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BE3IIEYHICTD ITAIIEPOBHX ITAKYBAABHHX
MATEPIAAIB 3 IIOAIMEPHHMH IIOKPHTTSAMH

Hocniooceno besneunicms 80M020MIYHUX 800OHENPOHUKHUX | BOTO2OMIYHUX HCUPO-
HEeNnPOHUKHUX NANeposux naxyeaibHux mamepianie. Hasedeno pesynomamu eunpodysans
PO3POOIEHUX 3DA3KIB 30 OP2AHONCNMUYHUMU, DIZUKO-XIMIYHUMU MA MIKPOOIOA0STUHUMU NOKA3-
Huxamu. Buznayeno pieenb micpayii sininayemamy i enixiopeiopury 6 MoOebHi cepedosuLyd.

Knwyosi cnoea: mamepoBi TakyBalbHI Marepialli, TOJIBIHIIOBHH CIIHPT,
TOJTiaMiTaMiHETXJIOPT i APHH, TIOJIIMEPHI TIOKPUTTSI, OC3METHICTb.

IMocTanoBKa nmpodJeMu. 3arajIpHOBIIOMO, 1110 JUIS TTOKpAILeHHs Oap’ep-
HHUX BJIACTUBOCTEW Ta MiABHUILEHHS CTIHKOCTI Mamepy 10 Pi3HOMAaHITHUX
YUHHUKIB BUKOPHCTOBYIOTH TOJIIMEPHI MOKPUTTSI Ha OCHOBI TOJIiamigami-
HEMIXJIOPT1IPUHY Ta MOJIBIHIJIOBOTO CIUPTY, 3aBISKU iXHINA 37aTHOCTI YTBO-
proBaTH Oap’€pHi IJTIBKY ¥ ITiIBUIIYBATH BOJIOTOMIITHICTH MaTepiany [1].

Jlo makyBaJIbHUX MaTepialiiB, sIK1 IPU3HAYEH] AJI1 KOHTAKTY 3 Xap4o-
BUMH MPOIYKTAMU, BUCYBAIOTHCS HAHOUIBII )KOPCTKI BUMOTH II0JI0 IXHBOT
6e3neunocTi. [lin yac BUOOpYy MakyBaJIbHOTO Matepiaiy JJid TaKWX BHIIB
MPOAYKIIT HAacaMIiepes Ciij 3a0e3MeunT HeOOXIAHUN PIBEHb CaHITapHO-
TITIEHIYHUX XapaKTEPUCTHK.
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AHaIi3 ocTaHHIX AocjiKeHb i myOaikauii. [Ipu makyBaHHI Xap-
YOBHMX MPOJYKTIB JJIsi MIABUIICHHS EKCIUTyaTalliifHOi MIIIHOCTI mamnepy
y BOJIOTOMY CTaHI BHKOPHCTOBYIOTHCSI PO3UMHHI y BOJI TE€PMOPEAKTHBHI
CMOJIM, 30KpeMa BOJHUI PO3YMH MOJiaMiaMiHy, MOJIU(DIKOBAaHUH eniXJIop-
rigpuHoM, — momiamigaminenixiaopriapud (ITAAEX) [2—4]. 3amis mokpa-
nieHHs 0ap’e€pHUX BIACTUBOCTEH 1 30UIBIICHHS CTIMKOCTI Tarepy 10 Pi3HO-
MaHITHUX (aKTOPiB 3aCTOCOBYIOTH IOJIIMEPHI MOKPHUTTS HAa OCHOBI IOJIIBi-
HimoBoro crupty (IIBC) depes3 #oro 3maTHICTh YTBOPIOBATH HETPOHUKHI
IUIBKHA. Bimomo, mo 3a momoMoror kommosuiiii Ha ocHoBl [IBC Baanocs
3HAYHO MIiJBUIIUTH OMip MaKyBaJIbHOTO TANEpy 10 MPOITYCKAHHS BOMASHOI
mapu (3 533 mo 1.3 r/m? 3a 24 Tox) Ta BOZOHENPOHUKHICTH (KYT 3MOYY-
BaHHA > 100 °) [5], MexaHIYHY MIIHICTh Hamepy MaKyBaJIbHOTO MpPH3HA-
YEHHS1 B CYXOMY i BOJIOTOMY CTaHax [6; 7].

