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PE®EPAT
[IpencraBieno  kBamidikaiiifHy poOOTy  BHUpPOOHHUIITBA  CyOCTaHIIIT

eprocTepUHy y BUIJISII CyXHMX KPHUCTANiB KyJIbTUBYBAaHHAM PEKOMOIHAHTHOTO
mrramy mramy Neisseria gonorrhoeae CDC-F62, sikuii cuHTe3ye Ha CepeIOBHIII
GCB. Bakuunariss — oAuH i3 e()eKTUBHUX METOJIB MPOQPLIAKTHKHU 1HHEKIIHHUX
XBOpOO, [I€BICTh SIKOTO TIATBEPIKCHA dYacoM. TEXHOJIOTisI BUPOOHUIITBA
cyOcTaHIlli CKIIaaeThesl 3 JOMOMIXKHUX POOIT (MPUrOTYBaHHSI MHUMHHX 3aco0iB,
MiArOTOBKA CTHUCHEHOTO AaepaliifHOTO TMOBITPs,, MPUTOTYBAaHHS Ta CTepUIIi3allis
MOKMBHOTO CEpEIOBUIIlA, IIHOTAaCHUKA, PO3UYMHY HATpiil XJIOpUIY, PO3YUHY
¢deHouy, MiIrOTOBKA aMITyJ) Ta OCHOBHUX IPOIIECIB (BUPOILIYBaHHS 1HOKYJATY B
KOJI0aX Ha Kadalll, BUPOOHUYOIro O10CUHTE3Y, LIEHTPUPYTYBaHHSA KYJbTYpaJIbHOI
pIIMHM, 1HAKTUBAIllA, CTaHJIApPTU3AIlisd, aMITYJIIOBaHHS), 110 HaBeJEHI B
TEXHOJIOT1YHIN Ta anapaTypHii cxemax.

JIurioMHU TIpOeKT BUKIaAeHW Ha 122 cTOp. JOpYyKOBAaHOTO TEKCTY,
MICTHTH 15 Tabiuib, 9 pUCYHKIB 1 CKJIaIA€ThCS 3 BCTYNY, IECATH PO3/LIIB, CIIUCKY
BUKOpHCTaHOT JiTepatypu (86 mxepen) Ta rpadiuHoi yacTuHH (4 KpecieHb
dbopmary Al).

KirouoBi cioBa: BakumHa roHokokosa, Neisseria gonorrhoeae CDC-F62,

BUJIVICHHSI O10MacH, 1HaKTUBAIlisl, CTaHIapTU3Aallisl, aMITYJTFOBAaHHS.
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BCTYII
Bakuunariis — oauH 13 €pEeKTUBHUX METOJIB MPODUIAKTUKHU 1HGEKIIHHUX

XBOpOO, HIEBICTh SIKOTO MIATBEP/PKEHAa 4YacoM. 3a OCTaHHI CTO POKIB y cdepi
BaKIIMHAINI, SK 1 B IHIIUX Tajdy3sX MEIUIMHMU, CTaJucs 3HayHI 3MiHU. B
iMmyHOTIpodimakTuku  moyaTtky XXI cT. Taki K  BIAMIHHOCTI  BIJ
IMyHONIPO(ITaKTUKU 1OYaTKy XX CT., SIK 1, HAPUKJIa/, y Xipyprii, aHecTe310J10r1i,
mo 3a3HaBajgu 3MiH B 1HTepBaimi 100 pokiB. 3MiHM B iMyHONpOQIIaKTHUIIL
CTOCYBAJIUCS PO3IIUPEHHS CIEKTpa 3aXBOPIOBaHb, SKUM MOJKHA 3amoOirTH,
MOHITOPHHTY 3a OC3MEYHICTIO Ta KOHTPOJIIO SIKOCTI BaKIIMH, a TAKOXK TEXHOJIOTIH X
BUPOOHUIITBA. 3MIHM B TEXHOJOTISX BHUPOOHMIITBA BaKIMH IIOB’S3aHi 3
HEOOXIJHICTIO OTPUMAHHS AHTHUI€HHOI'O Marepialy JJis NPOBEICHHS IIEIUICHb,
3a0e3MeueHHs BUIOTO PiBHS Oe3neku [1].

