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Abstract

In this article, we will analyze the main stages of production of medical gloves, including latex and
nitrile gloves. Acrylonitrile butadiene rubber is an elastomer with a fairly impressive set of properties:
increased resistance to oils and solvents, tensile strength, abrasion resistance, bending resistance, increased
residual deformation under compression and resistance to migration and loss of volatile substances, color
retention, weather resistance, and aging resistance. The article also provides the results of studies of the stages
of the glove production process. The following production stages are defined: preparation of glove molds;
immersion of molds in solution; vulcanization; leaching; formation of a cuff bead; finishing process
(chlorination, polymer coating); removal from molds. The article provides the results of quality tests carried
out in laboratory conditions.
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Introduction. At the beginning of the process, it is necessary to rid the mechanical hand forms
of any dirt , using soapy water , and then in a chlorine-containing solution. Any foreign substance on
the surface of the form can lead to the formation of tears in the glove. After this, the caramic forms
pass through a series of rotating brushes [1] . This is necessary to clean the hard-to-reach areas
between the fingers. Then the forms are dipped in a container with hot water and then dried a little.
Still slightly damp forms are immersed in a chemical solution, which forms a film on their surface.
After this, the ceramic forms are immersed in a warm solution. To increase chemical To increase the
durability and elasticity of the gloves, the molds are immersed in a tank containing an acrylonitrile
butadiene compound, which may include other additives and colorants. Reacting with the film, it
acquires a gel-like structure. Rotation allows excess drops to be removed from the molds before heat
treatment. Under the influence of heat, the solution dries [2]. The vulcanization process also occurs
in the oven, increasing the strength and elasticity of the glove.

Experimental part. Working with various substances and chemical reagents determines the
choice of the appropriate type of gloves [3]. Modern medical gloves differ in the characteristics of
the material from which they are made, its chemical composition, production and processing
technology, as well as the possibilities of their intended use. Figure 1 shows the stages of production
of medical gloves. During the final processing, the gloves undergo special treatment to make them
easier to put on. Traditionally, glove manufacturers used powdering. Nowadays, this technology is
considered obsolete and is used mainly in the production of latex gloves [4] . Modern methods for
making it easier to put on nitrile gloves most often undergo one of two procedures: chlorination and
polymer coating . The technical characteristics of the resulting gloves (length of the gloves and
thickness of the material used to make them) comply with SS 3-88 [5].
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Figure -1. Stages of production of medical gloves
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Results and discussion

Tests, conducted in laboratory conditions , showed good chemical resistance and physical
characteristics of gloves . Resistance to cuts, punctures and abrasion were also taken into account as
a critical factor when using the product. Contact of gloves with aggressive environments always
operates in two cases: permeability and degradation [6] . When a glove comes into contact with a
conditionally aggressive substance, its degradation begins and, as a result, the penetration coefficient
increases. Table 1 lists several chemical substances for medical gloves.

Table -1- Selection of a specific aggressive environment for medical gloves
Chemical substance Latex gloves Vinyl gloves Nitrile gloves

Acetaldehyde
Acetamide

Acetate is a solvent
Acetic acid 80%
Acetic acid 20%
Acetyl chloride (dry)
Acetylene
Acrylonitrile
Acrylic acid
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Designations accepted in the table:

E (‘excellent ) - absolutely safe work

G ( good ) - safe work

F ( fair ) - can work, conditionally safe work

N ( not recommended ) - it is not recommended to work - no data

Some glove materials may become hard, rigid, brittle, or they may become softer and swell,
increasing in volume to several times their original size. If a chemical significantly affects the physical
properties of the glove material, its resistance to penetration will rapidly deteriorate.

Conclusions

In accordance with the Sanitary Rules " Sanitary and Epidemiological Requirements for
Facilities in the Sphere of Circulation of Medicines and Medical Devices" [6] , the minimum
thickness of smooth examination gloves must be 0.08 mm, and textured 0.11 mm ; the thickness of
smooth surgical gloves is 0.1 mm, textured 0.13 mm. The minimum length of examination gloves is
220 mm, and that of surgical gloves is 255 mm. The size of medical gloves must correspond
alphabetic and numeric glove size designations . Size XS corresponds to sizes 5.5 and 6; S — 6, 6.5
and 7; M —7,7.5 and 8; L — 8 and 8.5. The rules for the use of medical gloves must comply with SS
12.4.307-2016 [7] .
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MEJIALIMHAJBIK KOJFAIITAPIBIH KOPFAHBII KACUETTEPI MEH
CHUIIATTAMAJIAPBIH 3EPTTEY

