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O IIporpamme OOH mo
OKpY>Xalolllel cpene

ITporpamma OOH 1o okpyskaromeit

cpeze (IOHEIT) Bemymee rao6ansHOe

IIPUPO/IOOXPaHHOE areHTCTBO,
¢dopmynupyIolee rI106aIbHYIO
IIPUPOIOOXPAHHYIO TIOBECTKY IHS,
CoZefCTByeT IIOC/IeOBATEIEHOMY
ITOCTIDKEHHIO IIPHUPOJOOXPAHHOMN
COCTaBJIAIOIIEH B yCTOHNIHNBOM
passutuu B cucreme OOH, saBitercs

ABTOPUTETHBIM 3allIUTHUKOM MPIPOBOfI

oxpyxatomeii cpenst. IOHEIT
obecIeynBaeT JUTEPCTBO U

TIApPTHEPCTBO B 3alUTe OKPY>Kalolei
cpeAsl, IOOWPAA U ONOBeNas CTPAHbI

Y HapOZBI, a TAK)Ke COAEMCTBYS UM B
TIOBBIIIEHUY KauecTBa KU3HHU, He
IIOBEpras OIaCHOCTH OyZylire
TIOKOJIEHHU .

IMOAPOBHEE: www.unep.org/
about-un-environment/why-does-
unenvironment-matter

Py .

Farn,
OOH& 5@
nporpaMma no i
oKpyKarowei cpege | 1972-2022

O IIporpamme OOH mo
OKpy>karomeii cpeze /

«O30HDKIIH»

ITporpamma OOH no oxpy:xatomieii cpeze
SBJIAETCA UCIIOJTHUTEIBHBIM areHTCTBOM
MsorocroporHero dboHza
MoHpeanbCcKOro IpOTOKOJIA IO
BEILIEeCTBAM, PaspyIIaON[M O30HOBBII
cnoii. «O30HDKIIH» yCUINBAET MTOTEeHIHA
rocyapcTB, 0COGEHHO, MECTHBIX
KOHTaKTHBIX jin1l, win HamuoHameHEIX
030HOBBIX I[EHTPOB U IIPOMBINIIEHHOCTH B
Pa3BUBAIOIUXCA CTPAaHAX IIPHU pa3paboTKe
U OCYILECTBIEHUN TTOIUTHKH,
HEeOOXOIMMOM IS UCIIOTHEH WS
ITpoToxona ¥ IpUHATHA 06G0CHOBAaHHBIX
pelleHuit 06 aIbTepPHATUBHBIX
texHoorusx. Llens «O30HIKUIH» -
TIOMOYb OTHM CTPAaHaM B COOIIOEeHUN
JOTOBOPHBIX 0013aTeIbCTB.

IIOAPOBHEE: www.unep.org/

ozonaction/
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«O30HDKIIH»
ITporpamma OOH mo xpyxatomeit cpeze
IOpunuyeckuii oraen

1 rue Miollis, Batiment VII, 75015 Paris - FRANCE

Tel: +33 1 4437 3031

www.unep. OI’H/OZOI'IEICtiOn

unep-ozonaction@un.org

O MexzayHnapoaHoM
MHCTUTYTE XOJIOAA

Mexayuapoznusiit nactutyT x0n04a (IIR)
— HEe3aBHCHUMas MeXXIIPaBUTeIbCTBEHHAL
OpraHu3alysi, eJUHCTBEHHAs B MUDE,
KOTOopast coOupaeTr Hay4YHbIe U
TeXHUYeCKHe 3HAHUA IT0 KaX/I0# oTpacau
oxnaxgenus. OcuoBanusiii B 1908 roxy,
IIR nmeeT BceMUPHYIO CeTh, COCTOAILYIO U3
59 cTpan-uneHOB, 6oee

300 sxcmepTos B 10 xomuccusax u 6oiee
950 9acTHBIX 1 KOPIIOPATHBHBIX YJIEHOB.
MHcTuTyT pacmpocTpaHseT 3HaHUA 06
OXJIAX/IEHUHU C I[eJIBI0 BCEOOLIETO
TIOBBINIEHUS Ka4eCTBa KU3HU, IPU
COXpaHEHUHU OKPYXKAIOIIei Cpefibl U
YYUTHIBAs D9KOHOMHUYECKME UMIIEPATUBEL.
IIR yBepeHHO HapalIBaeT CBOM yCHIINS,
Ia6BI CTaTh TII00ATBHBIM areHTCTBOM
YCTOMYMBOTO OXJIAX/IEHHUA BO BCEX
IIpUMeHEeHUAX.

INOAPOBHEE: www.iifiir.org

MexpyHapogHsI i
MHCTHUTYT XOJIOZa

177, boulevard Malesherbes,
75017 Paris — France

Tel. +33 142 27 32 35
iif-iir@iifiir.org

Hacrosmyro namarky cocrapuir 2Keparsg KABAJIBE (Ilpesuzent Hayuno-rexaudeckoro cosera IIR u npesngenr «Cemafroid»). PerjerseHTsr:
Kamumna @EPTEJID (/[[upexrop TECNFEA, Karaza), @abrnan ge ITAOJIH [eneparbHbIE JUPEKTOP IO pacIPOCTPAHEHHIO TEXHOJIOIH

xornozuasHOH renn, GSK), Spux JJEBHH (Teneparsasiii ymorromoveHHbIH AFF, @parnysckad Xo/104u/IbHAL accoquannd), Hcaax

TOBHHA (OrsercrBenmsiii 3a xomogu/ibHbIe e 414 Bakgud, BO3), npog. [0uxo XBAHI (Ilpescezarens komuccuwu IIR mo

X07104HIBHOMY 060pyzoBarwo), Amar SJITAJIYHH (FOHEII «O30uIK11H, KOOPAHHATOP MEXYHAPOFHOIO COTPYAHHIeCTBa), AHHA-
Maprg PEHHEP (FOHETI «O30u9kmH, nHGOpMagnoHHbIH Menepxep), Kara-IToxs MAPITHAJI (Korcyasrarar OHEIT «O3089KmH) o

HECKOJIBKO SKCIIEPTOB u3 Komuccri IIR.
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BBenenue

C camoro Havasa kammasuu mo BakuuHanuy or COVID-19 B xonue 2020 roza, Mup
0CO3HAJI BAXKHOCTH OXJIAKIEHUS U, B YACTHOCTH, XOJOLUIBHOM eI, HeOOX0IMMOL
JJIS OpTaHU3ALMH INTOGAIPHON BaKIMHAnUK mpoTuB Bupyca SARS-COV-IL
[TpumeHeHMe OYeHb HU3KUX TEMIIEPATYP [JII XpPAHEHUS IEPBIX BAKI[UH IIOBBICHIIO
0CBEOMJIEHHOCTD OOIECTBEHHOCTH O BXKHOCTY XOJIOZFIIBHOM I[EIH IS COXPAaHEHUS
BaKI[UH ¥ MOGHMIN30BAJIO BCEX, KTO IIPUIACTEH K TEPMOPErYINPYEMOIH JOTHCTHKE.

BakiuHel, mosBuBmKecs 6ojiee JBYXCOT jeT ToMy Hasaz B CoerHEHHOM
KopoescTBe, osroe BpeMs XpaHATCA IpH peryaupyeMoii Temneparype. B 1920 rogy
npodeccop I’ ApcoOHBaIb! IpeAIOXNUI IpUMeHEeHE BaKyyMHOM CYIIKHU C
3amopakuBarueM Ipu -80°C Ha 3aMeHy AIIUKOB CO JIBJOM M aHTHCEITUKOB, IIUPOKO
KCIIOJIb3yeMbIX JIJIA IEPEBO3KU U XpaHEHHA BaKIMHHOMN CYyCIIeH3UU. XO0JIO0AUIbHASL
Llelb /JIA BAKI[WH pa3pabaThiBaeTCss MHOTO JIET, B YaCTHOCTH, ITOJ, STU0# BcemupHoit
oprauusaunu 3gpasooxpanenus (BO3)2. o mangemun COVID-19, exxerozzo
BBOZMJIOCH Oostee 4,7 MJIpZ. 03 BAaKIWH, YTO IIPEACTABIIsIIO COOO0H PHIHOK
croumoctsio 6osee 40 mipz. mowtapos CIITA (2019). Oxupgaercs, uro x 20253
crouMocTs 3Toro perHKa gocturHeT 80 mupa. gostapos CIIMA. Kammanmsa no
aknuHanuu or COVID-19 npuBHeca peBOTIOIIOHHBIE U3MEHEHUA B XOJIOJUIBHYIO
LIeIh JJI BAKIUH, 06eM KOTOPOI BEIPOC IIOYTH BJBOE IIO CPAaBHEHHIO C OOBIYHOM?, HO
TaK)Xe II0 MPUYMHE HOBBIX MHTEPBAJIOB TEMIIEPATYp XpaHEHUA U TPAHCIIOPTUPOBKY,
TpeOyIOmMIX HOBOTO 0OOPYOBAHI, HOBBIX TEXHHYECKUX PeIleHUIl 1 OpraHU3aL .
Ha ceroguamuuii neHs Bo BceM MUpe® yKe IIpeiBapUTeIbHO 3aKa3aHo Ooree 7 MIIPE.
no3 Bakuusa or COVID-19 ¢ remmeparypoii xparenus ot -90°C zo +8°CE.

B HacTosmeit maMATKe JaeTcs 0630p XOMIOSUIBHOM LEeNX AJIA BaKIWH B II€JIOM U
BakiuH or COVID-19 B yacTHOCTH, a TaKke TpeGOBaHUH U BOSHUKAIOLUIUX IIPOGIIEM.
Bo-nepBeIX, CileyeT 3HaTh, KAK BO3ZEHCTBYIOT TEMIIEPATypPhl Ha STY BaKI[WHBI,
cTaphle U HOBbIE, ¥ TPeOOBAaHMA K MX XPaHEHUIO U TPAHCIIOPTHPOBKe. Bo-BTOpHIX,
cyIefyeT IPOaHaIH3HPOBATh TEPMOPETYINPYEMYIO JOTHCTUKY BaKI[UH B IIeJIOM U
BakiuH or COVID-19, B wacTHOCTH, a TakXKe 060PYZOBaHUE U PelIeHHUs,
IIpUMeHAeMble B UX XOJIOAUIbHOM Ienu. HakoHern, eciiu oxyaxjeHre SKU3HEHHO
BAKHO AJIs HAILIETO 34paBOOXPAHEHUS U IUTAHUS, OHO JOJDKHO OBITH yCTOMYIUBEIM H,
CJIeOBaTeNIbHO, HEOOXOLUMO IIPOAHAIU3UPOBATE CTOAIIYE TI€pe ], HAMHU BBI30BHL,
9TOOBI XOJIOMIbHASL 1IeTb A1 BakuuH, npepsarHas COVID-19, 6s11a ycroitunBoii B
KPaTKOCPOYHO#, CpeJHeCPOYHON U ZOJITOCPOYHOH ITepCIIeKTHBE.

