Resolution No. 753 dated 02.10.2013).

Results. Modern methodological approaches to assessing the degree of potential risk of medical products are based on the
study of toxicological characteristics and sanitary-chemical indicators in accordance with the requirements of DSTU ISO
10993-1:2015, namely: determination of the spectrum of potential biological risk factors (cytotoxicity, skin-irritating and sensi-
tizing effects), bactericidal filtration; determination of the qualitative and quantitative composition of chemicals (phenol,
formaldehyde, acetaldehyde) in accordance with the requirements of DSTU EN ISO 10993-12:2015 and DSTU EN ISO 10993-
13:2015; determination of breathability, durability against splashes, in accordance with the requirements (DSTU EN
14683:2014 "Surgical masks. Requirements and test methods"). The specified indicators make it possible to determine the
possibilities of using medical products — medical masks, are mandatory and are measured by the institutions of the
Derzhspozhivstandard of Ukraine.

Conclusions. Modern methods of sanitary and chemical research make it possible to study the processes of migration of com-
ponents and degradation products from the materials of medical masks into simulated environments, to identify the composi-
tion of migrating chemical compounds, to study the degradation products of polymers, and to determine the scope of further
toxicological studies.

Keywords: biological safety, means of individual protection of respiratory organs, surgical and protective masks.
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Bctyn. OgHe 3 npoBigHMX MicUb cepen MeanyHuX
BMpOoOIB No 00CAry 3acToCyBaHHS NoCifalTb BUPOOM
3axWCHI Bif iH(PEKLINHOrO areHTa — Macku XipyprivHi Ta
3axMCHi, 0QHOPA30Bi, NPWU3HaYEHi AN 3aXuUCTy Ta Npo-
inakTMKM 3axBoptoBaHb, SIKi NnepenarTbCcsl NOBITPS-
HUM LNsxoM. HeobxigHicTb CbOrofeHHs BUSIBIIEHHS
MOTEHLINHNX PU3MKIB 3aCTOCYBaHHS MacoK MeanYHMX
Ta BUPILLEHHS MOXIIMBOCTI TX 3aCTOCYBaHHS Y 3B.43KY 3
MOLUMPEHHSAM Ha TepuTopil YKpaiHu rocTpoi pecnipa-
TOpHOi xBopoby — COVID-19, cnpuyMHEHHOT KOPOHOBI-
pycom [1].

3asHayeHe € NigrpyHTAM Ansa nnaHyBaHHS [ocnig-
XeHb 3 OUIHKM BiANOBIAHOCTI MacoK XipypriYHuMX Ta
3aXMUCHUX BUMOram TexHIYHOro pernameHTy LWoao
MeanYHUX BUPOBIB Ta HAayKOBOrO OOrpYHTYBAHHS MOX-
NUBOCTI IXHbOTO 3aCTOCYBaHHSI.

Meta. [lpoBectvt aHanis, ysaranbHUTW pesynbratit
TOKCVKOMNOTO-FirieHIYHMX JOCRIMKEeHb 3aXUCHUX Ta Xipyp-
MYHMX MaCOK, BUPILLMTA MOXMNUBICTb IXHBOMO 3aCTOCY-
BaHHA 3a MpU3HA4YeHHsIM Ta BIAMNOBIAHICTL BMMOram
TexHiYHOro pernameHTy LWWOAO MeOWYHUX BMPOGIB
(MoctaHosa KabmiHy Ne 753 Big 02.10.2013 p.).

Matepianu Ta metoaun. Macku 3axucHi Ta XipypriuHi
pisHUX BMPOOHWMKIB. MeToan AocnimkeHb BiOMNOBIAHO
no sumor ACTY I1SO 10993-1:2015 «bionoriyHe oujiHto-
BaHHS MeMYHKX BUPOBIB» — CaHiTapHO-XiMiYHi Ta TOk-
CMKOMOTYHI (LIMTOTOKCUYHICTb, LUKIPHO-NOAPA3HIoYa
Ta ceHcmbinisytoya fii).

Pesynisratu. [laHi nitepatypu cBigyatb npo BCTa-
HOBMeHHs1 BaraTbMa JOCNIMKEHHAMM hakTy, WO Mnpu
BMKOPWCTaHHI BUPOOIB 3 noniMepHUx Martepianis y
MeOWYHiV NpakTULi, BUHUKAE BiPOriAHICTb OQHOYACHOO
BUAINEHHS 3 HUX LINOro pagy XiMiyHUX CromnyK, a Takox
iXHbOI KOMOIHOBaHOI Aji, L0 MOXe CMpPUYMHATM Hera-
TUBHWUIA BNSIMB HA OpraHiamM noguHu [2-6].

3axucHi Ta XipypridHi Macku BUKOHYIOTb TaKi FONOBHI
pyHKUiT:

— YHEMOXIUBIIOOTb  MPOHUKHEHHS  IHAEKLiNnHNX
areHTiB 10 BEPXHIX AMXanbHMX LUNSAXIB Ta CIIM30BUX
00OMNOHOK NOANHMK;

— 3anobiratoTb PO3MNOBCIOMKEHHIO IHPEKLiHMX areH-
TiB Ha IHLUMX NIOAEN B Pi3HWUX CUTyaLisX.

— Macku yTBOptOTL Oap’ep Ana nmpsmMoi nepegadi
iHgbeKLin Mix nepcoHanoMm i nawieHToM;

OCHOBHMMW HOPMAaTUBHUMMU [JOKYMEHTaMW [ns
BU3HAYEHHs] Hebeanekn Ta edeKTUBHOCTI 3aXMCHMX
meanyHux Bupobie e ACTY 1SO 10993-1:2015
«bionoriyHe oOLiHIOBaHHA MeguUYHMX BUPOOIBY [7].

B icHyrouMx HOpMaTUBHWMX [OKYMeHTax BUWKNageHi
BMMOTM [0 3ac06iB iHAMBIZYaNbHOMO 3aXMCTy — Macok,
HaniBMacoK siKi cknagatTbes 3:

— BW3HAYEHHA MOKa3HWKIB Oe3neku BiAnoBigHO [0
ACTY ISO 10993-1:2015 «BionoriyHe oLiHOBaHHS
Mean4HUX BUpobiBy» [7];

— BW3HaYeHHs1 eddeKTUBHOCTI BakTepianbHOI inbT-
pauii; [8-10];

— BU3Ha4YeHHs NOBITPSA NPoHUKHEHICTI [9, 10];

— BW3HaYeHHs cTikocTi ao 6pusok [10, 11].

Introduction. One of the leading places among
medical products in terms of application is occupied by
protective products against infectious agents - dispos-
able surgical and protective masks designed for pro-
tection and prevention of airborne diseases. ldentifying
the potential risks of using medical masks is an
extremely important task, especially in the conditions of
the spread of the acute respiratory disease - COVID-
19, caused by a new strain of the coronavirus in
Ukraine [1].