OpHak BapTO 3a3HAYUTH, 110 B HABEJICHUX BHIIE MpaIsiX HEIO-
CTaTHHO MTOBHO BHUCBITJICHO MUTAHHS OE3MEYHOCTI 0OPOOJICHOTO marnepy.

3a pe3ynbTaTaMu MOMEPEHIX JOCHIHKEHb OXapaKTepU30BaHO HOBI
nanepoBi nakyBayibHi Marepianmu ([1[IM), oTpumani moeaHAHHIM BIIACTH-
BOCTEH Marepy-oCHOBH 1 TipoPoOHUX Ta T1Ap00sie0HhOOHUX MOJIMEPHUX
MOKPHUTTIB. 3aCTOCYBaHHS MaNepy-OCHOBU Pi3HOT HILTFHOCTI Ta KOMITO3HUITIH
JUTSI TIOBEPXHEBOTO OOPOOJICHHS PI3HOTO CKIIALy Aalio 3Mory chopMyBaTu
MIUPOKUN aCOPTUMEHT MaKyBAJILHOTO TAIepy, 0 MPOIMOHYETHCS K aHAJIOT
MepraMeHTy 1 MiANepraMeHTy 3aKOpJOHHOTO BUPOOHHUIITBA. BumpoOy-
BaHHs 3aCBIIYWIIM, 11O PO3poOJeH] Marepianu 3a Oap’e€pHUMH, (Pi3UKO-
MEXaHIYHHUMH Ta 1HIIUMHU BIACTUBOCTAMHU HE MOCTYMAIOTHCSA TPAAUIIHHAM
1 MOXKYTh BUKOPHCTOBYBAaTHCh SIK TAKyBAIBHHM Martepian I XapdOBHX
MpoayKTiB [8; 9].

Opnum 3 ocHoBHUX moka3HukiB [1[IM € Ge3nedHicTh A 310pOB’S
moauHd. HempunycTuMumu € XiMi9HI peakiii MiX 3armakoOBaHOI0 MPOIYK-
II€F0 1 MaKyBAJIbHUM MaTtepiajioM, Mirpaliis Oyib-sIKOT0O KOMIIOHEHTa 3 MaTe-
plaly B TPOAYKT, MPOHUKHICTH MAKOBaHHS HJisi MIKpOOPTaHi3MiB abo
MOJKJIUBICTh OYTH JJII HUX KUBUJIHBHUM CEPEIOBHINEM, 1110 MPU3BOIUTH JI0
TICYBaHHS TPOAYKIINI Ta MOXKE 3alTKOIUTH 3JI0POB’I0 CIIOKHMBaAviB. TaKoX
HE JIOMYCKaIThCS Ta30-, Mapo- 1 apOMaTONPOHUKHICTh MakoBaHHs [10—12].

VY BITYM3HSAHIN Ta 3aKOPJIOHHIN JliTepaTypl JOCTaTHHO IIUPOKO PO3-
TJIIHYTO CHOXKMBYI BiactuBocTi marnepy Ta [1[IM. HaiirpynToBHimi mocsi-
JOKEHHS Y 1iboMy HarpsiMi ripoBesieHo JI. A. Kornrroxom [13], A. JlyGiniHoro [14],
T. B. IBanimenoro [15].

Opnnak mutanns 6e3neuHocti [ITIM 3 momiMepHUM MOKPUTTSM, OJIep-
kaHuM 3a cymicHoro Bukopuctanss [TAAEX, TIBC Tta kapO6aminy, moTpe-
Oy€e OKpeMoro JOCIHIJKEHHS, OCOOJIMBO IMiJl YaC OCBOEHHS HOBUX TEXHO-
JIOT1# BUTOTOBJICHHS MaKyBaJIbHUX MaTepialiB AJIsl XapYOBHUX MPOTYKTIB.