1 A. d’Arsonval. Hygiéne et Médecine. Revue Générale du Froid, January 1920. p.22.

2N. Kocher. Le systéme PQS de 'OMS au service de Ia chaine du froid des vaccins. Revue Générale
du Froid. Hors-série. January 2021. p.84.

3 Alcimed. L 'évolution du marché mondial des vaccins : des techn ologies innovantes aux vaccins
thérapeutiques. Les articles d’Alcim. 17 May 2017

4[‘économie du médicament. Quel est le poids de I'industrie du vaccin 7. June 2012.
5P. Verge, F. Maussion. Covid : quel pays a acheté quel vaccin ?. Les Echos. 15 December 2020.

6 Association Frangaise du Froid (AFF). Note de compréhension de certains phénoménes
applicables a Ia maitrise de la chaine du froid des vaccins. Note d’information « Chaine du froid du
vaccin Covid-19 » n°2021-003 rév. 1.



BakuuHbI, Kak ¥ MHOTHE TPOZYKTSHI 37 paBOOXPaHeHN I, TeIUIOYYBCTBUTEIbHBL. HecobmoneHue
MaKCHMaJIbHBIX WJIM MHHUMAJIbHBIX TEMIIEPaTyp XpaHeHUA MPUBOJUT K IIOCIeACTBUAM Pa3HOTO
XapaKTepa ¥ TsDKECTH, YTO MOXKET BI3BAaTh HeMe/IeHHOe JH60 Iporpeccupylolee pa3pylieHue
BAaKI[MHBI, €e aKTUBHBIX MHIPeJIMEeHTOB I BCIIOMOTaTeIBHEIX BellecTB. Kaxjaa BakiMHa JOJDKHA
OBITH UCITBITAHA HA CTAOUIBHOCTH, 1 BceMUpHas OpraHU3aIys 34PaBOOXPAHEHIS BRIy CTHIA
MAMATKY IIO OTUM HUCIIBITAHUAM’ .

YcnoBus xpaHeHUs BaKIIUH YCTaHABIMBAIOTCA B XOZle CTAaHAAPTHBIX UCIBITAHUY Ha CTAOMIBHOCTD
Ha OCHOBAaHWM TECTHPOBAHUSA, COIJIACHO MeToAaM MeXyHapoAHOIO COBeTa II0 TapMOHHU3AIUN
(ICH). Ucmprranus Ha cTaGUIBHOCTS 7151 61oIorndeckux/6ruorexHoIornyeckux npemaparos ICH
Q5_C 1o3BOJISIOT OLIEHUTH BO3JEHCTBYE TEMIIEPATYP, IPEBBINIAIOMIX MAKCUMATIBHO Oy CTUMBIE,
Ha IerpaZialliio aKTUBHBIX UHIPEJUEHTOB. DTU BO3JEHCTBYS YIUTHIBAIOTCA IJIsSI OIIPeeIeHIS
CpOKa TOJHOCTH, KOTOPBII BBIACHSAETCS B XO/ie NCIIBITAHUM Ha CTAOMIBHOCTS.

JlaHHbIe NCIBITAHUM Ha CTAOMIBHOCTD UCIIOIB3YIOTCS [JIS COCTABIEHHUA IIaCIIOPTa CTAOMIBHOCTH
II0 KaXZOMYy Ipemapary. MccirenoBaHus cTaOMIBHOCTH ITOKA3bIBAIOT, YTO GOIBUIMHCTBO BaKI[UH
BBIHOCAT TeMIIepaTyp5l BhIIIE AOITyCTUMBIX MaKCHMMaJIbHBIX TeMIIepaTyp BO BpeMs OIlpeZeleHHbIX
IIepHUOZIOB, 6e3 U3MEeHEeHIA CBOUX CBOMCTB. BEIHOCIMBOCTE, KOTOPAsA TaKXKe HA3BIBAETCH «3aIIaCOM
CTaGUIPHOCTH» WU «BpeMEHHBIM-TEeMII€PATYPHBIM 3aIIaCOM» II03BOJIAET OIIpeeIuTh IpreMIeMoe
«BpeMsA BHe XOJOJWIbHOU LeIH» WK «BpeMdA BHe XPaHWIKINA» B OIIpeieIeHHBIX TeMIIePaTyPHBIX
mpegesax. ToJIBKO H3TOTOBUTEIb BAKIIMHEI BIafleeT 3T0H HHPOpManuel 1 yCTaHABINBAET
TIpreMIeMoe «BpeMsdA BHe XOJIOJUJIbHOMN IIeli» UK «BpeMsA BHe XpaHWINIIA», OXBaThIBalollee BCe
9TaIlbl OT IIPOM3BOJCTBA [0 TpHeMa IIpelapara.

1.1 Bo3geticTBue TeMnepaTyphl Ha TPaJALIMOHHbIE BAKI[UHBI

B cocraB 60JIBITMHCTBA BAKIIUH BXOAAT BaKI[MHHBIE aHTUTEHBI, YCUINUTEIh IMMYHHOTO OTBETA
(amsroBaHT) u cTabunuzarop. OHU FOJDKHBL XPAHUTHCS U IEPEBO3UTHCS IIpHU TeMieparype +5°C
+3°C (+2°C/+8°C). D0 pacmpocTpaHseTcs Ha BAKIMHBL, H3TOTOBJIEHHbIE U3 NHAKTUBUPOBAHHBIX
WU OCIaGIeHHBIX BUPYCOB, HAIPUMep, OT IIOJIMOMUEINTA, KOKJIIONIA, KOPY MJIH TPHUIIIA, 1160 Ha
BaKI[UHBI C Cy0UaCTHIIaMK BUPYCa, HHAKTUBHPOBAaHHBIMHU OeIKaMU MM TOKCHHAMU, HAI[PHIMEp, OT
CTOJMIOHSKA, TerlaTuTa B MIM MEHMHTOKOKKOBOTO MeHHHTUTa. Hekotopsie Baknuusl or COVID-19
IIpUHAJJIeXAT STOM PasHOBUAHOCTH U JOJDKHBI XPAaHUTHCA IIPU STUX TeMIIEpaTypax.

ITpu Temnepatypax Bbie +8°C BpemHbIe BO3ZEHCTBIA TeIlIa Ha BaKIMHbI HaKaIUTHBaIoTcAa. OHu
3aBUCAT OT IPOJOJDKUTENIBHOCTH 1 aMIUIMTY /bl TeMIIEPaTyPHOTO OTKJIOH@HHSA U TOCTeIIeHHO
NIPUBOJAT K Pa3pyIIE€HUIO aKTUBHOTO BEleCTBA. JTO BO3ZEeHCTBUE KyMYJIATUBHOE U
JIaBUHOOOpa3Hoe.

BoJIBIIMHCTBO BaKIMH, OZHAKO, CIIOCOGHSI IIPOAEPXKATHCSI HECKOIBKO JHEH IIPU KOMHATHOM
TeMIIepaType BO BpeMs H3TOTOBIEHMUs, PACIIPOCTPAHEHISI I MHBEKI[UHU, HO YeM BBIIIe TeMIIepaTypa,
TeM OBICTpee Jerpafanus.

?"WHO. Vaccine supply and quality; surveillance of adverse events following immunization.
Weekly Epidemiological Record. Vol 71, 32. 9 August 1996.



TeMmnepaTypHasi YyBCTBUTENbHOCTb BaKLMWH

TennoquCTBwTeanocn:

Camasi 4yBCTBUTeNbHas )
Rotavirus

CocTaB BaKuUuH

BakuuHbl cnesa
OT NNUHUU He
nopTATCA OT
3amopaxu-
BaHuA

O nuodunusnposaHHas

HanmeHee yyBcTBUTENBHAA

O Kugkas, 6e3 agbloBaHTa

Xugkasa, c anoM. agbLIOBaHTOM

quCTBMTeanOCTb K 3aMopaxuBaHuo

HeuyyBcTBUTENbHAA

* Pasbasutenb MenA
PS-PCV copepxut

Haumenee Camas anioM. aabloBaHT 1
4yBCTBU- ; 4YyBCTBU-  MOPO3OCTOMKWNA.
TenbHasa TenbHasa

&) oot SEPATH

Puc. 1. OrHocuTe L HAA TeMIIepaTypHasa YyBCTBUTeNBHOCTS Bakuus © WHO PATH

IIpu HuU3KUX TeMIepaTypax BpeLHOe BO3ZeiCTBIe
OXJIX/IEHVSI B OCHOBHOM CBOJIUTCS K PHUCKY
3aMOpaXuBaHUs. [IJIs BaKIMH, YYBCTBUTEIBHBIX K MOPO3Y
(cM. rpaduk BsIlIe), pa3oBoe BO3/EICTBIE MUHYCOBOM
TEMIIepPaTypbl OOBIYHO ZOCTATOYHO JJIS CIIy4aifHOTO
3aMOpaXUBAHUA U OTePU 3P (PEKTUBHOCTH 03 BAaKIIMHBL.
TIpourie rmraecKyie SBIEHEI TAOKe BO3MOYKHBL, HATIPHIMED,
OCaXIeHre KOMIIOHEHTOB BaKIIFHBI BO BpeMs
pasMopaxuBaHus (HAIIpUMep, a/bIOBAHTA WIIN
cTabuau3aropa). 3aMOpaKUBAHKE MOXKET OC/IA0HUTH CTEKIIO
[IEPBUYHOTO KOHTEHHepa, YTO MOYKET IIPHBECTH K €r0

PaspyIeHuIo.

W ecnu o CETOAHANIHETO AHSA BaKITUHBI HAIIEXKAIO
OXJIXATh, HO HU B KOEM CJIydyae He 3aMOPaKUBATh, He
TIPUCJIOHATH K CTEHKaM XOJIOAMJIBHUKA WX MOPO3UJIBHUKA,
KaK 4aCTO MUIIETCS B IMCTOBKAX M MaMITKaX C
XapaKTepUCTUKAMU IIPeNapaToB, YTBePXKAeHHBIX BIACTAMU,
TO BBI3BIBAET yAUBJIEHUE TO OOCTOSITEIBCTBO, YTO HEKOTOPHIE
BakuuHb! oT COVID-19 Hy»XHO XpaHUTH ITPU MIHYCOBBIX
WX yJIBTPa-MUHYCOBBIX TeMIIepaTypax.