This is the basis for planning research on the
assessment of the compliance of surgical and protec-
tive masks with the requirements of the Technical
Regulation on medical devices and the scientific justifi-
cation of the possibility of their use.

Aim. Conduct an analysis, summarize the results of
toxicological and hygienic studies of protective and sur-
gical masks, decide whether they can be used as
intended and meet the requirements of the Technical
Regulations for Medical Devices (Cabinet Resolution
No. 753 dated 02.10.2013).

Materials and Methods. Protective and surgical
masks of various manufacturers. Research methods in
accordance with the requirements of DSTU ISO
10993-1:2015 "Biological evaluation of medical
devices" - sanitary-chemical and toxicological (cytotox-
icity, skin-irritating and sensitizing effects).

The Results. Data from the literature testify to the
establishment by many studies of the fact that when
using products made of polymer materials in medical
practice, there is a possibility of the simultaneous
release of a number of chemical compounds from
them, as well as their combined action, which can
cause a negative impact on the human body [2-6].

Protective and surgical masks perform the following
main functions:

— prevent the penetration of infectious agents into the
upper respiratory tract and mucous membranes of
a person;

— prevent the spread of infectious agents to other
people in various situations;

— the masks form a barrier for the direct transmission
of infections between the staff and the patient.

The main regulatory documents for determining the
danger and effectiveness of protective medical devices
are: DSTU ISO 10993-1:2015 "Biological evaluation of
medical devices" [7].

The existing normative documents set out the
requirements for personal protective equipment -
masks, half-masks, which consist of:

— determination of safety indicators in accordance
with DSTU ISO 10993-1:2015 "Biological evalua-
tion of medical devices" [7];

— determining the effectiveness of bacterial filtration
(8-10];

— determination of air permeability [9, 10];

— determination of splash resistance [10, 11].
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MeonuHi mMacku — Ue MeauyHi BMpobu, siki ckna-
JalTbCcs 3 (INbTPYYOro Lwapy, BUrOTOBMEHOMO 3
HeTkaHoro noninponineHy. Marepianu, 3 Skux BUroToB-
neHi Macku, He MOBWHHI po3nafaTucs, po3LiapoByBa-
TCs Ta po3puBatucs. BoHn GyBatoTb pisHOi dhopmu,
hikcauii, MOXyTb LWiNbHO 0ONAraT Hic, pOTOBY NOPOX-
HUHY Ta nigbopigas, 3abe3nedyBaTu WinbHE NpUNsraH-
HA Macku [0 obnmy4ysa 3 BoKiB.

CTyniHb 3aXMCTy Mackn 3aneXuTb Bif TakMX YUHHM-
KiB: pinbTpauiiHOI 34aTHOCTI, e(PekTMBHOCTI MaTepia-
ny, NpunsraHHa Macku fo 0bnuyys kopuctysada. [ns
Pi3HUX BUNAJKiB NPUAHATHA BIAMOBIAHA KOHCTPYKLUIS,
TOMY peTenbHUA BUGIp Macky BaxknuBWiA Ans 0OCAr-
HEHHs1 GaxaHoro pesynbraty. insTpauiiiHa 3gaTHICTb
1i MaTepiania Moxe 3MiHIOBaTUCh 3aMnexXHo Big inbT-
pyBanbHoro Mmarepiany. lNpunsraHHsa Macku 3Ha4HoO
3MIHIOETLCS ANS TUX, SKi TPUMAKTBCS Ha BYLUHUX [yX-
Kax, MiLHO 3aKpinneHuWx Ha Byxa KopucTyBaya. Edekt
LYiNbHOrO 1 MEHLU LLINbHOrO NpUnsAraHHs NepeBipseTb-
CS1 HAXWMBO, @ e(PEKTMBHICTb (pinbTpaLii MOXHa BiATBO-
puUTW nig Yac B1NpobyBaHHS 3a NabopaTopHMX YMOB.

LLle oguH BaxknNMBWIA YMHHKK, Sk Tpeba BpaxoByBa-
TV — LIe 30aTHICTb Macku 40 NOTMMHAHHS BOMOrK NOBIT-
psi, WO BUAMXAETLCS (30epiraloum TakMM YMHOM CBOHO
eheKTMBHICTb NpoTAroM TpuBanoro 4acy). Macku
Cy4aCHOI KOHCTPYKLi nerko 36epiratoTb CBOK eeKTuB-
HICTb HaBITb i Yac TpUBanux onepawin, Ha BigMiHy BiJ
TUX, WO NPU3HAYEHI NnLe AN KOPOTKMX onepaLii.

OTxe, BUKOPUCTAHHS BiONOBIAHOI Macku — edpeKTB-
HUI 3acib 3axmcTy pobovoro cepenoBwua Big kpar-
NHHOTO 3abpyaHEHHS 3 HOCa ¥ ropna nig vyac Meany-
HUX npoueayp. ToMy 3arpo3y iHiKyBaHHS Ta He NOBHE
npunsraHHs Tpeba 00OB'A3KOBO BpaxoByBaTw, BUOU-
par4y Macky.

Macku xipypriyHi noginsoTs Ha ABa BMAU 3anexHO
Big eheKTMBHOCTI GakTepianbHoi cinbTpaLii  nepena-
4y TWUCKY, @ KOXeH BuA MOAINsTb Ha CTINKMA 4n
HECTiINkuA 00 6pu3ok. KOHCTPYKLisS XipypriYHUX Macok
NOBWHHA MaTK 3acobu, 3a AONOMOTOH0 SKMX BOHA LLLiMb-
HO npunsiraTMe [0 Hoca, pota W nigbopiaas.
EdbexTnBHicTb OakTepianbHoi inbTpauii xipyprivHoi
Macky Mae BignoBigaTM MiHIManbHOMY 3HAYEHHI0 Ons
MEBHOrO TUNy.

[lns QOCsArHEHHs NOCTaBMNEHOT METU NPOBEAEHO aHa-
ni3 JaHux niTepatypu, a TakoX AochidxeHHs 3acobiB
iHOMBIQyanbHOrO 3axUCTy Bif Pi3HUX BUPOOHUKIB i
HACTYMHOrO aHanisy Ta y3aranbHEHHSI OfepXaHux
pesyneratie. MeToguyHi nigxoau A0 OUIHKWA CTYNeHs
MOTeHUiHOro pusnky BM rpyHTYIOTbCS Ha BUBYEHHI
TOKCMKOMOFYHUX XapaKTEPUCTUK i CaHITapHO-XiMIYHMX
nokasHukiB BignoeiaHo go sumor ACTY I1SO 10993-
1:2015 [7], a came:

— BW3HAYEHHS crnekTpa (hakTopiB NOTEHUiNHOrO Gio-
NOTYHOTO PU3UKY 3aCTOCYBAHHSI MaCOK XipypriYHmx
Ta 3aXUCHUX;

— BMBYEHHS MOKa3HWKIB Be3nekn Macok XipypridHmx
Ta 3axucHux BignosigHo Ao Bumor ACTY
1SO10993-:2015 [12-16];

Medical masks are medical products that consist of a
filter layer made of non-woven polypropylene. The
materials from which the masks are made should not
disintegrate, peel or tear. They come in different
shapes, fixations, can tightly fit the nose, mouth and
chin, and ensure a tight fit of the mask to the face from
the sides.