Mema oOocnioxcennss — OLIHKA 0O€3ME€YHOCTI BOJIOTOMIIHMX BOJIO-
HEMIPOHUKHHUX Ta BOJIOTOMIITHUX 1 BojokupoHenpoHukHux [IIIM 3 mori-
MEPHHUM MOKPUTTSIM.
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Marepianu ta metoau. O6’ext nocaimkenus — [1I11M, Burorosmieni
00pob6Koro manepy-ocHoBH MOKpUTTAMU Ha ocHOBI [IBC ta [TAAEX [8].

besneunicte po3po0eHNX MaKyBaJbHUX MaTepialiiB OLIHEHO OpraHo-
JENTHYHUMH METOJaMU (BHU3HAYEHHS CTOPOHHBOTO 3amaxy 1 NpHCMAKy
3a ICTY EN 1230-1:2006 [16] Ta ACTY EN 1230-2:2006 [17]) 1 }i3uko-
XIMIYHUMU: PiBeHb Mirpauii BiHUIAIETaTy MEPKyPUMETPUYHUM METO/OM,
CYTHICTh SIKOTO TOJISITA€ Y PEaKIlil MEpKypyBaHHS MOHOMEpPA 3 YTBOPEHHSAM
KOMIUIEKCHUX CIIOJIYK Ta KOJIOPUMETPUIHOMY BH3HAUEHH] HA/IJTUILKY OILITO-
BOKHCIIOT pTyTi 3 Audeninkapbazugom 3a 'OCT 2264877 [18], # emixiop-
TIIpUHY — METOZOM ra3o-piaumHHoi xpomarorpadii 3a MP 2413-81 [19];
BMicT Luuky i1 [lmromOymMy — MeToqOM iHBEPCIHHOI BOJBTaMIIEPOMETPIi
3a MBB 081/12-0289-06 [20].

MikpoOiosoriuny 6e3neunicts [1IIM 3 moniMepHUM MOKPUTTAM BH3HA-
YEHO 3a KUIBKICTIO Me30(PiTbHUX aepoOHUX 1 (aKyIbTaTUBHO-aHAepOOHUX
mikpoopraHizmiB (MADAHM), OakTepiii Tpymu KHUIIKOBOI MAJWYKH Ta
NaTOreHHUX MIKpoopraHi3mis [21].

PesyabTraTn pociigkennsi. O00B’SI3KOBOI0 YMOBOKO 3aCTOCYBAHHS
NaKyBaJILHOTO MaTepially € HasBHICTh BUCHOBKY JIEPKaBHOI CaHITapHO-eTIiie-
MIOJIOTTYHOT €KCTIEPTH3H, 110 MIATBEPIKYE HOTo (i3100TTIHy HEIIKIUTUBICTD.

Binnosinno 1o 3akony Ykpainu "[Ipo 3a0e3nedeHns caHiTapHOTO Ta
enijieMiyHoro Onaromoiyyus HaceneHHs" Jlep:kaBHOIO caHITapHO-erije-
MIOJIOTIYHOIO CITY»0010 MiHICTEepCTBa OXOPOHH 30POB’ ST YKpaiHH CIUIEHO
3 VYKpalHCBbKUM HAayKOBO-JOCTIHUM IHCTUTYTOM IMamnepy po3po0IieHo,
3aTBEp/UKEHO Ta BBEACHO B Jit0 JlepkaBHI caHITapHI MpaBWia 1 HOPMHU
JCanlliH 4.4.3-134-2006 "Ilamip 1 kKapTOH Ha OCHOBI MakKyJaTypH, MpH-
3Ha4YeH1 JUIsl yHaKyBaHHS CyXHMX XapuoBUX MPOAYKTiB. ['irieHiuHi BUMOTH,
KpUTEpIi OIIHKHU SKOCTI 1 0€3MeYHOCT1, METOIM BU3HAYEHHS "

OnHUM 3 OCHOBHMX TMOKA3HMKIB, IO BUCYBAIOTHCS /10 MaKyBaJbHUX
MaTepialliB, MPU3HAYEHUX JUJIS YIAaKyBaHHS Xap4YOBHX MPOIYKTIB, MEIUY-
HUX TperapaTiB, IUTAYUX TOBApIB, 30Kpema Mamnepy, € Oe3MeuHiCTh s
310pOB’ S JIIOAEH.