Vxe nmonaa 200 pokiB MUHYJIO 3 MOMEHTY BUHAX0/ly BaKIMHAIIli, 1 CbOTO/IHI
15 epeKTUBHA METOAMKA MPOQIIAKTUKH 3aXBOPIOBaHbL €, 0e3 TepeOuTbIICHHS,
OCHOBOIO JIFOJICBKOI IIUBLTI3aLl1].

Crornsaioun MUHYJE€ IMyHOITPO(IAKTUKHA, MU TIOBUHHI KOHCTAaTyBaTH Ta
PO3YMITH, IO 3 HAYKOBO-TEXHIYHUM IPOTPECOM 3MIHIOBAIMCS ¥ caMi BaKIIMHU:
CKJIaJl BaKLMH, TEXHOJOTil 1iX BUpPOOHUITBA. Xoua, MIIACHO, TMOJOKECHHS
BaKIIMHOJIOT11, 3aKjajeH1 Tpoxu Ounbine 100 pokiB TOMY, 1 ChOTOHI 3aTUIIAIOTHCS
TIEIO0 JK OCHOBOIO, Ha SIKi¥ IPYHTYIOTHCS MPUHIIMITK BakiiuHarii [1].

Po3poOka Bakimau nipotu N. Gonorrhoeae xod i Oysa mpoOIeMaTU4HOIO ae
OCTaHHIM 4YacoM Tporpec B I[iii Traily3l Jae HOBY Hajilo, IO e(peKTUBHA
TOHOKOKOBA BaKIIMHA OyTH CTBOPEHA.

3 yacy nepuioro BBEJAEHHS aHTUOIOTHKIB JUIsl JIIKyBaHHSI TOHOPET B cepeauHi
1930-x pokiB OakTepis NPOAEMOHCTpyBajda HeaOWUsSIKy 3HaTHICTh PO3BUBATU
PE3UCTEHTHICTh /10 aHTHUOIOTHKIB 3a JOMOMOTOI0 PI3HMX MEXaHi3MiB, 3aBJISIKU

npUpoAHii KommeTeHTHOCTI B oOMiHi JTHK.

HYXT BTEK 04.02.26 KP 13
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Jlesiki KpaiHu TOBIAOMIISIIOTH TTPO BUITAJIKK TOHOPET, CTIHKOI 10 BCIX BiTOMUX
aHTHOI0THKIB [2].

bakrtepiss mae uyuciaeHHi (akTOpu BIPYJEHTHOCTI, SIKI JIONIOMAararTh il
OPUMHUKATH [0 CMITeTalbHUX KIITHH TOCHOJAps, a TaKOoX YXHWIAIOTbCS Bif
IMYHHOI BIIMIOBIIl TOCIIOIAPs Yepe3 HOro BUCOKO MIHJIUBI TTIOBEPXHEB1 AHTUTEHHU.

HenonikoBane abo HemiarHocToBaHe iH(ikyBanHs N. gonorrheae i moxke
NPU3BECTH JI0 CEPUO3HMX HACHiAKIB. TakuM YUHOM, TIPU  OIIHEHIN
3axBoproBaHocTi moHaa 106 wminbioHIB BumaakiB Ha pik, N. gonorrhoeaee
r100aJTIbHOIO TPOOJIEMOI0 OXOPOHHU 30POB 5.

[[IBuake, TTo06aIbHE BAHUKHEHHSI 0araTope3uCTEHTHUX TOHOKOKOBUX IITaMiB
ITHSJTM 3aHETTOKOEHHS, 110 HeBMITiKoBHA opma N. gonorrhoeae moxe Hezabapom
Ha0yTH HIMPOKOTrO MOMIMPEHHS. fIK pe3yJbTar, IHTEpEeC 10 JOCIHIKEHHS BaKI[UHU
CYTTEBO 301IbIIHBCH [3].