The degree of protection of the mask depends on the
following factors: filtration capacity, material efficiency,
fit of the mask to the user's face. For different cases,
the appropriate design is acceptable, so careful selec-
tion of the mask is important to achieve the desired
result. The filtering capacity of its materials may vary
depending on the filter material. The fit of the mask
changes significantly for those that are held on ear
hooks that are firmly attached to the wearer's ears. The
effect of a tight and loose fit is tested in real life, and the
filtration efficiency can be reproduced during a test
under laboratory conditions. Another important factor to
consider is the ability of the mask to absorb moisture
from the exhaled air (thus maintaining its effectiveness
for a long time). Masks of modern design easily main-
tain their effectiveness even during long operations,
unlike those designed only for short operations.
Therefore, the use of a suitable mask is an effective
means of protecting the working environment from
droplet contamination from the nose and throat during
medical procedures. Therefore, the threat of infection
and incomplete fit must be taken into account when
choosing a mask.

Surgical masks are divided into two types depending
on the effectiveness of bacterial filtration and pressure
drop, and each type is divided into resistant or non-
resistant to splashes. The construction of surgical
masks must have means by which it will fit tightly to the
nose, mouth and chin. The bacterial filtration efficiency
of a surgical mask must meet the minimum value for a
specific type.

To achieve the goal, an analysis of literature data
was carried out, as well as a study of personal protec-
tive equipment from various manufacturers and subse-
quent analysis and generalization of the obtained
results. Methodological approaches to assessing the
degree of potential risk of VM are based on the study
of toxicological characteristics and sanitary-chemical
indicators in accordance with the requirements of
DSTU ISO 10993-1:2015 [7], namely:

— determination of the spectrum of potential biologi-
cal risk factors for the use of surgical and protective
masks;

— study of safety indicators of surgical and protective
masks in accordance with the requirements of
DSTU ISO 10993-1:2015 [12-16];
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— HaykoBe OOrpyHTyBaHHS BigMOBILHOCTI Macok
XipypriYHMX Ta 3aXMCHUX BUMOraMm TexHi4HOro per-
nameHnTy (MoctaHoBa KabmiHy Ne 753 Big
02.10.2013 p.) WwWono mMegnyHKx BUpobiB Ta Hayko-
Be OOrpyHTYBaHHS MOXIIMBOCTI iX 3aCTOCYBaHHS
[17].

Bepyun fo yBaru BuLle3asHa4eHe, Hamy NpPOBeSEHI
[OCHIOXEHHA 3 BWU3HAYEHHS MOTEHUIMHOTO PU3UKY
3aCTOCYBaHHSI MACOK 3axMCHUX Ta XipypriyHux Ans
nodanbLIoro NPOXOMKEHHS NpoLEeaypy OUiHKK Bigno-
BiOHOCTI  npoaykuii  TexHiYHOMY  pernameHTy
(MoctaHosa KabmiHy Ne 753 Big 02.10.2013 p.) wogo
MeanyHUX BUpobiB

BignoBigHO [0 xapakTepy KOHTakTy 3 OpraHisMom
MIOAVHKM Ta NOro TPMBANICTIO 3a3HadeHi BUpooyu BigHO-
CATbCS [0 KaTeropii: BUPOOW, L0 KOHTAKTYOTb 3i LUKi-
PO MIOAMHW, TpMBanicTb sikoro obmexeHa (go 24
roguH). BignosigHo go ACTY ISO 10993-1:2015
«bionoriyHe ouiHIOBaHHA MeanyHKX BUpOLiB. YacTuHa
1. OujHioBaHHa Ta BunpobysaHHa (OCTY 1ISO 10993-
1:2004)» [7] nig yac 6ionoriYHOro ouiHIBaHHS BULLE3a-
3HayeHoi Npoaykuii HeobXigHO BMKOPWUCTOBYBATK Taki
HopmMaTuHi gokymentu: ACTY EN ISO 10993-12:2015
«bionoriyHe ouiHIOBaHHA MeanyHKX BUpOLiB. YacTuHa
12. BinbupaxHs 3paskis Ta eTanoHHi matepianu (QCTY
EN ISO 10993-12:2015) [13], OCTY EN ISO 10993-
13:2015 «bionoriyHe ouUiHOBaHHS MeAUYHKX BUPODIB.
YactuHa 13. AKiCHWUIA Ta KinbKiCHUIA aHanis npoaykTis
Aerpagauii noniMepH1MX martepianis Megu4HUX BMPO-
6is” [14], ACTY I1SO 10993-9:2015 «bionoriuHe ouiHto-
BaHHS MeanyHux BMpobiB. YacTtuHa 9. OCHOBHI NpuH-
LMMX SKICHOrO Ta KiNMbKICHOTO aHanisy noTeHUiHMX
npoaykTiB gerpagadii» (QCTY EN ISO 10993-9:2015)
[15], BU3HAYEHHSI UMTOTOKCKUYHOCTI 3rigHo 3 ACTY ISO
10993-5:2015 «bionoriyHe oOUiHIOBaHHSA MEAUYHUX
BMpobiB. YactvHa 5. BunpobyBaHHS Ha LIMTOTOKCUY-
HicTb in vitro» (OCTY EN ISO 10993-5:2015) [16],
BUNpoOyBaHHS Ha MNofpasHeHHs Ta ceHcubinisauito
BignosiaHo Ao ACTY ISO 10993-10:2004 «bionoriyHe
OUiHIOBaHHA MeauuyHux BupobiB. YacTtmHa 10.
BunpobyBaHHa Ha noppasHeHHs Ta ceHcubinisauiioy»
(OCTY ISO 10993-10:2004) [17].