Jlep>kaBHUI KOHTPOJIb SIKOCT1 Ta OE€3MEYHOCTI Marepy MpOBOAUTHCS
nepioANYHO (He pijlie HiX JBa pa3d Ha PiK), a TAKOXK MM03a4E€proBoO y pasi
3MIHH TE€XHOJIOTIi BUpPOOHHUIITBA. TOX y BUIMAIKY ampoOallii HOBUX TEXHO-
JIOTi BUTOTOBJIEHHS Tarepy HOpPMAaTHUBHA JOKYMEHTAllisi Ma€ TOTOIXKY-
BaTUCS B YCTAaHOBJIICHOMY MOpsKy. [lakyBanbHUIl mamip 3a MOKa3HUKaMU
SAKOCTI Mae BiAmoBigaTd BuMoram umHHOI HJI, a #ioro BHKOpHCTaHHS
JO3BOJISIETHCS 32 YMOB BiATIOBIIHOCTI BUMOT'aM 1 HOpMaM 3a3HaY€HUX BUIIIE
JCanlITiH.

3Bakaroul Ha BUMOTH, IO BHCYBAIOThCS 10 IMaKyBaJIbHUX MaTe-
piajiB Jj1s TOro abo IHIIOTO aCOPTUMEHTY MPOIYKIIii, HEOOX1THO 3aCTOCO-
BYBaTH €KOJIOTIYHO YMCTI Ta Oe3MedHi XIMiYHI PEYOBHHH, II€ HacaMIiepel
rigpodoOHuii 1 rigpooneododbnmii ckimaau Ha ocHOBI [TAAEX 1 IIBC nmns
HAJaHHSA Tamnepy BOJIOTOMIITHOCTI Ta HPOCTIMKOCTI, IO HE MICTITh
HeOe3MeUHMX IS 3/I0POB’ s JIF0I€H KOMITOHEHTIB.

KHHAVVHOMOOY X

g9I1dvd0.L HALOO0dH.LOVVE
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be3neuHicTh BUKOPHUCTAaHUX MaTepiaiB XapaKTEPU3YEThCS KUTBKICTIO
Mirpamii MKIJUIMBUX 711 OpraHi3My JIFOJAUHU PEYOBHUH 13 TAKOBAHHS B MPO-
nykt. 3a Bukopuctanus [IBC 1 [IAAEX nepexoauTu B MPOIYKT MOXKYTb
BIHUJTALIETAT Ta €MIXJOPriipuH. BusHaueHHs piBHSA iX Mirpauii cKiaiaeTbes
3 JIOCIIIJPKEHHSI OPTraHOJICNITUYHKX, a CaMe HasIBHOCTI CTOPOHHIX MIPUCMAaKiB
Ta 3arnaxis, 1 G13UKO-XIMIYHUX [TOKA3HUKIB.

I[Tig wac opranonenTuyHoi oniHku BUTHKOK [1I[IM He BusiBIEHO cTO-
POHHIX MPUCMAKIB 1 3amaxiB, a TOMY 3a IJMMHU MMOKa3HUKaMHU OOUJIBa 3pa3Ku
Masu ominky 0—1 Gau, mo Bianorigae Bumoram HJI [16; 17], ne O GamniB —
MiHIMAJILHO MOKJIMBHH (3amax He BIIUYTHHUI, CTOPOHHIM MPUCMaK BiICYTHii),
a 4 — MakcUMaJIbHUM (3amax CHJIbHUW, CTOPOHHIM MPUCMAaK BHUPAXKEHUI).
Jmst TITIM B-50 1HTeHCHBHICTB 3ammaxy MOBITPs Y MOCYAMHI 32 BU3HAYEHOIO
HIKanaow ctaHoBUTH 0 OaniB, npucmaky — 1 6an, Toai sik juis [TIIM JKB-50
1l ITOKAa3HUKHU OLIHIOITECS B () OaiB.