AKTYaJIbHICTD

VY Mipy 3pocTaHHs CTIMKOCTI 10 aHTUO10THKIB PO3poOKa BakuMHHU poTu N.
gonorrhoeae crae Bce OimbIn 3aranbHOIO 3amaucto. CTBOPEHHS e(EKTUBHOT
TOHOKOKOBOI BAaKIIMHHW, MAa€ BAKJIWBE 3HAUYCHHS JJIS JIIOJICTBA HA CHOTOIHIITHIN
JIeHb, MOJIMBICTh ii IIMPOKOTO  3aCTOCYBaHHS B MEIUIIMHI 3MOXE BOEperTH
3I0pOB’Sl MUTBHOHIB mrojiel. lle mMae moTreHmian juis akTUBI3aIii JOCHIIHKEHb Y
rajgy3l po3poOKM BakIIMHU TMPOTH TOHOKOKIB Ta OyJe HampaBisTH MOJAJbIIIl
JOCITIKCHHSI aHTUTCHIB Ta MEXaH13MiB, HCOOXITHUX JIJISl 3aXKMCTY Bi1J] TOHOKOKOBOI

1HDeKi.



PO3/IL1 1. XAPAKTEPUCTUKA T'OTOBOI BAKIIUHU
Bakmuna ronokokoBa inakTuBoBaHa (Gonococcal vaccine inactivated) —

npemnapar sBjsie co00I0 CYCHEH31I0 1HAKTUBOBAHOI KYJIbTYpH TOHOKOKIB B 0,9%
po3uuHi HaTpito xyopuay. lligBuinye cnerudiuHy peakTUBHICTH OpraHizMy.
BHUKOpHUCTOBYIOTh 3 METOIO JIarHOCTUKH 1 SK JOMOMDKHUN METOM JIIKYBaHHS
TOHOpEHHMX 1H(]EKIii 3 TpUPIiYHOTO BiKY [4].

CraHOM Ha CHOTOJHINIHIA J€Hb, TOHOKOKOBA BaKI[MHA HE BUPOOJISIETHCS B
YkpaiHi Ta He TIpeICTaBICHa Ha PUHKY. J[0 HETaBHBOTO Yacy €IMHUM BHPOOHUKOM
TOHOKOKOBOI BakIIMHU B YKpaini Oyna komnanig [IAT “dapmcrannapt — bionek”
M. XapkiB (puc. 1.1) ame Ha AaHUl MOMEHT TEpPMIH peecTparllii Mpenapary

3aKkiH4mBCA [S].
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Puc. 1.1.Baknuna roHokokoBa BupoOHuntBa I[IAT “Papmcranmapt—
bionex” M. XapkiB

@Dopma eunycky, ynakoexa i cKiao npenapamy:

BakimHa roHOKOKOBa 1HAKTMBOBaHAa (TOHOBAKIIMHA), CYCHEH3IS JJIA
BHYTPIIIHBO-M SI30BOI0  BBEACHHS, B ammyigax o0’emom 1 wmn (puc.1.2),
YKOBTYBATO-CIPOTO KOJIBOPY, 3 0CATOM, IO JIETKO PO3UMHSIETHCS MPU CTPYITYBaHHI,

0e3 CTOPOHHIX BUIUMHX BKJIOUEHB [4].
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Puc. 1.2 BakuuHa roHokokKoBa 1HaKTHBOBaHa, BUpoOHMK «MIKPO —
['EH» Pocis.

Ckmap: 1 wmi mpenapary MICTUTh: AKTHBHAa pEUYOBMHA: CYCIIEH31A
1HaKTUBOBAHOI KyJbTypu TOHOKOKIB — 10ME (omuHUIIb CTaHIApTHOTO 3pa3ka
KaJJaMyTHOCTI1). /IOomOMIXKHI peYyOBMHU: (PEHOJ - KOHCEpPBAHT (2,5 MT), HATPIIO
xyiopun (9 mr) 1 Boaa juis iH'exuii (o 1 mot).

Kniniko-gpapmaxonoziuna cpyna:

BaxkuuHa ju1s J1IKyBaHHS 1 J1arHOCTUKHA TOHOPET

Dapmako-mepaneemuyna zpyna:

MIBII-BaknuHa g 1H'€KIiA 10 1 MiI.