Kpim GionoriyHoi 6eaneku, gyxe BaxnmMBAMU BUMO-
ramu 4O MacoKk MeOuUYHMX € BU3HAYEHHS IXHbOT edhek-
TUBHOCTI — BakTepuumaHoi dinstpauii (EB®), nositpo-
MPOHUKHOCTI, TPMBKOCTI Wodo 6pu3ok, BianoBigHO A0
Bumor EN 14683:2019 "Medical face masks —
Requirements and test methods" (OCTY EN
14683:2014 «Macku xipypriyHi. Bumorn Ta metogu
BUNpoOyBaHHS»). 3asHayeHi nokasHukM € 0BoB’sI3ko-
BUMM Ta BUMIPKOKOTECS YCTaHOBaMU [lepXCnoxmBs-
CTaHgapTty Ykpainu.

lNpoBeaeHi  TOKCMKONOro-ririeHiYHI  JOCNIgKEHHS
MacoK MegUYHMX (XIpypriYHUX Ta 3aXWCHWX) BITYN3HS-
HOro Ta 3aKOpPAOHHOTO BMPOOHMKA, SIKi BKMOYAKTb
CaHITapHO-XiMiYHI Ta TOKCMKOMOrYHI AOCHIMKEHHS 3
METOK BWM3HAYEHHS! BIAMOBIAHOCTI BMPOOGIB BUMOram
TexHiYHOro pernameHTy.

— scientific substantiation of the compliance of surgi-
cal and protective masks with the requirements of
the Technical Regulation (Cabinet Resolution No.
753 dated 02.10.2013) regarding medical products
and scientific substantiation of the possibility of
their use [17].

Taking into account the above, we have conducted
studies to determine the potential risk of using protec-
tive and surgical masks for the further completion of
the procedure for assessing the compliance of prod-
ucts with the Technical Regulations (Cabinet
Resolution No. 753 of 02.10.2013) regarding medical
devices.

According to the nature of contact with the human
body and its duration, these products belong to the cat-
egory: products that come into contact with human
skin, the duration of contact is limited (up to 24 hours).
According to DSTU ISO 10993-1:2015 "Biological eval-
uation of medical products. Part 1. Evaluation and test-
ing (ISO 10993-1:2004, IDT)" [7] during the biological
evaluation of the above-mentioned products, the fol-
lowing regulatory documents must be used: DSTU EN
ISO 10993-12:2015 "Biological evaluation of medical
devices. Part 12. Sampling and reference materials
(1ISO 10993-12:2015, IDT) [13], DSTU EN ISO 10993-
13:2015 "Biological evaluation of medical devices. Part
13. Qualitative and quantitative analysis of degradation
products of polymeric materials of medical devices "
[14], DSTU ISO 10993-9:2015 "Biological evaluation of
medical products. Part 9. Basic principles of qualitative
and quantitative analysis of potential degradation prod-
ucts" (ISO 10993-9:2015, IDT) [15], determination of
cytotoxicity according to DSTU ISO 10993-5:2015
"Biological evaluation of medical devices. Part 5. In
vitro cytotoxicity test" (ISO 10993-5:2015, IDT) [16],
irritation and sensitization tests in accordance with
DSTU ISO 10993-10:2004 "Biological evaluation of
medical devices — Part 10. Irritation and sensitization
tests" (ISO 10993-10:2004, IDT) [17].

In addition to biological safety, very important
requirements for medical masks are the determination
of their effectiveness - bactericidal filtration (EBF),
breathability, durability against splashes, in accor-
dance with the requirements of EN 14683:2019
"Medical face masks — Requirements and test meth-
ods" (DSTU EN 14683:2014 "Surgical masks.
Requirements and test methods"). The specified indi-
cators are mandatory and are measured by the State
Consumer Standard of Ukraine.

Toxicological and hygienic tests of medical (surgical
and protective) masks of domestic and foreign manu-
facturers were conducted, which include sanitary-
chemical and toxicological tests in order to determine
the compliance of the products with the requirements
of the Technical Regulations.
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CaHiTapHo-xiMi4Hi 4OCNiIKEHHS 4O3BONATL BUBYN-
T npouecu Mmirpauii KOMMOHEHTIB Ta NpPOAYKTIB
JecCTpykuii 3 MaTepianiB y MofenboBaHi cepefoBuLLa,
i0EHTUIKYBaTWU CKMag MIrpytoumx XiMiYHUX CrOmnyK,
BMBYMTU NPOAYKTW OECTPYKLUIi noniMepis Ta 06yMoBo-
0Tb 00CAr noJanblnX TOKCUKOMOMYHUX AOCHImMKEHb.
Jocnigxxysanucs Taki 3pasku:

1-i 3pa3ok — Macku meguuHi Safe+Mask®, Bupob-
HuuTtea “MEDICOM Healthcare B.V.”, Hinepnanau;

2-in — Mackn meaunyHi Safe+tMask®, BupoGHUMLTBA
“KOLMI HOPEN SASU”, ®paHuis;

3-n — Mackn megnuHi Safe+Mask®, BMpoGHMLTBA
“AMD HUBEI INC.” (Kutan);

4-1n 3pa3ok — Mackn MeanyHi 04HOPa30BOro BUKOPU-
ctanHa, TY Y 13.9-43600334-001:2020 «Macka
MegM4yHa O4HOPa30BOr0 BWKOPUCTAHHS. TEXHiuHi
yMOBW»; TOBapMCTBO 3 0OMEXeHOH BiANOBIgaNbHICTIO
«MEJIKAIT CA®ETI» (YkpaiHa);

5-i 3pasok — Macku megwnuHi (xipypriyni), OCTY EN
14683:2014 "Macku xipypriyHi. Bumorn Ta metogm
BnpobyBaHHs (EN 14683:2005, IDT)" Ta TY Y 32.5 -
43344333 — 001:2021 "Macku MeguyHi 3 HEeTKaHoro
martepiany. TexHi4Hi ymoBu", BupobHuuTtea TOB «3IPA
ANBbAHC» (YkpaiHa);

6-1 3pasok — Macku MeamyHi ogHOpasoBi HecTe-
punbHi, BupobHuuTBa «3EEE Mask Medical San. Ve
Dis Tic. AS» (TypeyunHa);

7- 3pa3ok — Macku megununi TFM TY Y 13.9-
40146922-007:2020 «Macku meguuHi TFM», BUpoO-
HuuTtea TOB "TEXHIYHI OITETPYHOYI MATEPIANA®,

8- 3pasok — Macku meamyHi gns obnuyus EN
14683:2005 "ANGEL CARE", BupoGHuuTBa Sword
Xiantao Disposable Protective Products Factory
(Kutan);

9-i 3pasok — Macku meamyHi gns obnuyus EN
14683:2005 "ALEXPHARM", BupoGHMUTBa Sword
Xiantao Disposable Protective Products Factory (Kutai).

BinbvpaHHa 3paskiB 3dilcHIOBanM BIiAMOBIAHO A0
sBumor [ICTY EN ISO 10993-12:2015 «Bionoriuxe ouj-
HIOBaHHS MeauYHMX BMpoOiB. YacTunHa 12. BinbupaHrHs
3paskiB Ta eTanoHHi matepianuy. [12].