1.2 XpaneHue BaKIIUH IpU O9€Hb HU3KUX
TeMIlepaTypax

HezaBHO HOSABIIINCH BAKIMHBIL, KOTOPbIe HAIJIEXKUT XPAHUTh
[IpY OYeHb HU3KUX TeMIIepaTypax. OTO B YaCTHOCTH
OTHOCHTCS K BaKI[HAM Ha OCHOBE BUPYCHOTO BEKTOPA,
HaIpUMep, K BaKIIMHAM OT JITXOPaAKu D60Ja, KOTOpEIe
nmoaBsarcs B npogaxe B 2019 roxy, u k BakuuHawm,

IIOJIyYeHHBIM MeTO/aMU I'eHEeTUKY, Ha OCHOBE
HYKJIEMHOBBIX KHCJIOT, ¢ pparmentamu JHK u PHK
BUpYyca. XOTsA UCHBITAHUA IIPOBOAATCS A0 CHUX IIOP, 0
COVID-19, Hu ozxHa 13 5THX BaKIWH He IIPOIIJIA ITOJIHBIN
IIPOIIECC YTBEPKeHUA [JIs IPUMEHEeHUS Ha JTI0AAX.

BricTpoe pasBuTHE 3THUX BAKIIMH OCTABUIIO MaJIO
BpeMeHU Ha ONTUMHU3ALHIO0 GOPMYII U OL[eHKY
crabunabHOCTH. TaK KaK KOMITOHEHTBI STUX HOBBIX
BAaKI[UH OYeHb XPyIIKUe U MeHee CTaOUIbHEIE,
TpeGyIOTCs HOBBIE TEMIIEPATYPhI XpaHEHUST U
TPAHCIIOPTUPOBKHY, B YACTHOCTH, B ABYX MHTEPBAIAX: -
75°C +15°C, uto cocrasset -90°C/-60°C u -20°C +5°C, uto
coctasser -25°C/-15°C.

O6uras xapakTeprCcTHKa JeKapCTBEHHOIO IIpernapara
(OXJIII) pns mRNA Baxuus MPHK mporus COVID-19,
MMeIOWasACcs Ha CETONHANIHUMN AeHb, HAIIPUMeD,
yKasbIBaeT CPOK TOLHOCTH 6 MecsALeB IIPU TeMIIepaType
ot -90°C go -60°C pna Bakiuusl Comirnaty
npousBozcTBa BioNtech Pfizer u 7 mecses npu
temmeparype or -25°C go -15°C g Bakuuasr Moderna.

XoTa HeKOTOpBIe IPOAYKTEHI JJIf 3/,paBOOXPaHeHU yKe
XPaHUJIUCH IIPU STUX TeMIIepaTypax, HallpuMep,
yabuIbHbIe KOMIIOHEHTHI KpoBH, mmpu -20°C nau
3aMopoxkeHHad ImazMa npu -70°C, aTu TeMIepaTypal
PEeAKO MCIIOIb30BATUCH JJI XPAaHEHUS BaKIIUH, YTO
BBI3BIBAET HEOOXOAMMOCTD aIalTAl[UH JIOTUCTUIECKUX
IernovYeK K XpaHeHUIO, TPAHCIIOPTUPOBKE U
PpacIpocTpaHeHUIO.



1.3 Tewmmneparyps! XxpaHeHUs BaKIIMH OT
JlabopaTopuu Io0 MalUeHTa

Jl03a BaKIIMHBI COIEPIKUT HECKOJIBKO MIJLIUIUTPOB
JKUAKOCTU U Jaxxke (pyiakoH Ha 5 miu 6 103 BaKIIUHBI UMeEeT
O4YeHb MaJIblil 06BEM U, CIIef0BATEIHO, HEGOIBIIYIO
TeIIoByIo nHepnuio. JIro6oe Bo3zmeiicTBIE Ha KOHTEHHED
TeMIIepaTypsl CBBINIe MAKCHMaJIbHO TI€PeHOCUMOHI
TeMIIepPaTypbl O4€Hb GBICTPO IPUBEAET K 3HAYUTETBHOMY U
BHE3aITHOMY ITOBBIIIEHUIO TEMIIEPATyPhI CAMOI BaKI[MHBI.

CireoBaTeIbHO, OOpalieHye ¢ BAaKI[MHAMU It
pactpernesieryis (IIAKOHOB IOJDKHO GBITH OYeHb GBICTPBIM.
Hanprvep, y 3aMOpOXKEHHBIX BAKI[UH, XPaHALIMXCS IIPH
MIHYCOBBIX TEMIIEPATYPAX, IIEPEHOCHMOCTb MEHbIIIe 3

MuHYT. JI1060i1 (JIakoH, IOABEPKEHHBIN KOMHATHOMH
TeMIepatype 6oyee 3 MUHYT, CYUTAETCI
Pa3MOpOXKEHHBIM U He MOXKET GBITh IIOBTOPHO
3aMopoxeH. QPrakoH HODKeH OBITH UCIIOIB30BAH B
CJIeIyIOIUX YCIOBHIX.

Kopo6xa, comepxkamas 195 ¢prakoHOB 10 5 103 BAKI[MHEI B
KaKZIOM, KoTopas Xparwiacs pu - 75°C mpu +2/+8°C 6y zet
Pa3sMOpaXXUBaThCA 3 Yaca. 3aTeM BaKI[UHBI MOTYT
xpauuTbest 1mpu +2°C 10 +8°C, KaK 0OBIIHbIE BAKI[UHEI,
HO OrpaHHYEHHOe BpeMs (HeCKOIbKO aHeir)s.

SAFF. Note de compréhension de certains phénoménes
applicables 2 la maitrise de la chaine du froid des vaccins. Note

d’information « Chaine du froid du vaccin Covid-19 » n° 2021-
003. p. 4.

2) BakiuuHaa X0JMOANIbHAS

IleIlb: CPeACTBA U OPraHU3aIisa _I

Ot dapmaxororm4eckoii 1abopaTopum A0 HMaleHTa BaKIIMHHASI XOJMOAUIbHATL
nemns nporus COVID-19 ceassBaeT MHOMeECTBO PasHbIX YYACTHHKOB.

D
apMUHAYCTPUA 2 B

i mE
Dapm. T—
—
nadooaroou

- ;.
SN oo o0

Bonsuuua

Norucruka

HNocraska

Buonaboparopusa

| E

Bpay
obuwen
NDAKTUKH

Puc. 2. [lamaacaGreHiTOBApOB A4 3ApaBooxpaHenns ©7ecnea-Cemafroid



2.1 3auHTepecoBaHHbIE CTOPOHBI B BAKIIMHHOM
XOJIOAWIBHOM eI

®apmaueBTruecKue KOMIAHIN

IIepBeIe meficTBytomue MUIIA B BAKIIMHHOMN XOJIOLUIBHON
Lenu — 3TO apMaleBTUYeCKyue KOMIAHUH -
npon3BosuTeu BakiuH. Ha sTame paspaGoTKy BaKI[UHBI,
Korjia ompegesnsgeTca GopMysia BaKIIUHEI, H3TOTOBUTEIIH
BBITIOJTHAIOT MCC/I€ZOBAHMS Ha CTAOMIBHOCTD JIJIs
oIlpefieJieHN IIpHeMIeMBIX OTKIIOHeHH TeMIIepaTypsl 1
TeMIIepaTypsl XpaHeHHA BaKI[UHBI OT IPOU3BOJCTBA 0
WHBEKIUU. DTU CBEJLeHUS COLEPXKATC B
HOPMAaTUBHOH JOKyMeHTAaIlMH BaKIUHEI, B
PerucTpaliMOHHOM y/IOCTOBePeHUHU JIeKapCTBEHHOTO
Cpe/iCTBa, U Ha yIaKOBKe, U B MHCTPYKIIMH II0JIb30BaTe .
Dapmanesrryeckas 1a6opaTopus 06eCIednT
OTCJIEXKMBAEMOCTH BAKI[WH IO BCEH XOJIOAVIIHHOM TIEITH 10
nrbexiyy. JIabopaTopyst pelLnT, YTO IIPeIIPUHSATD, eCIIA
TeMITepaTypa IIpelapara BEIILIA 33 IIPeJiesbl IOy CTUMOTO
WHTepBaja.

Kax To7pKO BaKIMHA M3rOTOBJIEHA, €€ XPAHAIT IIPH
perynupyemoii Temneparype. Jlo HOCTyILIEHUS B IPOIAXKY
BAKIIMHbI XPAHIT Ha CIIEIMaIbHbIX CKJIA/IaX, KOTOPbIMU
ympasiser cama jaboparopus. [lapTuu BakiuH,
IIOJJIEXXALINX PACIPeie/IeHUI0 OTIYCKAIOTCSA OTLeIbHbIMU
[APTUAMHU IIOCIE TTOLTBEPXKJeHUS IPUTOLHOCTH
KBINGHUIMPOBAHHBIM II€PCOHAIOM, TIPe/CTaBIIIIOMINM
11abopaToOpHIo.

Ha mapTuu BakuMHSI, BRITYLIEHHOM Ha PHIHOK,
orercrBeHHOe nuno (OJI) rapanTupyer, 4To
6e301aCHOCTH, Ka4eCTBO U 3 PeKTUBHOCT BaKI[UHBI
TIOZ7IEPYKMBAIOTCA BO BPEM: IIPOAYKYU U pacTIpeliesIeHNs, B
COOTBETCTBUY C PErMIOHAIBHBIMI FUTH HAITVIOHAIBHBIMU
mupexreBavu. [Tpumep: PykoBozcrso EC mo Hamrexamemy
pacmpegenenuio (EU GDP2013/C343/01).

JucTpubyuoHHast CeTh BAKILITH MOKETObITH CIMKHOL
HexoTopsie BAKIIMHBI HAPSIMYIO JOCTABIAIOTCS
nmabopaTopueii B 60IPHUYHYIO alTeKy UIH B I[eHTPEI
BAKIIMHAIUY BO BpeMs O6ILIeCTBeHHBIX KAMIIAHUH 110
BakuMHAIYH. TaK, HAIpUMep, BO MHOTUX CTPAHAX, B
crydae BakiuHbel oT COVID-19, ocob6eHHO, BaKIIMHEL
MPHK, xpanar npu -75°C mnu -20°C. Ho B ciryyae moToka
OGBIYHBIX BaKIMH, (hapMaleBTHIecKas
pacipenenuTenbHas CETh TaKXKe CHaG)KaeT OOIPHUYHEIE
anTeKy, PO3HUYHBIE allTeKU U Bce YUPeXKTeHUI
3/paBOOXpaHeHNUs, YIIOTHOMOYEeHHEIe BbIJaBaTh
BaKIIMHBI. XOTA XOJIOAUIBHAS Ielb Ha +5°C Xopomio
paspaborana B papMarieBTUIecKuX
pacIpeieIUTeIFHBIX CETSX, B CTydae XOJIOVIBHBIX IeTieit

Ha -20°C mau -70°C, meobxomumbIx mus Bakmuasl MPHK Ha
OCHOBe BUPYCHOTO BEKTOPA, 9TO He TaK.