KinpkicHa orinka mirpariii mKiAJIMBUX PEUOBUH Y MOJEIIbHI CEpeIo-
BUI]A TIOKa3ajia, M0 IMepeXiJi KOMIOHEHTIB MOJIMEPHUX MOKPUTTIB, SKi
HAHOCWJIMCS Ha MOBEPXHIO Marepy-OCHOBH, € HIDKYMM, HIK BCTAHOBJICHO
Bumoramu HJI (maban. 1).

()

BAACTHBOCTEH TOBAPIB

Tabnuys 1

PiBenb mMirpaunii IIKiJIMBUX PEYOBUH i3 MAKOBAHHS Y POXYKT

Hassa petoBHHm/MOHOMEpa PiBeHb Mirparii Ta BMiCT B&)KKHX METAJIB y BOAHIIM BUTSDKII, Mmr/om3
Bumorn HJT [22] B-50 KB-50
Iuuk 1.0 0.04 0.04
[TmroMObym 0.03 0.01 0.01
Kanmiii 0.001 <0.001 <0.001
Bininarmerar 0.1 0.011 0.017
Emnixynoprigpun 0.1 0.004 0.002

OtpumaHi pe3yibTaTi eKCIEPUMEHTAILHUX JIOCIIDKEHD Jal0Th 3MOTY
CTBEp/IKYBaTH, IO pPO3pOOJIEHI MaTepiaiv 3a JaHUMH TOKa3HUKAMH HE
CTaHOBJISATh HEOE3MEKH JJIS1 3/I0POB’SI JIFOJUHH, OCKUTHKUA MIrpallis TOKCHY-
HUX CJIEMCHTIB y MOJICNIbHI CEepEe/IOBUINA HE IEPEBHINYE IX TOMyCTHMOI
kinbkocti 3riguo 3 J{Caullin Ne 746 Bix 13.11.2006.

Pesynbratu gocnimpkeHHs MikpoO1oJoriyHuX oka3HukiB Oe3neku [1TIM
Mapku B-50 ta JKB-50 na BigmosiaHicTh Bumoram HJI HaBeneHo B maba. 2.

Tabnuys 2
Mixkpoobiosoriuni moxkasnuku 0esnexu pospodaenux INITM

HafiMeyBanHA 3paska |\ jx pAuM, KYO 8 11|  BIKIT (komidpopmm) Marorenmi
NPOAYKIi eHTepobakTepii

. He 6inbiue Hixk Biacyri Biacyri
Buvorn HIL[21; 22] 3.0 - 10° B 5 I nanepy B 10 r manepy
B-50 3.5 10? He BusBICcHO He BusBieno

JKB-50 1.0 - 102 B50r B10.0Tr

Hwxuuit BMict MAD®AM y nakyBanbHOMYy mamepi JKB-50 mosic-
HIOETHCS TABUIIICHUM BMIiCTOM IOJTIMEPHHUX CKJIAJIOBUX y CTPYKTYpi Marte-
plaly Ta BUIIOI NIUIBHICTIO, IO TEPENIKOIKAE HAKOMUYEHHIO BOJIOTU

..... % ecesesesesssscscse
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B CTAaHAAPTHUX YMOBax 30epiraHHs Ta, BIJIMOBIJHO, 3amo0ira€ pO3BUTKY
MIKpOOpraHi3MiB. 3arajioM MIKpoOioJoriyHi mokasHuku po3pooneHux [TIIM
BIJIMOBIJAI0Th HOPMATUBHUM BUMOTaM Ta Jal0Th 3MOTY BUKOPHCTOBYBATH
iX ISl ynaKkyBaHHS Xap9OBHUX MPOTYKTIB.