[ns BU3HAYEHHS SAKICHOrO Ta KiMbKiCHOrO cknagy
XIMIYHUX PEYOBWH, MIrpyrduMx 3 MacoK MeLUYHMUX,
npo6u Gynwu nigrotoeneHi BignosigHo fo sBumor OCTY
EN ISO 10993-12:2015 T1a OCTY EN ISO 10993-
13:2015 [7, 13]. Po34nHHWK Ans ekcTparyBaHHs — auc-
TUNbOBaHa Boga, Temnepartypa Bogum 40 °C. ExkcTpak-
Lo NpoBOAMNYM B YMOBAX, LLO iMITYIOTb BigMNOBIiAHE K-
HiYHe BWKOPWCTaHHS MEBHOTO BMpoOOy. Pesynbratu
CaHiTapHO-XiMiYHMX JOoCnioKeHb HaBepeHi B Tabn. 2.1,
2.2.71722.3.

Pesyneratn gocnigkeHb, HaBeaeHi B Tabn. 2.1, 2.2
Ta 2.3, cBigyaTth, WO piBHI Mirpauii LWKigIMBUX XiMIYHMX
peYoBUH Yy Bogdy 3i 3paskiB NeNe 1-9 He nepeBswLLyBanm
rifiEHIYHUX pernamMeHTiB | 3HAXOAWUMNUCE Y MexXax YyTTe-
BOCTi aHaniTMYHUX MeTodiB. 3a CaHiTapHO-XiMiYHUMMU
nokasHuMKamu Lj 3pasku Bignosigatote Bumoram ACTY
SO 10993-13:2015 Bionori4yHe oLiHIOBaHHA MeaUYHUNX

Sanitary and chemical studies allow to study the
processes of migration of components and degradation
products from materials to simulated environments,
identify the composition of migrating chemical com-
pounds, study the degradation products of polymers
and determine the scope of further toxicological studies.

The following samples were studied:

15t sample — Safe+Mask® medical masks, manufac-
tured by MEDICOM Healthcare V.V. (The
Netherlands);

2nd — Safe+Mask® medical masks, manufactured by
“KOLMI HOPEN SASU” (France);

3rd — Safe+Mask® medical masks, manufactured by
AMD HUBEI INC (China);

4" sample - Disposable medical masks, TU U 13.9-
43600334-001:2020 "Disposable medical mask.
Specifications"; "MEDICAL SAFETY" Limited Liability
Company (Ukraine);

5t sample — Medical (surgical) masks, DSTU EN
14683:2014 "Surgical masks. Requirements and test
methods (EN 14683:2005, IDT)" and TU U 32.5 -
43344333 — 001:2021 "Medical masks made of non-
woven material. Technical conditions", produced by
LLC "ZIRA ALLIANCE" (Ukraine);

6™ sample — Disposable non-sterile medical masks,
produced by "ZEEE MASK MEDIKAL SANAYI VE DIS
TICARET ANONIM SIRKETI" (Turkey);

7t sample — Medical masks TFM TU U 13.9-
40146922-007:2020 "Medical masks TFM", manufac-
tured by "TECHNICAL FILTER MATERIALS" LLC
(Ukraine);

8th sample — Medical face masks EN 14683:2005
"ANGEL CARE", manufactured by Sword Xiantao
Disposable Protective Products Factory (China);

9t sample — Medical face masks EN 14683:2005
"ALEXPHARM", manufactured by Sword Xiantao
Disposable Protective Products Factory (China).

Sampling was carried out in accordance with the
requirements of DSTU EN ISO 10993-12:2015
"Biological evaluation of medical devices. Part 12.
Sampling and reference materials" [12].

To determine the qualitative and quantitative compo-
sition of chemicals migrating from medical masks,
samples were prepared in accordance with the require-
ments of DSTU EN ISO 10993-12:2015 and DSTU EN
ISO 10993-13:2015 [7, 13]. Solvent for extraction is
distilled water (40 °C). The extraction was carried out
under conditions simulating the relevant clinical use of
a particular product. The results of sanitary and chem-
ical research are verified in the table. 2.1, 2.2. and 2.3.

The results of the research are shown in the table
2.1, 2.2 and 2.3 indicate that the levels of migration of
harmful chemicals into water from samples No. 1-9 did
not exceed hygienic regulations and were within the
sensitivity of analytical methods. According to sanitary
and chemical parameters, the tested samples meet the
requirements of DSTU ISO 10993-13:2015 Biological
evaluation of medical devices. Part 13. «Qualitative
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Tabnuus 2.1 / Table 2.1

Pe3ynbTaT BU3HaY€HHA KiNbKiCHOro cknaay XiMiYHMX pe4yoBUH, WO MirpyroTb 3 Macok MeauyHux /
Results of determining the quantitative composition of chemicals migrating from medical masks

KoHueHTpauii (M £T1), mr/gm?®
Mirpytoyi KOMMNOHeHTH / Concentrations (M 1t), mg/dm?
Migrating components NeA Ne2 Ne3 ;J,A(Nl\:,r:ln;l;z:nnz
®eHon / Phenol <0,01 <0,01 <0,01 0,1
dopmanbaerig / Formaldehyde <0,001 <0,001 <0,001 0,05
Auetanbgerig / Acetaldehyde <0,1 <0,1 <0,1 0,2

lMpumimka/ Note:

“<” — HMXYe MeXi BU3Ha4YeHHs aHaniTuyHoro metogy / “<” is below the detection limit of the analytical method.

OKM — Jonyctuma kinbkicTb mirpauii / PAM — Permissible amount of migration.

Tabnuuga 2.2 / Table 2.2

Pe3ynbraTy BU3HaYEHHA KiNbKiICHOro cknaay XiMiYHMX pevyoBUH, WO MIirpyroTb 3 MacoK MeanyHux /
Results of determining the quantitative composition of chemicals migrating from medical masks

KoHuenTpadii (M 1), mrigm?
Mirpytoui KoMmnoHeHTH / Concentrations (M 1t), mg/dm?
Migrating components Ned Ne5 Ne6 ;J,pl‘(wl\:!r:lngllﬂnz
®deHon / Phenol <0,01 <0,01 <0,01 0,1
dopmanbaerig / Formaldehyde <0,001 <0,001 <0,001 0,05
Auetanbperig / Acetaldehyde <0,1 <0,1 <0,1 0,2

lMpumimka/ Note:

“<” — HMX4Ye Mexi BU3Ha4YeHHs aHanituyHoro metoay / “<” is below the detection limit of the analytical method.

OKM — Oonyctuma kinekictb mirpadii / PAM — Permissible amount of migration.