IleHTpEI BaKIMHAH

MHorue cTpaHsl pa3BepHYJIM IeHTPbI BaKI[MHAIIUH,
npesHazHaveHHsble 11 BakuuHanuy or COVID-19. Otu
LIEHTPBL MOTYT BaKIIMHUPOBATh O HECKOJIBKUX THICAY
IIAIIeHTOB B JIeHb, KaK, HaIpumep, ueHTp B CeH-KBeHTHH-
au-Visenune, ®panuus, rae sermonxeso 6osee 150.000
BaKI[MHALMI, IIpU peKopLHOM IoKasarese 6oee 3200
BAKIIMHAIMIA B IEHE . DTH IeHTPHl UMEIOT COGCTBEHHBIE
XOJIOZVIBHBIE IeTIH JJIS BAKI[UHBI U
CIIeI[MaIU3MPOBAHHbIE OPUTAZIbI THCIEHHOCTHIO

HECKOJIBKO COTEH YeJIOBEK.

Puc. 3. Hentp Bakuunauuu or COVID-19 8 Cen-
Ksentun-au-Usemune © Cemafroid

BOJ’[]’)HI/II.I;I)I ¥ POSHHUYHBIE alITEKHU

Brimava BaKUMHBI, IpeJHA3HAYEHHOM BpadaM,
(dapmaneBTaM, MececTpaM MU HAIPAMYIO IaleHTaM,
TaK>Ke IPOU3BOJUTCS alTeKaMU MeJUITMHCKUX
yUpEeXTEeHUH UIN POSHUYHBIMU alTeKaMU JTU alTeKU
HMEIOT JIeJIO C TeMIIepaTypOYyBCTBUTEIBHBIMU
IpenapaTaMy U LOJDKHBI OBITH 000PYOBAHBI I
XpaHeHHUd BaKI[MHBI IIPU HaJJIeXXalllei TeMIepaType.

Puc. 4. lIxad mna xpaHeHMs BakiuH mpu -75°C B
GossHuLe M mpubopHas gocka © Cemafioid



ITarruenTst

XoTs GOIBUIMHCTBO BaKIIMH B MUPe UHBEIUPYIOTCA B
BaKIMHAIIMOHHBIX IIeHTPaX IpodeCcCHOHalIaMU, TalHeHT
MOXXeT IPHOOPECTH BaKIUHY B allTEKe, a alITEKaph,
MeJicecTpa MM ero Bpay cJelaeT eMy HHBEeKIHUIO.
ITammeHT CTaHOBUTCS 3BEHOM B

BaKIIUHHOM XOJIOOUJIBHOU LIeIU U OJDKEH 3HATH O
HaZJIeXXallel IpaKTUKe TPaHCIIOPTUPOBKY U XpaHEHUA
BaKIIMHEI. [lariueHT ocTaeTcs ciaGbIM 3BEHOM B

LE = XOJIOAUJILHOM IIeITH.
Puc. 5. Ilogroropxa mmrprties ¢ BakuHoi or COVID-

19 © Cematroid 9G. Cavalier, I. Zaid, C. Fertel. Lachaine du froid des vaccins
contre la Covid-19 en centre de Baxyuranu. Revue générale du
froid & du conditionnement dair. June 2021. N°1179. pp. 33-36.

JelicTBeHHOe yIpaBjeHre BaKIUHOMN

B 2010 rozy BO3 nu IOHUCE® BsIcTYyIMIN C MHUIUATHBOM 3P ()EKTHBHOTO yIIpaBIeHUs
BakuuHamu (DY B) B moMoIIs cTpaHaM IIpH OLEHKe Pe3yIbTaTUBHOCTU PabOThI CHCTEM
CHAGXXeHNUs BaKI[MHAMU 110 CPABHEHHIO C MEXYHAPOLHBIMU CTAHZAPTAMY II€PEZOBOH
npaktuku 0. B 2015 romy 6su1 paspaGotan HHCTPYMeHT oleHKH DY B 1is IeBATH KITIOUeBBIX
CTaH[APTOB II€PeLOBOIl IPAKTHKYU B YIIPABIEHNN BaKI[MHAMU (CM. ZHArpaMMy) C
HICTIOJTb30BaHMEM YeTBIPEXIIarOBOil CTPATETHH:
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Puc. 6. UeTsipe mara k Bceobbemmiomemy DYB OWHO, UNICEF



Wunnuatusa DYB moMoraer crpaHaM BOCIIOJHATD IIPOOEIBI, BBIABICHHBIE IIPH OLIEHKE
yIIpaBJIeHUs BaKIHAMH, ¥ BIpabaThIBaTh IIaHbI ycoBepureHcTBoBaHuA DY B. [TocpescTBOoM
BceoOBeMIIOmEeH DY B, HeIlpepsIBHOTO I[UK/IA YCOBEPUIEHCTBOBAHILS, OITUMH3AIUHU U

o6HoBeHus DY B, cucrems! cHaGKeHUs Oy Ay T:

®  paccuMTaHBI HA MAKCHUMAJIbHYIO 3P (PEeKTUBHOCTH, IPOU3BOSUTENIFHOCTD, THOKOCTD U

OII€PAaTUBHOCTS, ,zga61;1 YZAOBIETBOPATDH TEKYIIHNM 1 6Y,ILYH.LI/IM HOTPE6HOCT5[M IIpOrpaMm

HUMMYHH3AINH;

o AOCTAaTOYHO KU3HECTOUKUMHU piw)s:1 Hel'[Pep]’:IBHOfI dJanTaliu 1 COOTBETCTBUA

PEKOMEHIOBAaHHOM IIPaKTHKe, 1 MUHUMaNbHBIM cTaHzapTaMm BO3/IOHVCED;
®  CIIOCOGHBIMY IIPUHHMATh CHCTEMHBIE M TEXHOJIOTUYECKUE PEeHTa0eIbHbIE Pelle N,

CIIOCO6CTBYIOIU;I/IC OXBATy W Ka49€CTBY MMMYHU3AIIH;

L4 9KCILIyaTUPYy€eMbIe KBaJIH(l)I/II.[I/IPOBaHHBIMI/I KaZpaMH, yIIpaBIAIOIINMHI CHUCTEMOU

CHAOXXeHUA C IIPMEHEHNEM TEXHUKO-DKOHOMHYIECKHUX IIOKa3aTeJiei;

L4 aJeKBAaTHO (I)I/IHaHCI/IpyeMLIMI/I II0CpeaCTBOM MO6HHH33HHH HaJIMIHBIX PECYypCOB A

YCHIIEHUA CHCTEM 34PaBOOXPAHEHU .

BOS/FOHHCE®. /JocrrxeHne feleBsIx HOKa3aTe e HMMyHH3AIHA II0CPeACTBOM BceoGsemromero DY B,

Cosmecrroe s3agprerne. Mapr 2016. WHO/ IVB/16.09.

2.2 O6opypoBaHYe BaKIIMHHON XOJIOAMIBHOM
Henu

XomoguabHbIE KAMePhI ¥ XPaHUJIUINA

XoIoguIBHAA IIeTIb AJIA BaKIIMH OOBIYHO HAYMHAETC B
XOJIOAMIBHBIX KaMepax MJIM XPaHWINIIAX A1 BakuuH. o
HeJaBHe#l paspaboTKu BakIWH, XpaHsuuxcsa npu -70°C
nnu -20°C, x0oIoguIbHbIe KaMepsI ObLIN pacCYUTAHBI Ha
+5°C+3°C. TpasuIIOHHO CIPOEKTUPOBAaHHbIE
XOJIOAUIBHBIE KAMEPbI OXJIAKIAIUCH
IIapOKOMIIPECCHOHHBIMH XOJIOLUIBHBIMY yCTAHOBKAMU.
TemneparypHsle Tpe6OBaHHUA K METUITUHCKUM IIpeIapaTaM
IIpeJIIIoJIaraoT 60jiee BRICOKYIO CTEIIeHb eJMHOO0pasys U
TeMIIePaTypPHOI CTaOMIIBHOCTH, YeM, HaIlpuMep, OOBIYHO
TpeGyeTcs B IHULIEBBIX XOJIOAUIBHBIX IEeNIX. XpaHIINIIA
TEpPMOYYBCTBUTEIbHBIX MEAUIIMHCKUX IIPEIIAPATOB YETKO
0603HaY€eHbI U PasTpaHUYEHBI, TUPKYJIAINUS BO3LYyXa,
MOHUTOPHHT U PETUCTPUPOBAaHUE TEMIIEPATYP
HemIpepsIBHBL. VicIoTHeHNe 06eceYrBaeTcs
IIepPBOHAYAIBHBIM U PEryIAPHBIM KBAIUGUKAIILOHHBIM
IIPOIECCOM.