Dapmaxonoziuna 0is

[TinBuiye crienu@iuHy pEeakTUBHICTh OpraHi3My (CTUMYIIOE BUPOOJICHHS
AHTUTLI 3 HEUTPAITI3yI0UOIO0 1 3aXUCHOIO JIIEI0).

Pestcum 0o3yeannsa:

BakiiuHy BBOIATH BHYTPIIIHBO M’sI30BO. BBeneHwil mpemapaT TMOBUHEH
MaTh TeMIepaTrypy Tiia.

[Tepen HaGopoM B IMIMPHUI] aMITyJIy 3 BaKIIMHOKO HEOOXITHO CTPYCHUTH IS
OTPUMaHHS OAHOPIAHOI cycrensii. [Ipenapar B po3kpuTiid aMItysi 30€piraHHiO He
iJyIsITac.

[Ipu roHopetiniif iH(EKITii:

Jopocnum iH'ek1li MPOBOASTH 3 1HTEpBaJoM | — 2 110 B 3aleXHOCTI BiA
peaxkiii. [louaTtkoBa no3a BakiuHu ctaHoBUTh 0,3 — 0,4 mu (pW yCKIJIagHEHIN

roHopei 3acTocyBaHHS BakUUHM ciif nmounHaTtu 3 0,2 — 0,3 mn). [1pu Temnepatypi



He Outbmre 36,9 © C mo3a BakIMHU KOXKEH pa3 30umbinyeThes Ha 0,3 mut, IHTEpBal
BBEJICHHS CTAHOBUTH | 100Yy.

[Ipu miaBumieHHi temneparypu (Menmie, HiK Ha 1,5 © C Big HOpMaJIbHOT)
71032 BaKIIMHU KOKEH pa3 301tbmryeThest Ha 0,15 mut, iHTepBaj BBEEHHS CTAHOBUTH
2 nobu. MakcumanbHa pa3oBa J103a BaKIMHU HE TTOBMHHA MepeBulyBatu 2,0 Mil.
Bakuuny BBoasTh 1 pa3 / nenb. TpuBamicTh JIKyBaHHS 10 6 — 8 1H'€KITIH.

IMoxa3aHHs 10 32CTOCYBAHHS:

3acToCcyBaHHS BAKIIMHM TOHOKOKOBOI IMOKAa3aHO XBOPUM HICIsl O€3yCHIIIHOT
aHTUOIOTUK Tepamii Mpu MISBO NPOTIKAIOYUX pEUUIUBAX, NPU TOCTPUX 1
XpOHIYHUX (OpMax 3axBOPIOBAHHS, YOJOBIKAM 3 YCKJIQJHEHOI TOHOPEEI0 1
JKIHKaM 3 BHCXIJTHOIO TOHOpE€r0 (TICs CTUXAaHHS TOCTPHUX 3alaibHUX SBHII), B
T1HEKOJIOT1UHIH MPaKTHII MPH JIKyBaHHI 3aMaJbHUX MPOIECiB [6].

VY nopociux:

e roHopelHa iHGekIis (y CKIaal KOMIUIEKCHOI Tepamii) micis 0e3yCHilHOT
aHTUOI10TUK Tepallii 1 XpOHIYHUX (OopMax 3aXBOPIOBAHHS.

® JlarHOCTHKAa TOHOpei (OOCTEXKEHHS Ha TOHOPEHI XBOPUX 3 XPOHIYHUMHU
3aXBOPIOBAHHSIMHU CEUOCTATEBUX OpraHiB, BCTAHOBJICHHS BUJIIKYBaHHS
roHopef).