Tabnuus 2.3 / Table 2.3

Pe3ynbraTy BU3Ha4YeHHSA KiNlbKiCHOro cknagy XiMmiYHMX pe4yoBUH, WO MIirpytoTb 3 Macok MeauyHux /
Results of determining the quantitative composition of chemicals migrating from medical masks

KoHueHTpauii (M 1), mrigm3
Mirpytoyi KOMnoHeHTH / Concentrations (M #t), mg/dm?
Migrating components Ne7 Ne8 Ne9 l)ﬂ:m,rr;llﬂl\r:;
®deHon / Phenol <0,01 <0,01 <0,01 0,1
dopmanbgerig / Formaldehyde <0,001 <0,001 <0,001 0,05
Auetanbpgerig / Acetaldehyde <0,1 <0,1 <0,1 0,2

lMpumimka/ Note:

“<” — HWKYe MeXi BU3HaAYeHHs1 aHaniTuyHoro metoay / “<” is below the detection limit of the analytical method.
OKM — Jonyctuma kinbkicTe mirpauii / PAM — Permissible amount of migration.

BUpOGiB. YacTuHa 13. AKiCHWIA Ta KinbKicHUA aHani3
NpoayKTiB Aerpafauii noniMepHux matepianis Meauny-
HUX BUPODIBY.

BusHavyanuchb Takox Meauko-6ionoriyHi nokasHukm
MeauyHUX BupobiB, BiAMOBIAHO A0 BMMOI MiXHapoad-
HUX CTaHAApTIB: LMTOTOKCUYHICTb, LUKIPHO-NMOAPa3HHo-
BanbHa Ta ceHcubinisyBanbHa fis. LIMTOTOKCMYHICTb
BM3Ha4asu in vitro Ha KNiTMHHOMY TecT-00"eKTi 3rigHo 3
Bumoramun ICTY EN ISO 10993-5:2015 ekcnpec-meTo-
[OM Ha CTaTeBMX KIITWHAX BENMWKOI poratoi xygobu
(cnepma buka) [15, 18].

and quantitative analysis of degradation products of
polymeric materials of medical devices». Medico-bio-
logical indicators of medical products were also deter-
mined in accordance with the requirements of interna-
tional standards: cytotoxicity, skin irritation and sensi-
tizing effect. Cytotoxicity was determined in vitro on a
cellular test object in accordance with the requirements
of DSTU EN ISO 10993-5:2015 by an express method
on bovine germ cells (bull sperm). SOP No. MI.
C5.7.2.03-001 Standard Operating Procedure (SOP)
"In vitro testing of medical devices" [15, 18].
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BunpobyBaHHs Ha Nogpa3HeHHS LLKipY NpoBEAEeHi Ha
nabopaTopHux TBapuHax 3rigHo 3 BuMoramu [CTY
ISO 10993-10-2004 [16]. OuiHtoBanu 3OaTHICTb BOA-
HUX eKCTpaKTiB 3i 3pa3kiB BUKIMKATW MNOAPA3HEHHS!
LUKIpY METOAOM HALLKIpHUX annikawii Ha Mypyakax 3a
YMOB TFOCTPOrO €KCrepuMeHTYy (OgHOKpaTHa BUTPUM-
ka). Mypyakam Haknaganu MapreBi CepBETKU, 3MOYEHI
€KCTPaKTOM, Ha BUCTPWIKEHY AINSHKY LKW CMUHW 3
aBox 0OokiB xpebTa, dikcyBanu HerepMeTu4How
nos’saskoto. Yac ekcrnosuuii — 4 roguHun. OuiHtoBanu
LUKIpHY peaKLjito KOXHOro MicLs HaknagaHHs annikawii
yepes 1, 24, 48 i 72 roguHu nicns 3HATTS NOB’A30K Ha
HasIBHICTb epuTeMu, YTBOpPEHHSI HabpsKy, cTpyna, mic-
LieBoi rinepTepMii, MOPMOMOriYHMX 3MiH LIKipK Ta
iHWMX ywkomkeHb. O3HaK nogpasHioBanbHoOI Aii ekc-
TpakTiB (3pasku NeNe 1-6) Ha wwKipy nigoocnigHux TBa-
PUH (epuTemu, HabpsKy, CTpyna, NyLEeHHs, BUCMKNIB,
BMPA30K, HEKPO3Y Ta iH.) Ha YCiX CTafisx CMOCTEPEXEH-
HS He BCTAHOBIIEHO. |HAEKC NEPBMHHOIO NOAPA3HEHHS
Lwkipwn 0 Ganis.

OuiHioBanu TakoX 3AaTHICTb [OOCMIgHWX 3paskiB
BMKIMKATW CeHcubinisauito LKipn MypuyakiB-anb0biHociB
METOAOM BHYTPILIHBOLKIPHUX iH'EKUiA 3 HACTYMHUM
HaHeCeHHAM enikyTaHHKX annikauin. Mypyakam ogHopa-
30BO BHYTPILLUHBOLLKIPHO BBOAWIIM EKCTPaKT 3i 3paskis.
KOHTpOMnbHWUM TBapyHam BBOAWIM PO3YMHHUK. Ha 7 aeHb
MPOBOAMIN HALUKIpHI annikauii ekcTpakTy 3i 3pa3kis. Ha
14 no6y cTaBWny LLKIpHY NPOBOKALIiHY Npoby 3 eKCTpak-
TOM Ha iHTakTHe Mmicue. OujHoBanM peakuito LWKipu Ha
MicLi npoBoKaUiiHoi Npobu Yepe3 24, 48 i 72 roguHn
MiCNs 3HATTS MOB'AA30K HA HASIBHICTb €pUTEMM, YTBOPEH-
HS HaOpsiKy, CTpyna, MOPCOMOriYHMX 3MiH LKipK Ta
IHLMX YLWKOMKEHb. HasiBHOCTI eputemu, Habpsiky, CTpy-
na Ta iHWKX YLIKOMKEHb LLUKIpU NigA0CHIAHUX TBApWH Ha
MicCLli NpoBOKaLlinHOT Npobu Ans BCiX BUNPOOHYMX 3pa3kiB
He BcTaHoBneHo. LkipHa peakuis 0 6anis. Pesynsraru
JocnimKkeHb HaBeaeHo B Tabn. 2.4, 2.5, 2.6.