Tyiiin
Byn makanana 6i3 MeAWIMHAJBIK KOJFANTApbl, COHBIH IMIIHIE JaTEeKC MEH HUTPUIAI KOJFamTapbl
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OHIIPYIiH HETi3r Ke3eHACPiH TaJlaiiMbI3. AKPUIOHUTPHIAL OyTalueH i KaydyK-OyJl eTe acepii KacueTTepi
Oap macToMmep: Maiiyiap MeH epiTKilTepre TO3IMALTIKTIH )KOFapbUIaybl, CO3BLTY OEPIKTITi, TO3yFa TO3IMILIIr,
WiTyre Te3IMIUIr, CHIFBIMAAY Ke3iHAe KajAblK aeOpMAIMsIHBIH >KOFAphUIaybl JKOHE YIIIa 3aTTap.IblH
MUTPaLUsCHl MEH JKOFaTyblHA TO3IMILIITI., TYCTI caKTay, aya pailblHa TO3IMITIK KoHEe KapTalora Te3IMALTIK.
Makanana KOJFal eHAIpY NPOIECIHIH Ke3CHICPIH 3epTTey HOTHXKENepi Ne OepinreH. OHAIpICTIH Keneci
Ke3eHJIepl aHBIKTAJIFaH: KOJFall KaNBINTAPBIH AaWbIHAAY; KaJBIITapasl epiTiHAire O0aTepy; BYJIKaHWU3AILUS;
cinTiney; MaH)XeTTI MOHILIAK KaJBIITACTHIPY; 9piiey Mpoleci (XJiopnay, HOTUMEpIi Ka0blH); KalbllTapAaH
weFapy. Makanazna 3epTxaHajiblK JKaFIaia >Kypri3iireH cana CbIHaKTapbIHBIH HOTHIKEJIEP1 KeNTipijireH.

Kiarrik ce3nep: MEOUIMHAIBIK, JIATEKC, HUTPWII, BUHWJ, IIBIHXKBIPIIBI KOJFANTap XJIOpIay, MOJIMep,
YHTaK.

JI. Aiiko3oBa“, A. Bekaynosa, M. Epmaxanos, H.Y. AcbLi0ex
KaHJ.TeXH.HayK, AoleHT, FOxxno-Kazaxcranckuil yauBepcurer uM. M. AyazoBa, llIsimkent, Kazaxcran
BBINTYCKHUK, FOxHO0-Kazaxcranckuil yausepcuteT uMm. M. Ayazosa, IeimkeHT, Kazaxcran
K.X.H., To1eHT, IOxHo-Kazaxcranckuil yausepcuteT uM. M. Ayazosa, HIeimkenT, Kazaxcran
MarucTp XMMHYECKIX HayK TEXHOJIOIus, pernoaanareib, KOxno-Kasaxcranckuii yauBepcutet um. M.
Ayn30Ba, llIsivMkenT, KazaxcTan
"ABTOp MJIs1 KOppecnonaenuuu: laura.aykozova@mail.ru

HCCJEJOBAHME 3AIIIMTHBIX CBOMCTB U XAPAKTEPUCTHUK MEJIUIIMHCKHAX
ITEPYATOK

AHHOTAUA

B aT01i cTarbe MBI IpOaHATIN3UPYEM OCHOBHBIC STAIBI IPOU3BOCTBA METUITMHCKUX ITEPUYATOK, BKIIIOUYAS
JIATCGKCHBIC U HUTPWJIOBBIC MEPUYATKH. aKPUIOHUTPUIOYTaJUCHOBBIA KaydyK - 3TO 3JIaCTOMEP C JOBOJBHO
BITEYATIISTFONUM HAOOPOM CBOWCTB: MOBBINIEHHONW CTOMKOCTBIO K MacilaM M PacTBOPUTEISIM, POYHOCTHIO Ha
pacTsbKeHHe, WCTHPAHUIO, W3TUOY, MOBBIMIEHHOW OCTAaTOYHOH nedopMaiil MpH CXKaTHH, CTOWKOCTBIO K
MUTPAIUU U MOTEPE JIETYYHX BEIECTB, COXPAHCHHUIO 1[BETA, aTMOC(EPOCTOMKOCTH U CTapeHuto. B crarbhe
TaK)Xe MPUBOIATCS PE3yJbTaThbl HCCIEIOBAHUI 3TaloB Ipoliecca MPOU3BOACTBA IepuaTok. OmnpeneneHsl
CJIEYIOIUE JTalbl TPOW3BOJCTBA: TOATOTOBKA (OpPM JJsl TEpYaToK; MOrpykeHue ¢(HopM B PpacTBOP;
ByJIKaHHM3AllMs, BbIIICIauMBaHue; (QopMuUpoBaHHWE OOpTHKA  MAHIXKETHI; 3aBEPIIAIOIIMIA  MPOIECC
(x7opupoBaHHe, TMOJUMEPHOE MOKPHITHE); H3BJIeUeHHEe H3 (opM. B crarbe mpeacTaBieHBI Pe3yibTaThl
WCIIBITAHUH Ka4eCTBa, TPOBEICHHBIX B TAOOPATOPHBIX yCIOBHSIX.

KiioueBble cjioBa: MCAULWHCKUEC, JIATCKC, HUTPWUJI, BUHWUJI, KOJIBYY>XHBIC MCPUATKH, XJIOPHUPOBAHHEC,
MMOJINMCEDP, MOPOIIOK.
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