VY niteit 3 3-piyHOroO BIKY:

e roHopeliHa iHdekIis (y cKiIaal KOMIUIEKCHOT Teparii)
® JIIarHOCTHKa TOHOpEl (OOCTEKEHHS Ha TOHOPEI XBOPUX 3 XPOHIYHUMHU
3aXBOPIOBAHHIMU CEYOCTATEBUX OpPTraHiB)

Ilpu diacnocmuui zonopei:

JIJisi BCTaHOBJIEHHSI BWJIIKOBHOCTI TOHOpPEi, a TaKOXX MpHU OOCTEXEHHI Ha
TOHOPEIO XBOPHUX 3 XPOHIYHUMHM 3aXBOPIOBAHHIMHU CEYOCTATEBUX OPTaHIB B SIKOCTI
mpoBokarlii BBOAATH 0,5 M BakiuHM. SIKIIO BaKIMHA 3aCTOCOBYBAjach Iija 4ac
JIKYBaHHSI, TO JJI MPOBOKAIli MPU3HAYAETHCSA MOJABIMHA OCTaHHS TepareBTHYHA
J103a, ajne He ouibre 2,0 MII.

Ilo6iuni oii:
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3aranbHa peakxiisi MPOsBIAETHCS HE3AYKaHHIM, MMiIBUILEHHSIM TeMIepaTypu
tima 10 39,0 © C mpotsirom 24 — 48 TOOWH 3 MOMEHTY BBEJCHHS BaKIIMHH,
rOJOBHUM 00JIEM, 3arajlbHOIO CIaOKICTIO; BOTHUILEBA — ITOCHJIECHHSIM BU[UICHbD,
XBOPOOJMBICTIO B YpaXXEHUX OpraHax, MOMYTHIHHSIM ceyi; MicleBa —
XBOPOOJIMBICTIO B 00acTi iH'exii [7].

IlIpomunokazannsa 00 3acmocysanns:

3acToCcyBaHHS BaKIIMHH MMPOTUIIOKA3aHO MPH:

— TINepUYyTIMBOCTI JO CKJIAQJOBUX KOMIIOHEHTIB mpenapary rematuti C;
3aXBOPIOBAHHSIX CHCTEMH KpOBOOOITY (XpOHIYHOI 1MIEMIYHOI XBOpOOHM
CeplIsl, aTEPOCKIIEPO3i);

— BaXKUX IMyHOJehInUTHUX cTaHaX (Bkrouas BlJI-indexii);

— 3aXBOPIOBAHHSI CEYOCTATEBOI CUCTEMHU (XpOHIYHA HUPKOBA HEIOCTATHICTH,
rOCTpa HUPKOBA HEJJOCTATHICTh, IIIOMEPYIOHEDPUT);

— MEHCTpyaIlis;

Ymoeu 36epizannsn
36epiratu npenapat Baknuaa 'oHOKOKOBa HEOOX1THO B XOJIOIUIBHUKY TIPH
temrepatypi Big + 2 °© C no + 8 °© C, B opuriHajibHiil ynakoBLi, B MicIl 0e3
nocryny aitsam. He MokHa 3aMoposkyBaTu.
Tepmin npugatHocTi 12 MicsIiB.
Oco00,1uBi BKa3iBKU:
He mnpupmatHuii 10 3acTocyBaHHS IpemapaT B ammyjiaX 3 MOPYIIEHOHO
LUTICHICTIO 200 MapKyBaHHSM, IIPH 3MiH1 (D13UYHUX BJIACTUBOCTEHN (3MiHA KOJIbOPY,
HAsIBHICTh HE PO30MBAETHCS MPHU CTPYUIYBaHHI OCaAy), IPU HASIBHOCTI CTOPOHHIX

BKJIIOYEHB, TIOPYIIEHHS YMOB 30epiranus.[§]
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PO3J1JI 2. OGI'PYHTYBAHHS BUBOPY LIITAMY TA
XAPAKTEPUCTHUKHU NESERIA GONORRHOEA

Neisseria gonorrhoeae. — HepyxoMHii I'paMHETaTUBHHUN JAMILIOKOK, OOM/IBI
MTOJIOBUHKH SIKOTO MalOTh CXOXICTh 3 KABOBUMH 3€pHAMH, 3BEPHEHUMHU YBITHYTOIO
CTOPOHOIO OAWH J10 oAHOro. ParourMToBaHl HEUTpodUIaMU TOHOKOKU YacTillle He
TUHYTh, a 30epirarTh KUTTE3IATHICTh 1 BIPYJICHTHICTh ( €HJOIUTOO0103 ) 1 HABITh
PO3MHOXKYIOTHCS.