Pesynbratn meamko-6ionoriyHmx JocnimkeHb CBia-
YyaTb, WO BOAHI EKCTPaKTW 3 [AOCRIgHUX 3paskiB
NoeNe 1-9 HEeTOKCWYHI, 3a NOKa3HMKaMMU LIMTOTOKCUYHO-
cTi BignosigatoTe BuMoram ACTY ISO 10993-5:2015
«bionoriyHe ouiHIOBaHHA MeanYHMX BUpOLiB. YacTuHa
5. BunpoOyBaHHSI Ha LMTOTOKCUYHICTb in vitro» [15].
OsHak mogpasHioBanbHOI Ta CeHcubinisyBanbHoi il
eKcTpakTiB 3 gocnigHunx 3paskiB NeNe 1-8 npu HaHeceH-
Hi Ha LWKipy niggocnigHUX TBapuH He BCTAHOBMEHO.
3paskn NeNe 1-9 He BMKNMKaOTb LUKIPHO-NOApPa3HLo-
BasbHOI Ta CeHcubIni3yBanbHoOI Aii ekcnepumeHTasb-
HUX TBApWH. 3a NOKa3HNKOM MoApPa3sHIOBanbHOI Ta CeH-
cubinisyBanbHOi il 3pa3kv BignoeigawTb BUMOram
ACTY I1SO 10993-10-2004 «bBionoriyHe OLiHIOBaHHS
mMeanyHux Bupobie. YactuHa 10. BunpobyBaHHS Ha
noapasHeHHs Ta ceHcubinisauito» [16].

Mpu BU3HAYEHHI «MiKpOOHOI YMcTOTU» BUPOBIB He
BCTAHOBJIEHO HAsIBHOCTI aepobHMX Ta aHaepoOHMX
GakTepin, a Takox rpubiB y nocisax 3 06’ekTiB gocnig-
XeHb. BunpoO6Hi 3pasku NeNe1-6 BianosigatoTb BUMO-
raM «MikpOOHOI YMCTOTM» NS MeauYHKUX BUPODIB Bid-

Skin irritation tests were conducted on laboratory
animals in accordance with the requirements of DSTU
ISO 10993-10-2004 [16]. The ability of water extracts
from the samples to cause skin irritation by the method
of skin applications on guinea pigs under the condi-
tions of an acute experiment (single exposure) was
evaluated. Gauze napkins moistened with the extract
were applied to the guinea pigs on the cut area of the
back skin on both sides of the spine, fixed with a leaky
bandage. Exposure time — 4 hours. The skin reaction
of each application site was evaluated 1, 24, 48, and
72 hours after removing the bandages for the presence
of erythema, edema formation, scab, local hyperther-
mia, morphological changes in the skin, and other
injuries. No signs of irritant effect of the extracts (sam-
ples No. 1-6) on the skin of experimental animals (ery-
thema, edema, scab, peeling, rashes, ulcers, necrosis,
etc.) were established at all stages of observation. The
primary skin irritation index was evaluated at 0 points.

The ability of the test samples to cause sensitization
of the skin of albino guinea pigs by the method of intra-
dermal injections followed by epicutaneous applications
was also evaluated. Guinea pigs were given a single
intradermal injection of extract from the samples.
Control animals were injected with solvent. On the 7th
day, skin applications of the extract from the samples
were performed. On the 14th day, a provocative skin
test with an extract was placed on an intact site. The
reaction of the skin at the site of the provocative test
was evaluated 24, 48 and 72 hours after removing the
bandages for the presence of erythema, swelling, scab,
morphological changes of the skin and other injuries.
The presence of erythema, edema, scab and other skin
lesions of test animals at the place of provocation test
was not established for all test samples. The primary
skin irritation index was evaluated at 0 points. The
results of the research are given in table 2.4, 2.5, 2.6.

The results of medical and biological studies indicate
that the aqueous extracts from the tested samples No.
1-9 are non-toxic, in terms of cytotoxicity they meet the
requirements of DSTU ISO 10993-5:2015 "Biological
evaluation of medical products. Part 5. Tests for cyto-
toxicity in vitro" [15].

The sign of irritating and sensitizing effect of extracts
from tested samples No. 1-8 when applied to the skin
of experimental animals was not established. Tested
samples No. 1-9 do not cause skin-irritating and sensi-
tizing effects in experimental animals. According to the
indicator of irritating and sensitizing action, the sam-
ples meet the requirements of DSTU ISO 10993-10-
2004 "Biological evaluation of medical products. Part
10. Irritation and sensitization tests" [16].

When determining the "microbial purity" of products,
the presence of aerobic and anaerobic bacteria, as
well as fungi, in cultures from research objects was not
established. Test samples No. 1-6 meet the require-
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Tabnvus 2.4 / Table 2.4

Mepauko-6ionoriyHi noka3HUKM 6e3nekn 3acToCyBaHHA Macok MeaAuYHuXx /
Medical and biological safety indicators of the use of medical masks

. Pe3ynbTati no BigHo-

HarmeHyBaHHA 3pasok 3pas3ok 3pasok

weHHo go HAO/
nokasHuka / Sample Sample Sample Results in relation
Indicator name Ne1 Ne2 Ne3

to ND
|H/J,.eK.C T.OKCI/NHOCTI/ 93.0 95.0 91.0 Bignosigae /
Toxicity index responds
LLkipHO-nogpasHtoBanbHa
Ta ceHcumbinisytoya giji/ BiacyTHicTb BigcyTHicTb BigcyTHicTb Bionosigae
Skin irritant and non-availability non-availability non-availability |responds
sensitizing action

Mpumitka/ Note: HL — HauioHanbHi anpekTmeun / ND — National Derectives

Tabnuua 2.5 / Table 2.5

Mepauko-6ionoriyHi nokasHUKM 6e3nekn 3acTocyBaHHA Macok Meau4HuX /
Medical and biological safety indicators of the use of medical masks

. Pe3ynbratu no BigHo-

HarimeHyBaHHSA 3pas3ok 3pas3ok 3pasok

weHHo go HO/
nokasHuka / Sample Sample Sample Results in relation
Indicator name Ne4 Ne5 Ne6

to ND
|H,EI,?K.C T.OKCVI‘-IHOCTI/ 93.0 97.0 87.0 Bignosigae /
Toxicity index responds
LLikipHO-nogpasHioBansHa
Ta ceHcubinisytova aji/ BigcyTHicTb BigcyTHicTb BigcyTHicTb Binnosigae
Skin irritant and non-availability non-availability non-availability | responds
sensitizing action

Mpumitka/ Note: H — HauioHanbHi anpekTtneu / ND — National Derectives

Tabnuusa 2.6 / Table 2.6

Mepauko-6ionoriyHi noka3HUKKU Ge3nekn 3acTocyBaHHA Macok MeauYHuX /
Medical and biological safety indicators of the use of medical masks

. Pesynkratn no BigHoO-

HarmeHyBaHHA 3pasok 3pasok 3pasok

weHH go HAO/
nokasHuka / Sample Sample Sample Results in relation
Indicator name Ne4 Ne5 Ne6

to ND
|H£|,?K.C TPKCMHHOCTI/ 89.0 91.0 101,0 Bignosigae /
Toxicity index responds
LLikipHO-noapasHioBansHa
Ta ceHcumbinidytova gii/ BigcyTHicTb BigcyTHicTb BigcyTHicTb Bignosinae
Skin irritant and non-availability non-availability non-availability | responds
sensitizing action

Mpumitka/ Note: HI — HauioHanbHi anpekTnen / ND — National Derectives

noBigHO A0 BuMor [lepxxaBHol hapmakonel Ykpainu, Il
BuaaHHs (O®Y 2,0) [19] Ta MB 1-2004 «KoHTponb cTe-
PUNbHOCTI BUPOGIB MeaMYHOro npuaHadeHHs» [20, 21].