HBOTEPMI/I‘{ECKHH WK OXJIaXJaeMas yIaKOBKa

W3orepMudeckas MIM OXJIKGaeMas yIaKOBKa OGBITHO
[IPUMEHSIeTCS JIJIS IePeBO3KH BAKIVH, KaK I MECTHOTO
pacnpezeneHus, Tak ¥ Ha 60JIbLIOE PAaCCTOSHIE, 0COOEHHO,
mo Bo3Ayxy. Iloe3HsIit 06beM yIIaKOBKY BAPBUPYET OT
HECKOJIBKUX JIUTPOB Zo 6ojee 1 xybomerpa. I'1aBHOE

CBOICTBO TPaHCIIOPTHOTO KOHTelHepa A BaKI[UHBI — 3TO
TOOpOTHAS U30AIUA. B yImakoBke 06BIYHO UCIIOIB3YIOTCS
U30JIAITUOHHBINA ITEHOILIACT, U3TOTOBJIEHHBINA U3

Moy peTaHa WK SKCTPY3HOHHOTO IIOJIHCTUPOIIa
Gyrarozaps UX M30JIALMOHHBIM cBo¥icTBaM. Ha koporkue
PacCTOSHUA U 111 IAaKeTOB TAaK)Ke UCIIOIb3yeTCs
IIOJIN3TUIEH. XOTSA MOXHO HCIIOIb30BaTh U IPYTYIO
M30JIAIUIO, HETABHO TTOSBUINCH U30JISIUU C BBICOKUM
TEePMUYECKUM COIIPOTHBIEHHEM, HAIIpUMeD, BAKYyMHBbIe
nsonanuonnsie manenu (BIUIN)! unu asporey,

3afejIaHHbIe B M30JIANOHHBIE MaTPUIbI.

medica|
Systems

——
Puc. 7. somupoBanHas yaKoOBKa, IpOLIeZIas

ceprudukanuio papmauepruIeckoro kagecrsa BO3.
E004/005 ©WHO



VisoTepMudeckas 1 OXJIaKAaeMas yIaKOBKa HCIOIb3yeTCsa
Ha IIepruoabl OT HECKOJIBKUX MUHYT [JII BB€JEeHNA BaKINH
B GOJIBHUIIAX [0 HECKOJIBKUX AHEH IIpy IIepeBo3Ke Ha
6osbmve paccrosuus. [loreps xonona depes CTEHKU
IOJKHA KOMIIEHCHPOBAThCSA UCTOYHUKOM X0I04a. B
OXJIAX/aolell yIIaKOBKe OGBITHO UCIIOIb3YIOTCS
9BTEKTUYECKHNE aKKYMYJ/IAOVNOHHBIE IIINTDI, 3aII0THEHHbIE
PacTBOpPOM C TOYKOH ILIaBIeHus, 6IM3KOM K 1[eIeBOi
TeMIrepaType IpenapartoB. OGBIYHO HCIIOIb3YETCA BOZA C
IobaBeHVeM coseil niau 6e3 HUX, Iu60 reseobpasyonee
BEILIECTBO, HO TAK)Ke IIPUMEHSIOTCA HapaduHBI C
TeMIlepaTypoii mwiaBiaeHus Boime 0°C. DTH maccuBHbBIE
OXJIRKAIOI[HE PACTBOPEI TPEOYIOT, YTOOBI raGapuThl
YIIAaKOBKY IIPUCIIOCAGINBAINCH K KAXKOMY TUILY
IIpPYMEHEHM, YIUTBIBAA BHEITHNE TEMII€PATYPHI IIO0 ITYyTH
cnenoBanus. g 6oiee HU3KUX TeMIIEPATYP, TAKXKe
HCIIOJIB3YETCS CyXOii Jiefi. DTO IIO3BOJIAET JOCTHYb
TeMIIepaTypsl fo -78,5°C.
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Puc. 8. CepruduuupoBaHHSIi XOMOAUIBHELH
Mmemoxk «Certicold pharma» © Cemaftoid

TparcnmoprHOe 060pyOBaHUE C PperyIupyeMoit
TeMIlepaTypoi

XoTs HEKOTOPbIe BO3PAXKAIOT IIPOTUB IIEPEBO3KU B
OXJIOX/IeHHO} yIIaKOBKe U B aBTOpedprxepaTopax 1160 B
KOHTe}fHepaX C aKTUBHBIM PETyJIHPOBAHUEM TEMIIEPATYD,
OHU IIOJIHOCTHIO B3aUMOZOIIOIHAIOT APYT APyTa.
JeiicTBUTeIBHO, aBTOPedpIIKEPATOP IIOAAEePKUBAET
YIIAKOBKY B peTyJIHUpyeMOil cpeJie, CHIDKAsI PUCK
TeMIIepPaTyPHbIX OTKJIOHEHUH 61arofjaps OrpaHUIeHHOMY
PeryIrpoBaHUIO BpeMeHH MTACCHBHOTO OXJIAXKAEHHU
ymakoBku. C ZpyTOil CTOPOHBI, TACCHUBHAS YIIAKOBKA
IIpefOTBpAlIAeT TeMIlepaTypHble OTKIOHEHHUs Ha CTHIKAX
BO BpeMsI ITOTPY3KU U PasTPy3KHU IPY30BHUKA,
[I0ZBEPKEHHOI0 BHEUTHNM TeMueparypaM. OyproHsr,
TPY30BUKHY, IIOIYIIPUIIEIbI, CMEHHBIE Ky30Ba, MOPCKHE U
BO3ZYIIHBIE KOHTeIIHePbI ABJISIOTCS BXKHBIMU 3JIEMEHTAMU
X0oAuAbHOM 1enu. CoCTOAIINE U3 U30T€PMaIbHBIX
CTEHOK, OGBIYHO, U3TOTOBJIEHHBIX U3 MHOTOCIOMHBIX
TIOJIMYPeTaHOBBIX NTaHeJIel, N30TepMajIbHble S9elKU
060pyLOBaHbI HCTOYHUKOM X010za. Ha psrike
Ipe06IaZaloT IapOKOMIIPECCHOHHbIE XOIOAUIbHbIE
YCTaHOBKY C BEHTHIMPOBAaHHBIM HCIIAPUTETBHBIM
arperaToM, HO TaKXe C O9BTEeKTUYECKUMHU ITUTaMU, U B
CMeIIaHHO# KOMIIOHOBKe. OHU IOYTH UCKIIOYUTEIHHO
paborator Ha ruzgpodropyriepogax (I'®Y) ¢ Bercokum
noreHumanom riaobansuoro noremnenus (IIT'TI) B
KavecTBe xy1azareHTa. CrieluaapHOe TPAHCIIOPTHOE
060pyZOBaHUe C TEpMOpeTyIAnKel 6bLIO pa3paboTaHO
IIPOU3BOAUTEIIAMH [ YAOBIETBOPEHIs TpeOOBaHUM K
eAMHOOOPa3HIO U TEMIIEPATYPHOI CTAGHIBHOCTH.
HemnpepsiBHast BeHTIIIAINA, HAIIPUMep, HO U pa3MeTKa
IIOTPY30YHBIX ILIONAJOK 00A3aTeIBHBI 11 TAKOTO
060pyIOBaHUA;.

Puc. 9. TpancnopTHEIe CpeficTBa C peryaHupOBaHIEM
Temmneparypst © Cemafioid

1A, Kacuym, I'. Jlabpask. Baxyymrsie usoaanHor e nanexs (BHII) B uzonnpoparroki ymaxosxe». 21 August 2011.



XOJIO,ZI;I/IJIBHBIE IJIKa(I)bI H XOJIOOUJIbPHHUKHN

B xoHue 1memouxy, B GOIbHUIIE, B EHTPE BAKI[MHAIUY N
amnTeke, Iepes BhIZlavell BaKI[MHA JOJDKHA CKIaIUPOBAThCA B
CIIeIIUaJbHBIX XOJIOVIPHUKAX MU XOJIOJUIBHBIX MIKadax.
BoapuuIiiel ocHaIIeHb MHOTOYMCAEHHBIMHI XOJIOINIbHBIMU
mKadaMu 11 XpaHEeHUs Pa3IUYHBIX MEZUIIMTHCKIX
TIpenaparosB, B TOM YHCJIe, BAaKIUH.

Heo6xoz1Mo HCIIOIB30BaTh CIELNATN3NPOBAHHOE
060py0BaHNe, CIIEIHAIbHO CIIPOEKTUPOBAHHOE IS
XpaHEeHHs BaKIMH. DTO 060pyZOBaHIe JODKHO COEPXKATh
BAKIIVHEI BCIAOWIBHON 1 THHOOOPA3HOM cpejie, KOTOpast
HEYYBCTBUTEIbHA K YACTBIM BCKPBITUAM, HEOOXOLMMBIM IS
BBIJAYX BaKIMH. B IyHKTax BaKIMHAIIUN He BCETAA NMEeTCs
3JIeKTPOCHAbXeHre TU60 OHO HEIIOCTOAHHO. /g pelteHus
9TOI IPO6JIEeMBI Pa3paboTaHbl COJTHEYHBIE MJTH Ta30BbIe
XOJIOANIBHUKH.

C mosBIeHueM BakuuH, xpanamuxcs npu -75°C win -20°C,
TIPHIIUIOCH 3/IATITUPOBATH WK Pa3pabaThBaTh CIIEI[HaTFHOEe
o6opyznoBarre. OGBIYHO B 000PYAOBAHUN IIPUMEHAIOTCS
MIapOKOMIIPECCHOHHBIE XOJIOAUIBHIKHY, HO B HUX 32YaCTyIO
HCIIOIB3YyIOTCs XKuAKocTH ¢ BprcokuM III'TI n nx
XOJIOAVIBHBIN K09 PHUIIMEHT pe3KOo IajjaeT IPU TeMIepaType
ke -50°C. YriaeBozopozs: (YB) mosBuiucs B 9T0M
060pyOBAHNY B KA9eCTBe aIbTePHATHUBBI
rugpodropyrrepogam (I'PY), xors ecTs IpobIEMSI € TIX
6e30IaCHOCTHIO.

TeMneparypHas MeTpPOJIOrUs

dddeKTrBHAA XOJIOAMIbHAS [IeNIh He MOXKXeT 000HTHCH 6e3
OTCJIEXXUBAHUA TeMIIepaTyp. TepMOMeTpsI, HHIUKATOPHL,
WHTETPATOPhI ¥ TEMIIEPAaTyPHbIE CAMOIIUCIIBI IIPELOXPAHIIOT
XOJIOAUIBHYIO LIeMb A1 BaKUWH, KaK U A7 JI00BIX IPYTUX
TEPMOYYBCTBUTEIBHBIX MJIX CKOPOIOPTAIUXCA IIPOLYKTOB.

TepmoMeTp II03BOIAET OFAHOPA30OBEI 3aMep TeMIepaTyp, HO
HU3MepeHue TeMIIEPATyp BAKI[UHBI 3aTPYyAHUTEIBHO, OCOOEHHO
HAa CTBIKAX, I/le BO3MOXXHO 3HAUUTEIFHO U OBICTpOE
Kojle6aHMe BHEIIHUX TeMueparyp. /i IpooyKTOB ¢ HU3KOH
TEeIIJIOBOM MHepUHel KaK, HallpuMep, BaKIUHBI, H3MepeHHe
TeMIIepaTypbl BHENTHEH CPeLBI U ee CTAOMIBHOCTH
IIOCpeZICTBOM TeMIIePAaTypPHbIX CAMONIKCIIEB - Tydllee
pelieHre. DTO IO3BOJIAET 3HATH U IIPOBEPATH SBOJIOLHIO
TeMIIEpaTyp Ha BCEM IIPOTHXKEHUHU I[EIIOYKH, TU00 B
PeTpOCIIeKTUBe, IU60 B peaTbHOM BpeMeHHU. IIpumeHeHMe
TeMIIepaTyPHBIX HHTeIPaTOPOB WJIM MHIUKATOPOB TAKXe
PaCIIPOCTPaHEHO B JIOTUCTHKE BAaKITUH. DTO IIO3BOJIIET ITO/IATh
CUTHAJI TPEBOTU U OTCIEJUTD €ro, YTO ABIAETCA BaXXHOMN
COCTaBIIAIONIEH B perucTpanyuy Temueparyp. Yix Huskas
CTOMMOCTE JleIaeT BO3SMOXKHBIM OTC/IeKHBaHIe TeMIIepaTyp B
HEIIOCPeICTBEHHOW 6,I1M30CTH K BaKIIMHAM, HA BTOPUYHOM
yIaKOBKe, ¥ OTPAaHMYMBATE PETUCTPALUIO TeMIIepaTyp
TPAHCIIOPTOM MJIK XpaHUIUIIEM.