Y HecnpusTIUBUX yMOBaX, 30KpeMa Il BIUIMBOM aHTHUOAKTepiadbHUX
npenapariB, TOHOKOKH MOXYTb TpaHcpopMyBatuca B L —hopmy abo 3MiHIOBATH
CBO1 BJIaCTHBOCTI.

['oHOKOKM BUOariuMBi, TOMY K [PaBUJIO, BHUPOIIYIOTHCA B Oararux
MOKMBHUX CEpPEIOBHUIIAX.
Neisseria gonorrhoeae Baxko KyJIbTUBYEThCS B PIIKUX cepenoBHiiax. B maHuii
yac TMpejCTaBieHa Malla KUIbKICTh PIIKUX CEpEJOBHIN, BU3HAYEHOTO 000
HEBU3HAUYECHOTO CKJIAy, K1 O JO3BOJISIM HAJAIMHO KYJIbTUBYBATH 110 OAKTEPIIO 13
HU3bKO1 KOHIIEHTpallli 1HOKyaTy. CTaHAapTHI TOKKMBHI CEPEIOBHINA TOMYCKAIOTh
pPO3MHOXKEHHS JesikuX mramiB N. gonorrhoeae 3 Benmkoi 103U IHOKYJISITY, aje
Taki cepeloBHINA BKIIOYAIOTh 1H(Y3aTH, EKCTPAKTH, TOMY IX CKJIaJ € He
BU3HAYCHUM.

PosrisHeMo THWIOBI TMPUKIAIW TIOKUBHUX CEPEAOBHIN MPUIATHUX THS

kynsTuBYBaHHs N. gonorrhoeae B Ta0:1.2.1

HYXT BTEK 04.02.26 KP 13

SwmH. | Apk. Ne dokym. lidnuc I.,ﬂama

Po3pobus HazopHa Jlim. ADK. Apkysuie
KoHCyrbm. PO311JI 2. OBI'PYHTYBAHHS | | 12 120
KepigHuk Cmabnixoe BUBOPY TA XAPAKTEPUCTUKHU

H. KoHmp. NESERIA GONORRHOEA

3ameepod. | Ilupoz




Tabnuys 2.1

IMopiBHsIbHA XapaKTePUCTHKA MOKUBHHUX CepeI0BUII BUKOPHUCTOBYBAHHUX J1Jis1 KyJabTuBYBanHs Neisseria gonorrhoeae

[Tpoxyuent Cknaz MOKMBHOTO Cepe/ioBUIIA | YMOBH Koni. Ocob6nuB Jlireparypa
r/n KyJIbTUBYBaH | 6iomMacu /1 | cTi MpoIecy
HS OiocHuHTE3Y
Neisseria Cepenosuiie GW Kynetus | Jeremy  James  Wade,
gonorrhoeae TIII0K03a 20.0 yBaHHS Michelle Angela Graver. A
NCTC 8375 rigpokapOoOHAT aMOHIIO 4.0 npoBoaunu 1ipu | fully de¢ned, clear and
TPUTiIpaT arerary HATPIiO 37°C. protein-free liquid medium
2.0 Temmeparypa [Ipu per_mitti_ng dense growth of
L-rororamin 15 3790 MOCTIHHOMY Neisseria gonorrhoeae from
CIepMiInH 0.4 nepeminryBanni | very low inocula. FEMS
g Yac . -
L-aprinin 0.2 KybTHBY- ; Ta aeparii Microbiology Letters, 7
['imokcaHTUH 0.1 - Jur_1e 2007 _ 273(1),35-37.
ol |3 o v
TiaMiH TiApOXJIOpUA 0.1 pH 6.8
L-opHiTuH 0.02
HIKOTHHAMII-aJICHIHYHYHYKIICOTH /]
0.02
DL-naxrar Hatpito 2,5 ma 60% po3uuH.
Neisseria Cepenosurnie FB KynetuByBanus | Takei M, Yamaguchi
%\qltlgg;lgggg ?goxosa Temmeparypa ngO(I;OI[I/IJII/I npu I\X/l F[;Jkudah — H, Yasuda
. o 7°C. M, Dequchi T.
JpixmKOBHIA aBTOJII3aT ISIZCC [Tpu Cultivation of Neisseria
5.0 MOCTIHHOMY gonorrhoeae in liquid media
Heomnenron KYHLTH;Z' 2 nepeminryBanHi | and determination of its in
2.0 Bﬁﬂ;ﬂo rol Ta aeparii vitro  susceptibilities  to
Arapo3za PHLL quinolones. J Clin
0.75 Microbiol. 2005.
['emaTHH Sep;43(9):4321-7
0.03 doi: 10.1128 /
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Takei%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16145072
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yamaguchi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=16145072
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yamaguchi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=16145072
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fukuda%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16145072
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yasuda%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16145072
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yasuda%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16145072
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deguchi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16145072