3a nokasHMKamMu LTOTOKCUYHOCTI, LUKIPHO-NOApasH:o-
Ba/bHOI Ta ceHcubinisyBanbHOI Aii, «MikpoBHOI YncTo-
Tn», edeKTMBHOCTI GakTepuuigHoi dinbrpauii (EB®),
MOBITPOMPOHUKHOCTI, TPUBKOCTI LLOAO Opu3ok AocnigHi
3pasku (Mackm meanuHi Safe+Mask®, BupobHUMLTBa
“MEDICOM Healthcare B.V.”, Higepnanau, “KOLMI
HOPEN SASU”, ®paHuist, “AMD HUBEI INC.” (Kuta),
Mack/ MeaudHi OHOPa30BOro BUKOPUCTaHHS, BUPOO-
Huutea TOB «MELIKAIT CA®ETI» (YkpaiHa), macku
MenudHi (xipyprivni), BupobHuutea TOB «3IPA Allb-
AHC» (YkpaiHa), mackn MeoudHi OgHOPa3oBi HecTe-

ments of "microbial purity" for medical devices in accor-
dance with the requirements of the State Pharma-
copoeia of Ukraine, Il edition (DFU 2.0) [19] and MV 1-
2004 "Control of sterility of medical devices" [20, 21].
According to the indicators of cytotoxicity, skin-irritating
and sensitizing action, "microbial purity", effectiveness of
bactericidal filtration (EBF), air permeability, durability
against splashes, experimental samples (safe+Mask®
medical masks, manufactured by "MEDICOM
Healthcare V.V." (The Netherlands), "KOLMI HOPEN
SASU" (France), "AMD HUBEI INC" (China), disposable
medical masks, manufactured by “MEDICAL SAFETY
LLC” (Ukraine), medical (surgical) masks, manufactured
by “ZIRA ALLIANCE LLC” (Ukraine), masks non-sterile
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punbHi, BUpobHuuTBa «3EEE Mask Medical San. Ve Dis
Tic. AS» (TypeyumHa); mackv meguyHi TFM, BUpOOHMLT-
Ba TOB "TEXHIYHI OIIbTPYHOYl MATEPIANNA"
(YkpaiHa), mackv meguyni anst obnmyust "ANGEL CARE"
Ta Mackv MeauyHi ans obnuyus "ALEXPHARM", B1po6-
HuutBa Sword Xiantao Disposable Protective Products
Factory (Kutait) BignoBigaioTb BrMOram MiKHapOLHWX
crangaprie: ACTY I1SO 10993-1:2015 «bionoriyHe oui-
HIOBaHHS MeauyHMX BMpobiB. YacTuHa 1. OujiHoBaHHS!
Ta BunpobysaHHs» [7], OCTY EN 149:2017 «3acobu
iHOMBIOyanbHOrO ~ 3aXUCTy  OpraHiB  [UXaHHS.
dinbTpyBanbHi NiBMacky AnNs 3axucTy Bid aeposoris.
Bumorn, BunpobyBaHHsi, mapkyeaHHs» Ta JCTY EN ISO
14683:2014 «Macku xipypriyHi. Bumorn Ta Mmetogm
BunpoByBaHHs» [11].

BucHoBKkWU. MeanyHi macku € BaXknmBuM 00’€KTOM
CaHiTapHO-ririeHIMHUX AOCHIAKEeHb 3aBASAKM TXHil BUCO-
Kin edeKTUBHICTI B yMOBax MOLMPEHHS B YKpaiHi
rocTpoi pecnipatopHoi xsopobu — COVID-19 Ta Bkpaii
Hebe3neyHo enigeMivyHOK CUTYyaUieto, WO BUHUKNA B
Garatbox perioHax YKpaiHW BHACniZOK PYMHYBAHHS
00’eKTIB  KPUTUYHOT iHPACTPYKTYpU, CNPUYNHEHOTO
noBHoOMacLUTabHOK BiICLKOBOK arpecieto 3 6oky PO.
CyyacHi MeToay CaHiTapHO-XiMiYHUX JOCTIMKEHb O03-
BOMSAOTb BMBYUTW NPOLECK MirpaLii KOMMNOHEHTIB Ta
NPOAYKTIB AECTPYKLii 3 MaTepianis Macok MeguyHux y
MoJenboBaHi cepedoBuLla, igeHTudikysatn cknaj
MIrpyroumMx  XiMiYHUX CMOMYyK, BWBYUTM MPOOYKTU
LEeCTpyKLii nonimepiB Ta BU3HA4YUTK 06CAr noganbLumx
TOKCUKOMOTIYHUX JOCTIOKEHb.

KoHdpnikT iHTepeciB. ABTOpM 3asBNAOTbL NpO Bif-
CYTHICTb KOHGNIKTY iHTEpECIB.

medical disposables, manufactured by "ZEEE MASK
MEDIKAL SANAYI VE DIS TICARET ANONIM SIRKETI"
(Turkey), “TFM medical masks” manufactured by "TECH-
NICAL FILTERING MATERIALS" LLC (Ukraine), medical
face masks "ANGEL CARE" and medical face masks
"ALEXPHARM, manufactured by “Sword Xiantao
Disposable Protective Products Factory” (China) meet
the requirements of international standards: DSTU ISO
10993-1:2015 "Biological evaluation of medical products.
Part 1. Evaluation and testing" [10], DSTU EN 1 49:2017
"Means of individual protection of respiratory organs.
Filtering half-masks for protection against aerosols.
Requirements, testing, marking" and DSTU EN ISO
14683:2014 "Surgical masks. Requirements and test
methods" [11].

Conclusions. Medical masks are an important object
of sanitary and hygienic research due to their high effi-
ciency in the conditions of the spread of the acute res-
piratory disease - COVID-19 in Ukraine and the
extremely dangerous epidemic situation that arose in
many regions of Ukraine as a result of the destruction of
critical infrastructure facilities caused by full-scale mili-
tary aggression from the Russian Federation. Modern
methods of sanitary and chemical research make it pos-
sible to study the processes of migration of components
and degradation products from the materials of medical
masks into simulated environments, to identify the com-
position of migrating chemical compounds, to study the
degradation products of polymers, and to determine the
scope of further toxicological studies.
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