Puc. 10 a) XomoguabHerit
mkad I BaKIUH B
GonsHune nb) eronpuGopHasn
mocka ©Cematroid

Puc. 11. Tectuposanue
XOJIOZYIBHUKOB JJIT BAKIIMH
IIO IMporpaMMe KOHTPOJIS
kagectBa BO3 © Cemafroid



2.3 Hapnexamas ImpakTHKa [jIsa
BaKIIMHHOM XOJIOTWJILHOM eI

Jaxe rydnree o6opymoBaHue B MUPe JaeT cOOH, eCJIU OHO
HCIIOJIB3YeTCs HelIpaBUIbHO. PaciipocTpanerue u
[IpUMeHeHHe HaJlexallell IPaKTUKY UIPAeT PEelIarolyIo
POJIB.

ArtrecTanusa 060pymOBaHUA

Haprerxamast IpakTHKa HAYMHAETCS C aTTECTAIII
o6opyzoBaHud, oT arrecranuu mpoekra (DQ) mo
aTTeCTALMY SKCIUTyaTalOHHBIX XapakTepuctuk (PQ) u
KBaTUUKALUU TeXHUIeCKoro obcayxusanus (MQ),
Brurtovas arrecranuio mouTaxa (IQ) u kBanudukanuio
dyuxnmonuposaurus (OQ). Onu obecrreanBaroT
Hafexauee GyHKIMOHUPOBaHIE 000PYLOBAaHUA U
cooTBeTcTBHE (HAPMAKOJIOTMYECKUM TPeOOBAHUSIM OT
CTa/INV IPOEKTUPOBAHUS O IIPUMEHEHNS B PeaTbHBIX
YCIIOBUSIX.

711 BaKIMHHON XOJIOAMIBHOM menu Bcemupras
OpraHu3aLMs 3PaBOOXPAHEHHU yKe COPOK JIeT KaK
BHeZpHIIa IporpaMmy KoHTpoJs kadectsa (QSP) mr
ArTECTAI060PY JOBAHUS B XOJIOLUIBHOM eI AT
MeIUIUHCKOM MPOAYKLUUHY, OT YIAKOBKU IO OXJIXKIEHUT,
BKJIIOYAs IOTYIPULIEIB U TeMIIEPAaTypPHbIE CAMOIIUCIIBL.
Cepruduxanys o60pyLoBaHMA, THIIA WK IIPOAYKTA JeJIAI0T

BO3MO>KHBEIM COOTBETCTBHE GONBITMHCTBY TpeGoBanwmiil2,

Ha,zmexcamaz SKCILTyaTallua ¥ oﬁyqune OIIEpaTOpPOB

Vcnonp3oBanue 060pyfOBaHUA B XOIOSUIBHOM Lien
Tpebyer 3HaHUA mpaBuI. OnepaTopsl JODKHEL 06eperaTh
30HY 3aTpPy3KU B 060pyJoBaHHUE COOIIOAATH MAKCUMAIBHYIO
IJINTETBHOCTD U KOJIUYIECTBO OTKPhIBAHUA-3aKPBIBAHUSL
nBepeit. OOopyoBaHIe B XOJIOAUIBHOMN IIeTIH IS BaKIUH,
pasyMeeTcs, He TOJDKHO MCIIOJIb30BAThCA )L XPaHEHUS
IPYTHUX IPOLYKTOB, HAIIPUMep, e/bl i HAIIUTKOB
mepcoHaa. TeMnepaTypsl ZODKHBI IPOBEPATHC
perynapHo. TexoGcmyxuBaHre 060PYLOBAaHUSA TaKXKe
CIIOCOBCTBYeT ero IpOU3BOgUTENFHOCTH. 1
npodecCHOHANEI 34 paBOOXPAHEHUS SODKHEI ObITh
3HAKOMBI C a3aMU U OCHOBAMH.

Ota nHGOpMALYS JO/DKHA WIHPOKO PACIIPOCTPAHATECS
cpenu OIlepaTOPOB BaKIIMHHOM XOJIOLUIBHOM IeIu.
O6y4eHure podecCHOHAIOB )KU3HEHHO BaXKHO: JIOTUCTHI,
HePeB03‘II/IKI/I, CTOKMUCTHI, HPOBI/ISOPBI " MX KOMaH/bI

A OJIXKHBI 6I>ITI> 3HAKOMBI C HepeﬂOBOﬁ HPaKTI/IKOﬁ
XOJIO,U;PIJIBHOfI mneny ajid MeJUIINMHCKHUX HPeHaPaTOB,
ocobenHo, BakuuH. C 9T0# 1ebio OpUIN pa3paboTaHbl
MHCTpyKIuy, Harprvep, “TIpaxkTiudeckoe pyKOBOZCTBO IO

XOJIOAVUIHHOU IETTH IJIST MeAUITUHCKAX npenapaTOB”13,

ny6nuxanus [IR, AFF u SFSTP, 2008 roz, Ha
¢dpaniysckom a3bike, 1 B 2010 rogy Ha aHITHIICKOM A3BIKE,
a Taxoke HHCTpyKuuy BO3 1o oTC/Ie:XXuBaHUIO
TeMnepaTypl4 WJIY TI0 Pa3BePTHIBAHUIO XOJIOAVIBHOMN
Ienu. DT PYKOBOZCTBA ZOIIOIHAIOTCA HAI[MOHAIBHBIMU
WHULIMATUBAMHU B BUZe MH(GOPMAIIMOHHBIX JIUCTKOB WJIN
PeKOMeH Al hii.

OCBeZOMJIEHHOCTS MAIEHTOB

[MamuenT — mocieHee u Beerga ciaboe 3BeHO B uemu. [Ipu
BbIZIa4ye BAKIMH, ITAIIM€HTHI JOJDKHBI 3HATHh O nepeBosKe n
XpaHEHI/II/I BAKIIMHBI B X XOJIOAUJIBHUKAX nepe,q
UHBeKIHel. B 3Tux ycroBUAX cOBeTH IIPOBHU30PaA IIPU

BbI/Ia4Y€ OYE€HDb BAKHBI.

Puc.12. Merposrorudeckas IpoBepKka TeMIIEPaTypPHOTO
camonmuciia BHemuuM 30H70M ©Cemafroid
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Puc. 13. ArrecTanus XpaHwINm, I14 BaKuH or+2°Cu
+8°C ©Cemafroid

2A. Demouy, G. Thomas, I. Zaid. Un systéme européen de
certification des engins de transport des PST. Revue Générale du
Froid. N°1169. May-June 2018. pp33-36.

BAFF, SFSTP. Practical guidelines : xoxrogumsH e for
medicines. 2009. Fiche 2010-0339.

“BO3. «Kak IpoBOAHTs MOHHTODHHI TEMIIEPATYP B BAKIJHHHOH
yeroyke cHabxeHH». July 2015. WHO/IVB/I5.



3) IIpobeMs1 BaKIIMHHOIM
XOJIOOHJIBHOM ITeITH

3.1 IIpo6ieMa HeNpepHIBHOCTH ¥ Be3/eCYI[HOCTH

U 8 XXI Beke cBoeBpeMeHHas focraBka BakuuH 11 needed for human or
animal BakI{WHAIWY JIOKE U )KUBOTHBIX B TI000€ BpeMsi K MECTO OCTaeTCs
npobiaemaTnyHOU. I'mo6ansrasn BakmuHanusa or COVID-19, TpeGyromas
YCHJIEHUS XOTOAUIBHON NN /JIsi MHOJKECTBA BAKI[UH WJIH [T€PCIIEKTHBHBIX
BAKLWH yCyryGIIseT 9TU TPyAHOCTH. BaKnHANWs MUJUIMOHOB JIIOZEH B
XOPpOIIO 060Py/IOBAHHBIX 30HAX - A€JI0 He IIPOCTOe, U CYLIast TOJIOBHASL GOJIb -
B 30HAX, I'/le XOJIOAUIbHAS Lelb U MHPPACTPYKTypa HOYITH OTCYTCTBYIOT.

ITpo6ema TeMmepaTrypHOii CTaGUIBHOCTH BaKIUH

VimeeTcs HacTOsATeIbHAS HEOOXOAUMOCTH Pa3pabaThIBaTh BAKIIMHBI KaK
MOXXHO CKOpee U /IeJIaTh UX JOCTYIHBIMU JJIs CIIaCeHU SKMU3Hei. Bpems Ha
Pa3paboTKy mpodureii cTaGHIBHOCTH, COOTBETCTBYIOIINX MOIHOCTSIM
pacIipe/ie TMTeTbHOM CHCTEMBEI, 33a9aCTyI0 CTPOTO OTPAHMYEHO, YTO IIPHBOJUT
K IIAaTKOCTH PacIpezieTuTeTbHOM eI , TeM CAMbIM CTaBsA IO/, yTPO3y CPhIBa
JOCTAaBKy BaKIIWH Ial[FeHTaM. AHATH3bI CTAGMIIEHOCTH JOKHBI
IIPOBOJUTECA C yYETOM PHCKA TeMIIepaTypPHbBIX OTKIOHEHHH BO BPeMs
IIPOM3BOZICTBA, pacIpesie/ieHus U pueMa BakiuH. Hampumep, BO3
yCTaHOBHMJIA KDUTEPUHU ‘TepMoperyaupyemoii nenu” uiau T1I, uro asmgercs
HOBATOPCKUM MOZXOZOM K YIIPaBI€HUIO BAKIIMHAMU, KOTOPHII ITO3BOJIIET
XPaHUTh BAaKITUHEI IIPH TEMIIEPATYPaX, OTINIAIOMMXCSA OT HHTEPBAIOB OT
+2°C mo +8°C, 06BIYHO IPUMEHSIEMbIX B XOJIOLUIBHON I[eNN, Ha KOPOTKUH
IIepHOJ, B YCIOBUAX KOHTPOJIA ¥ MOHUTOPHHTA, ¥ B 3aBICUMOCTH OT
crabunbHOCTH aHTHTeHA. T1l 06BIYHO ITpezIIoIaraeT e[MHUIHEIH OTIIYCK
BAKIIMHEI IIPU TeMIIepaTypax OKpy>karoieii cpeznsl He Bbime +40°C Ha
oIlpeZieJIeHHOe KOJTMYECTBO JHeMH, HeIIOCPeICTBEHHO IIepe/, BBeJeHUEM.