OO0O0B’SI3KOBOI0  YMOBOIO 3aCTOCYBAaHHS NaKyBaJIbHOTO Marepiay
€ HasBHICTh BHCHOBKY JI€P>KaBHOI1 CaHITapHO-EIiAeMIONIOTTYHOI EKCIEPTH3H,
IO MIATBEPIKYE Horo (i310J0rYHy HEIIKIIMBICTh. be3neuHicTs po3poo-
JICHUX TaKyBaJIbHUX MaTepiaiiB MiATBEPHKEHO BUCHOBKOM JEP)KaBHOI CaHi-
TapHOo-enigemionorignoi excrieptrsu Ne 05.03.02-06/129045 Bix 25.12.2012.

BucnoBku. Po3pobneni Hoi Buau [11IM 3a piBHEM Mirpailii TOKCHY-
HHX CIIONYK (BIHUIAIETaTy, EMiXJIOPTiApUHY), BMICTOM BaXKHUX METANiB Bif-
NOBIZIAI0TH BUMOTaM JUIsl YIIaKyBaHHS SIK XapuOBHX IMPOAYKTIB, TaK 1 HEMPO-
JIOBOJILYMX TOBapiB (hapMalleBTUUHOI, MEAMYHOI, KOCMETHUYHOI Ta I1HIIMX
rajry3ei pOMHUCIOBOCTI.

MoskHa CTBEp/KYBaTH, 1110 3acTocyBaHHsl po3poosienux [1IIM e Ges-
MIEYHUM JJIs 3I0pOB’S JIIOJJUHH, OCKUIBKH 32 BMICTOM HEOE3MEYHUX PEUOBHH,
MITpali€0 MKIAIUBUX PEYOBUH 1 MIKPOOIOJOrTYHUMH MOKAa3HUKaMH BOHU
nepeOyBaroTh B IOIMTYCTUMUX MEXKaXx.
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Osyka V., Komakha O., Komakha V. Safety of paper packaging materials with
polymer coatings.

Background. Packaging materials that are intended for contact with food are
subject to the strictest requirements for their safety. When choosing packaging material
for such products, first of all it is necessary to ensure the required level of sanitary and
hygienic characteristics.

The aim of the study is to assess the safety of moisture-resistant waterproof and
moisture-resistant and water-resistant waterproof PPM (paper packaging materials) with
a polymer coating.

Materials and methods. The object of the study is PPM, made by processing the
base paper with coatings based on PVA (polyvinyl alcohol) and PAAEX (polyamida-
mine-pichlorohydrin).

The safety of the developed packaging materials was assessed by organoleptic
and physicochemical methods for the presence of foreign tastes and odors, the level of
migration of vinyl acetate and epichlorohydrin, the content of zinc, lead, cadmium and
microbiological indicators by standard methods.

Results. Packaging paper must meet the requirements of current regulations
in terms of quality, and its use is allowed subject to compliance with state sanitary norms.

Studies of organoleptic characteristics of extracts of paper packaging materials
did not reveal the presence of foreign tastes and odors.

Determination of the amount of migration of harmful substances, namely vinyl
acetate and epichlorohydrin, showed that the transition of the components of the solu-
tions, which are impregnated with paper materials is within acceptable limits. The content
of zinc and lead was 25 and 3 times less than the maximum allowed by regulations.

The microbiological parameters of the developed paper packaging materials meet
the regulatory requirements and allow their use for food packaging.

Conclusion. Developed new types of paper packaging materials on the level
of migration of toxic compounds (vinyl acetate, epichlorohydrin), heavy metal content and
microbiological indicators meet the requirements for packaging both food and non-food
products of pharmaceutical, medical, cosmetic and other industries.

Keywords: paper packaging materials, polyamidaminepichlorohydrin, polyvinyl
alcohol, polymer coatings, safety.
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