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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 F N N
Acetamide F N N
Acetate is a solvent N F F
Acetic acid 80% F F F
Acetic acid 20% N G G
Acetyl chloride (dry) N F N
Acetylene G E G
Acrylonitrile G G N
Acrylic acid G - G
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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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MEJIALIMHAJIBIK KOJFANITAPIBIH KOPFAHBII KACUETTEPI MEH
CHUIIATTAMAJIAPBIH 3EPTTEY

Tyiiin
Byn makamaga 6i3 MeOUUIMHAIBIK KOJFANTapAbl, COHBIH ILIIHIAE JATeKC IMEH HUTPHIAL KOJFarnTapAbl
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OHIIPYIiH HETi3r Ke3eHAEPiH TaliJaiMbI3. AKPUIOHUTPUIINL OyTaaueH i KaydyK-OyJl eTe acepii KacueTrepi
Oap omactomep: Maiap MeH epiTKITepre TO3IMIUTIKTIH >KOFapblUlaybl, CO3BUTY OepikTiri, To3yFa
TO3IMIUTIT, HWUTyre TO3IMAUIT, CHIFBRIMIAY Ke3iHAe KalAbIK Ae(QOpPMAIlHSHBIH JKOFApBUIAyBl JKOHE YIITa
3aTTapblH MUTPALMSICH MEH JKOFaTybIHa TO3IMLMIr., TYCTI caKTay, aya paliblHa TO3IMILTIK KOHEe KapTalora
Te3iMALTIK. Makanana KoJFal eHIipy MPOLECiHIH Ke3eHAEPIiH 3epTTey HOTHXKeNepi Ae OepinreH. OHuipicTiH
Keleci Ke3eHaepl aHBIKTANFaH: KOJFal KaJbITapblH JaiblHAAY; KaJdbIITapAbl epiTiHaire OartbIpy;
BYJIKAaHU3AIMA; CUITIICY; MAaHKETTI MOHIIAK KaJbIITACTHIPY; dpiey Mpoueci (XJopiay, MoJuMepi KaObiH);
KaJbINTapaH LbFapy. Makanana 3epTXaHalblK >KaFgaia KYpri3iireH cama ChIHaKTapbIHBIH HOTIXKeJepi
KEJTipiIreH.

Kinrrik CO31ep. MCAULIMHAIIBIK, JATCKC, HUTPUII, BUHMJI, NILIHXXBIPJIbI KOJIFAIITAp XJIOpiay, IOJTUMEP, YHTAK.
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HCCJEJOBAHME 3AIIIMTHBIX CBOMCTB U XAPAKTEPUCTHUK MEJIUIIMHCKHAX
ITEPYATOK

AHHOTAUA

B oT1o0if crathe MBI TIpoaHANH3UPYEM OCHOBHBIE 3Tallbl IPOWU3BOACTBA MEAUIIMHCKUX IEPUYATOK,
BKJIFOYAsl JIATCKCHBIC U HUTPUJIOBBIC IEPYATKU. aKPUIOHUTPHIOYTAJAMCHOBBIA KaydyyK - 3TO DJIACTOMEP C
JIOBOJIGHO BITEUATIISIONINM HaOOpOM CBOWCTB: TOBBINIEHHONW CTOWKOCTBIO K MacjaM U PacTBOPHUTEISIM,
MMPOYHOCTHIO HAa PACTSHKEHUE, MCTUPAHUIO, W3THOY, TOBBIMIEHHON OCTAaTOYHOW MedopMalliy MpH CHKATHH,
CTOMKOCTBIO K MHUIPAIMd M TOTEPe JICTYYMX BEIISCTB, COXPAHCHUIO IIBETa, aTMOC(EpPOCTONKOCTH U
cTapeHuto. B crathe Takke NPUBOMATCS PE3yNAbTaThl HCCIIEJOBaHWN ATAloOB IpoIlecca IMPOU3BOJICTBA
nepyatok. OnpezieneHbl CIeayIoNIie 3Tanbl MPOU3BOACTBA: MOATOTOBKA ()OPM ISl MEPUYATOK; TOTPYKEHHE
dbopM B pacTBOp; BYJIKAHU3AIWsA; BBIIICIAUMBaHUE;, (HOPMUPOBAHME OOPTHKA MAaHXEThI;, 3aBEPIIAIOIINI
nporece (XJI0pUpOBaHME, MOJIMMEPHOE IOKPBITHE); H3BJIeueHHEe Hu3 ¢GopM. B crarbe mnpencTaBieHbI
pe3yIbTaThl UCTIBITAHHIA KaueCTBa, MPOBEICHHBIX B JJa0OPAaTOPHBIX YCIOBHSIX.

KuaioueBble cioBa: MEIUITMHCKUE, JIATEKC, HUTPWJ, BUHWJ, KOJBUY>KHBIE MEpPUYaTKU, XJIOPHUPOBAHHE,
MTOJTUMED, TTOPOIIIOK.
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