ITpoGeMa HePephIBHOCTY XOJIOAMIBHOM eIy

HemnpepsiBHOCT BaKIIMHHOM X0JIOLUIBHON L€ HUKOTAA HeJIb3s CIUTATh
YTO-TO CaMo cO60# pa3yMeIOIUMCs, KaK BULHO U3 IIPOUCIIECTBHS B AeKabpe
2020 rozals, B pesyrbTaTe KOTOPOTO OBLIX YHUYTOXKEHBI THICIYH Z03
BakuuHbEl 0T COVID-19 u3-3a ¢604 B XOJIOLUIFHON IIenn. AHaJIOIMYHBIM
o6pasoM c60ii B xomommibHoM 1enu B 2019 roxy mpuses K peBaKIMHALIUY
HeCKOJIBKUX ThICAY YesoBeK. Ilo omenkam BO3 3HaunTespHOE KOINYECTBO
BAaKI[UH, BBeIEHHBIX KQ)XX/BIH IO, IIOABEPXKEHO TeMIIePATyPHBIM
OTKJIOHEHUAM MeXIy JabopaTopueli u manueHToM16. /leiicTBeHHOCTD
KaMIIaHWH IT0 BAKIIMHALMY 3aBHCUT OT HEIIPEPHIBHOCTH XOJIOAYIIBHOM IIEeIIH,
OTCJIE)XMBAHUA U YCUJIEHHOTO YIIPAaBIE€HUS PUCKAMHU.

BA. Hlysrne, M. Hurabep. «Baxmuranns B I epyanan oMpadeHa c6oamm». Peritep.
28 gerabpa 2020.

16BOS3. «[locraBra BaKI[HH H KAY€CTBO; HCCIE€ZOBAHHE MOOOYHFIX 3PPEKTOB mocire
ummyru3anaa». Weekly Epidemiological Record. Vol 71, 32. 9 August 1996.



VYcmex BaKIIMHAIIUY 3aBUCHUT, KOHEYHO, OT OPTaHU3AINH
JIOTUCTUKY, HO U OT OJOOPEeHNUs U JOBEPUS HaceJIeHUs BO
MHOTHX JacTax cBeTa. [locienHee 3aBuCHT OT Bepsl B
npemnapar U ero 3¢@$eKTUBHOCTH, HO U OT CHUCTEMBI
BaKIMHALIUU U OT XOJONMJIbHOM Henu. /leficTBuTENIBHO,
ecJIH [0 CUX IOp IMallueHTHl He BCerja
UHPOPMUPOBAIUCH, TO TeIIePh OHU OCBEJOMJIEHEI O
B2)KHOU POJIM OXJIXKEHUS B COXPaHEHUH BaKI[MH. JTa
YBEPEHHOCTh B BaKIIMHHOU XOJIOAUIbHOM LU
OIMpaeTcs Ha CIIOCOGHOCTH IIpodeCcCHOoHAIOB
NIPOZEMOHCTPUPOBATh ee 3G (PEeKTUBHOCTD TOCPECTBOM
6e3ynpevHOro oTciaeXxuBanus. Msmepenrve u
perucrpanusa TeMIepaTyp B XOJIOAUJIBHON IeNH U,

IIpex e BCero, UX CBA3b C IpellapaTaMu BakHee BCeTO.
Joxazars 4TO 7 MJIpZ,. 03 BaKIIUHEI HaIEXXHO COXPaHEeHbI
3a HECKOJIBKO HeJZleIb — Cephe3Has IIpobjieMa ¢ TOUYKH
3peHUs U3MepeHNsd, PeTUCTpallul U yIIpaBIeHUT
JaHHbIMU. [Ipo6ieMa OTCIeXKUBAHUS TAKXKe
npepmosaraeTr ounu@poBKy OTCIEXUBAHU TEMIIEPATyp U
MOJepHU3ALUIO U3MEePUTEIbHON COCTaBIAION .

PasBepTrIBaHMEe XOJIOAMIBHOMN I[eIIH TPeOYeT, YTOOBI
IIepPCOHAJ BO BCEX PETMOHAX MUpPaA GBI KOMIIETEHTEH U
o6yuen. [lepernoroToBKa TeXHUKOB-XOIOJMIBIIMKOB IO
mpo6ieMaM 3/[paBOOXpaHeHH TaK e BaXKHA, KaK
obydJeHre MeJUKOB BOIIPOCAM OXJIXKACHUA U
HeIpePhIBHOM XOJIOZUIBHOM LIeNH OT 1a60paTOpHUH L0
TmanyeHTa. JTO 03Ha4aeT, YTO II0 BCeMY MUPY JOJLKHEI
OBITH OOyYeHHI JeCATKH THICAY JeTOBeK.

MepaGOTHUKY CTOAT Iepes IpobieMoit
(GYHKIIMOHUPOBAHUA 060PYLOBAaHUA XOIOLUIBHOM LIeIIn
U NefCTBeHHOCTH TeXHUYeCKux peureHuii. OHu He
SIBJIIOTCS TpodeccrHoHaTaMy B 06JIaCTH XOJIOAUIbHOM
LeNTy ¥ He CTaBAT ceGe TaKoM 1eIy, HO LOJIKHEI JOBEPAThH
TeXHUYECKUM pellleHUAM U 000pyLOBaHUIO, KOTOpOe
SKCILTyaTupyIoT. [l aToro Tpe6Gyercs, YTOGHI
060pyoBaHUE ATTECTOBAJIA TPEThA CTOPOHA, OT
MIPOEKTUPOBAHUA O TeXOOCTYy>XMBAaHUA, BKJIIOYasg MOHTAX
U 9KCIUTYaTalHio, a TaK)Ke HyXKHA cepTUUKAIUIL
060pyOBaHUSA U TEXHUYECKUX pelleHui. BaxHo
paspaboTaTh BCEMUPHO NIPU3HAHHBIE STUKETKU U
MapKUPOBKHY, CO3LaHHbIe PA3IUYHBIMU YIaCTHUKAMHU
XOJIOIUIBHON menu'’.

3.2 TIpo6ema okpy>kaiomeii cpensl

XoTs IepBOCTeIIeHHOH 3a/jauel ABIAeTCA COXpaHeHHne
BaKIIMHHOM XOJIOAUJIBHOM IIeITH, DKOJOTrudYecKas,
SHepreTUYecKas U SKOHOMHUYecKasd 5(PpheKTUBHOCTD
mmocjieiHe  ZOJDKHEI OBITh ONTUMAIBHBIMU. Y YaCTHUKU
XOJIOAMJIBHOM 1IN JOJDKHBI IOCTOSHHO JOOUBAThCA ee
MaKCUMaJIbHOU 3ddeKTuBHOCTH. BaknmuHas
XOJIOAWIbHAS [T, COKPAallasd OTXOZBI BAaKI[UH U CIIacas
MUIIHOHBI XKU3HEN KaXXIbIM TOJl, O4eBUIHO IIPUHOCHUT
BBITOZY OKpY>Kalollleil cpelie, HO ee YHEPIroOnOTpebIeHre U
NIpAMO# BKJIAJ B IAPHUKOBBII 3 (eKT mocpescTBOM
BBIOPOCOB X1azareHToB ¢ BeicokuM [II'T] HaHOCAT yiIepo
OKpy>Kaltollell cpesie. DKOJIOTHYECKUI GaaHC BAaKIIMHHON
XOJIOZUIBHON LeTN MOXET U NOJDKEeH OBITh YCTOMIMBBIM.

DHepromnoTpebIeHre B BAKIIMHHOM XOJIOAUIBHOI IeIn He
Bcerga ontuManbHo. OHO MOXeT OBITh COKpAIeHO
IIOCPEeCTBOM IIPaBUJIBHOTO OIIPeZeIeHIS MOI[HOCTH
HMCTOYHUKOB X0JIOZIa B KOHTeHHePaXx, OXIaKJeHUS
HCTOYHHUKOB X0JI0[a A0 HaJjeXxalleil TeMIepaTypsl U
COOTBETCTBYIOIIUX OOBEMOB CyXOTO JIbJA.
DHeprocbeperaloluye BaKI[WHHbIE XOJOAUIbHbIE IIeIN
TaKXKe TPeGyIOT ONTUMU3UPOBAHHOM DKCILTyaTaluy
XOJIOZUIBHBIX CUCTEM, BKIIOYast XOJIOLUIbHbIE KAMEPHI,
aBTOpedpHIKEepaTOPHI, Pa3faTOuHble UIKA(BI U T.1,.

DTO 0CO6EHHO OTHOCHUTCH K KIIMMATHIeCKUM KaMepaM I
Bakuue or COVID-19 nHa -20°C u -80°C. Ux
HETIOCPeACTBEHHBI MOHTaX B pabodyeM IOMEleHUH C
TeMIIepaTypoi OKpy»karoureii cpessl okoo +20°C
3HAYUTEJBHO IIOBBIIIAET SHEPTONIOTpeOIeHUE.
[IpegmoyrHTeIbPHA YCTAHOBKA BO3LYIIHBIX IIIIO30B,
OTpaHMYMBAIONUIUX KOjlebaHHe TeMIIepaTypsl BO BpeMs
OTKPBITUA-3aKPBITUA ABepeil. Ilpumenenue
MOPO3HUJIBHOTO KOpO6a ¢ BepXHeil KPBIUIKOH It
MUHYCOBBIX TEMIIepaTyp OBLIO GBI TAK)Ke BBITOZHO BO
nu3bexxaHUe MOTEPH X004 IIPU OTKPBIBAHUNU-
3aKpBIBAaHUH.

g remneparyp Hinke -50°C, cienyeT U3y4uTs Mogoop
9 deXTUBHEIX XOJIOAMIBHBIX CUCTEM, HAIIPUMeED,
BO3yLIHBIX XOJIOLUIBHBIX YCTAHOBOK '8, KOoTOpBIE
npuMevaTeIbHBI BEIXOOM SHEPIUU U UCIIOIb30BaHUEM
BO37yXa B KaUeCTBe XJIafareHTa.

IToppepxanue sHeproadPpeKTUBHOCTH TaKKe TpeGyeT
HaajeXaliero TeXO6CJIy)KI/IBaHI/I$I YCTaHOBOK C TOYKH
3peHus MU30JIALUN, XOJIOLOIPOU3BOLUTEIBHOCTH U
pacupegenenus. bes Texo6cry>XuBaHUA
IIPONU3BOAUTEJIIBHOCTD ITIaLa€T OYE€HDb 6BICTPO.

17 K. Kapainse. «Cepruduxanus xoroaunsHoi nenu». Proceedings of the 25th ITR ICR : Montréal, Canada, 24-30 Aug. 2019. 24 Aug. 2019.
18]1x.ByH, A. Mauuza. «PaspaGoTka Bo3aymHoi xomogunbHoi cucreMs! “Pascal Air’». Proceedings of the 23rd ITR ICR : Prague, Czech

Republic, 21-26 August 2011. 21 August 2011.



ITpo6iema xirazareHTOB

Tepmoperyiupyemas JJOTUCTHKA BCE ellle OCTAeTCsA CAMBIM JUIIeHHBIM BHUMAHI
3BEHOM XOJIOZVIBHOM LIEIIH C TOYKHU 3PEHNUs XJIa/laTeHTOB, 0COOEHHO, B cepe
TPAHCIIOPTA ¥ CBePXHU3KHUX TeMIreparyp. [[pumeHeHme XuAKOCTEH C OYeHb
BoicokuM [II'T] amxe -50°C ocTaercst mpo6reMoit it IPodeCcCHOHATBHBIX
TeXHUKOB-XOJIOAUIbIIUKOB, Kak u 3ameHa I'®Y c Boicokum III'TI, B ocHOBHOM,

R404A u R452A, B TpaHCIIOPTHEIX XOJIOAUIBHBIX YCTaHOBKaX19. 3amena R23 na
YTIeBOZOPOZSI A1 TeMiteparyp Hrpke -50°C — MHTepecHas aJbTepHATHBA, HO OHA
He [I0J/DKHA OTTECHATH Ha BTOPOI IIaH 5HeproaddeKTHHOCTS 1 6e30I1aCHOCT.

ITpu coGioieHIH IPUPOLOOXPAHHBIX PErJIAMEHTOB 110 (hTOPHPOBAHHBIM
JKUIKOCTSIM ¥, B YaCTHOCTH, IO XJIafilareHTaM, peryanpyemsim Kurasuiickoit
morpaBkoii kK MoHpeaTbCKOMY IIPOTOKOIY CIIELUaINCTAM B 00JIaCTH BaKIUHHON
XOJIOZVUIBHOM LIEIH CJIeflyeT UCKATh albTepPHATUBHI Ha 3aMeHy [' QY ¢ BbIcOKMM
IIT'TI. EcrecrBennste xuznkoctu (CO2), yrresomopozst (HC), Ho Takke Bosmyx
ABJIAIOTCA IMOAXOAANIMMY KaHAuaTaMK. B Tabinile HuKe II0Ka3aHo BO3IeiCcTBIe
HA OKPYKAIOILLYIO CPefly ¥ yPOBEHb OIIACHOCTH PasIMYHBIX XJIaJATEHTOB,

Puc. 14. OcHoBHEBIE

KUIKOCTH, IIPHMEHIEMbIE
B XOJIOAVJIBHEBIX TEIIX
ZJISI MEAUIMHCKIX
npemnapaTos ©Cemafroid

IIPUMEHAEMBIX B HACTOAILIEEe BpEM, 1 UX 3aMeHUTeNe.

Knacc

XnapareHT HanmeHoBaHune ®opmyna Gesonac
HOCTHU

OudpTopmoHoxnopmeTaH CHC1F2 HCFC
R23 dTopochbopm CHF3 HFC
R134a 1,1,1,2-TeTpadbTOpaTaH C2H2F4 HFC
R170 OtaH C2H6 HC
R290 MponaH C3H8 HC
R404A R125/R143a/R134a HFC
(44/52/4)
R410A R32/R125 (50/50) HFC
R600 ByTaH CH3CH2CH2CH3 HC
R717 AmMunak NH3
R718 Bona H20
R744 [Byokucb yrnepoaa CO»

19 XK. KaBanse. «CepTuduxainus XoIoAWIbHOI Henu». Proceedings of the 25th IIR ICR:
Montreal, Canada, 24-30 August 2019. 24 August 2019.

20 IOHEII, 2018. «OT4er KOMHTETA II0 TEXHUYECKUM BapHAHTaM XOJIOAIBHIKOB,
KOHJUIIMOHEPOB BO3A4yXa U TeIUIoBEIX HacocoB» (RTOC) 2018 assessment.



[Tpo6ema oTxOmOB

BakuuHHas X0I0UIBHAS eI OCTABJISET IIOCIe Ce0si MHOTO
OTXOJ|0B, 0OCOGEHHO, O{HOPA30BbIX XOTOAUIBHBIX YIIAKOBOK.
XoTg X BO3BPAT He BCerja BO3MOXKeH 110 IpUYMHe KadecTBa
1 6e30I1aCHOCTH, a TAK)Ke M3-32 CTOMMOCTH BO3BPaTa, MX
IIOBTOPHOE MCIIOJIb30BAHNE HAa MECTe B ,ZLPYI‘I/IX merax
BO3MOYKHO, OCOOEHHO, B IIUIEBON XOJOSUIBHOM IEITH NN
CTPOUTEILHOU M30JIALNH.

YTunuzanus Iy IOBTOPHOE HCIIOIh30BaHUe UCTOYHUKOB
X0JI0Za TaKKe IIpoGeMaruyHo. be3omnacHas yrunusanus
CyXOroO JIbJa JOJKHA IPOXOJUTh BHE 3aIlePThIX IIOMeIleHUi
¥ 6e3 KOHTAKTa C JIIOIbMU, HE 3HAIOM[UMHU O €TI0 OIMACHOCTH.
DBTEKTHYeCKIe IUIUTHI JIETKO IIepepabaThIBAlOTCS U ITIOBTOPHO
HCIIONB3YIOTCA.

VHpykaTopsl BpeMeHU-TeMIIePaTyPbl UIM UHTETPATOPhI U
TeMIIepaTypHble CAMOIIUCIIBI JODKHBI IIOBTOPHO
HCIIOIB30BAThCS UK IlepepabarsIBaThCsl. MHOrMe U3 9THX
IpuGOPOB OLHOPA30BbIE, II0OITOMY UX MUKPOCXEMBI JOKHBI
OBITH OTIIPABJIEHBI B IIePePabOTKY, HO X BO3BpAT IIPOIIE, YeM
BO3BpAT YIAKOBKH, X KOIAA BO3MOXKHO, OHHU JOJDKHBI
OTIIPABJIATHCA B IEPEPAGOTKY.

[Tpo6rema mudpoBEIX TEXHONIOTHMH

LIndbpoBble TEXHOJIOTUU B XOJIOLUIBHOM CEKTOPE C
HCIIOIB30BaHHEM MAIIMHHOTO CAMOOOYYeHUs, ONTHMHU3ALI S
IIPOILeCCOB, IPOPIIIAKTHYIECKOe U, caMOe IJIaBHOe,
IIpenyIIpeUuTeIbHOe TeXHUIeCKOe 0GCIyKIBaHNUE,
MOHUTOPHHT B peaTbHOM BpeMeHu Temmnepatyp E2E (or
J1a60paTOPUH O UHBEKINN) U yIIPaBIeHNe OOBEIeHUAMHU
TAaK)Ke CHU3AT IOTEPH U YJIy4LaT OKPY>KaIOIyIo cpexy. B
OyzyleM uaeaTbHbIM pelleHueM ObLia GBI IIPOBEpPKa C
IIOMOILIBI0O MOOMIIBHOTO TeslehOHa IIepes;, BrIgadel, 1a0sl
YZOCTOBEPUTHCS, YTO BaKIIMHA XPAaHUJIACh U PacCIIpeiesIauIach
B COOTBETCTBUHU CO CIIeIu(UKANUIMU TeMIIepaTypPHOH
CTabUIBPHOCTH IIpelapara.

3aKII04eHue

Borsure, yeM Korza-n160 BaKI[MHHAL XOJIOLUIbHASL
IleTlh Ba)KHA UL YCIIEITHOTO IIPOBeIeHHs BaKIMHAIIHIL.
IMangemus COVID-19 BricBeTHIIA BaXKHEHIITYIO POJIb
XOJIOZVIBHOH Lleny 1 6ojiee YeM yABOMIIA
HeOOXOAMMbIe MOIHOCTH, JOOABHB HOBbIE
TeMIlepaTypHbIe HHTEPBAaIbL.

XOIOANIBHBINA CEKTOP U MeIPAGOTHUKY [JOJDKHBI
paboraTh coo01a, YTOOBI OTBETUTD Ha
GecIpereIeHTHHIN BBI30B, OPOIIEHHEBIN BCEMY
yeJIOBEUEeCTBY, CIePXKUBasA U IIpeceKas IMepByIo
IJI06aIBHYIO MAaHZEMUIO B UCTOPUU YeI0BEYeCTBa.

Pasymeetcs, A1 5TOTO TOTPe6yIOTCA TEXHHYECKHE
pellleHuUs, HO IIPeXe BCEro - MYXXYHHBI U XKEeHIIWHEI,
paboTalnye B CEKTOpe OXJIAXK/IEHUA U B

34 paBOOXPAaHEHUHU, KOTOPEIE OYZYT IIPETBOPATH B
JKU3HD HOBBIE TeXHUYECKHEe PelleHH , eXXeHEeBHO U B

Oyayuiem!
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OTKa3 oT OTBETCTBeHHOCTH. VIcIionp30BaHHbIE
HaUMeHOBAaHUI U IT0fada MaTepHasa B HaCTOAIEM
W3JAHUY HUKOUM 00pa3oM He BRIPaYKAIOT MHEHUS
IOHEIT u IIR o mpaBoBOM cTaTyce KaKo#-I1ub0 CTpaHsbl,
TEPPUTOPUH, TOPOZA VI 30HBI JIMOO ee BIacTeil, I
JeJIUMUTAIIUY ee TpaHul. bosee Toro, He 06sA3aTeIBHO,
YTOOBI B3TJIAZBI, BEIPAXKEHHbIE B HACTOSIEM U3JaHUHY,
OTpa’kKajay pelleHUs Wy 3agBiaeHHyIo moauTuky IOHEII
u IR, paBHO, KaK ¥ IIUTUPOBAHNE TOPTOBBIX
HaUMeHOBaHUI MM KOMMEepPUYECKHUX IIPOILeCCOB He
IIOApa3yMeBaeT UX IIPeIIOYTeHNA.
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