HAJL JCM.43.9.4321-4327.2005
0.0015
Neisseria Cepenosuiie GCB KynsrusyBanus | Rikhav P. Galal, Rokon U,
gonorrhoeae MamiToun 20 npoBoaate npu | Ma@in  J. D.Souza M.
CDC-F62 Tpunron 10 | Temneparypa MOCTIHOHMY Zughaier. Novel Whole-
IMopomok ‘Lab-Lemco’ 10 37°C nepemimryBanni | 6611 Inactivated Neisseria
ExctpakTt npixmkiB 5.0 Yac Ta aepartii. 60norrhoeae
Xsopu JiTiro 5.0 KYJIbTHUBY- Blicroparticles as Vaccine
XJIOpUCTHI HATPIH 5.0 BaHHs 24 Bdrmulation in
[minua 1.3 TOJIUH Microneedle-Based
[TipyBar HaTpito 3.0 pH 6,9 Bransdermal Immunization.

Vaccines 2018, 6,
60;doi:10.3390/vaccines603
0060
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JaHi,

KYJbTUBYBAHH IIITAMIB

HaBeCHI

y Taom.

2.1,

Neisseria gonorrhoeae

CBI1IUAaTh,

Ipo OJHAKOBY TPUBAIICTD

NCTC 8375,

Neisseria

gonorrhoeae ATCC49226, Neisseria gonorrhoeae CDC-F62, mpore Te ckian

MOKUBHUX CEPEJOBHIN 1 BUXiJ Olomacu € pi3HUM. ToMy Ha HAcTYITHOMY eTarll

BUOOpY O10JOTIYHOTO areHTy po3paxyeMO BapTICTh MOXKUBHUX CEPEIOBHIL JIJIs

KYJbTHBYBaHHS BUOpPAHUX MIKpOOpPTraHi3MiB (Tabu. 2.2).

Tabnuys 2.2

ITopiBHsJIbHA XapPaKTEPUCTUKA BAPTOCTI KOMIIOHEHTIB MOKUBHUX

cepeaoBHUIL 1A KyJabTUBYBaHHA Neisseria gonorrhoeae

bionoriunuii areHT KommoneHnt cepenopuma | [lina Bapricts kommnonenTa | Jlireparypa
WA KOMIOHeHTa, | (rpH) Ha | &
TpH/KT CepeI0BHUIIA
Neisseria TJIFOK032 20.0 50 1
gonorrhoeae riipokapOoOHAT  aMOHIIO 14 0,056
NCTC 8375 40
Cepenosnme GW TpHTigpar anerary 46 0,092
HaTpIiIO 2.0
L-rmrotamin - 1.5 576,45 0,86
CnepmiuH 04 4040 1,62
Laprimn 0.2 550 0,11 [1,2.3,56.7]
INmokcantun 0.1 150680 15
yparui 0.1 25821.30 2,6
okcanoarerar 0.1 383676,50 38,4
TiaMiH T1APOXJIOPUA 25252 2,5
0.1
L-opaitua  0.02 8080,65 0,16
HIKOTHHaAMII- 43096 0,86
aJICHIHYTUHYKJICOTH T
0.02
DL-nakrar wHatpito 2,5 12458,25 31,14
M 60% po3duH.
Bapricth 1 a1 cepenoBuma — 94,5 rpu
Neisseia gonorrhoeae | I'moxo3za 5.0 50 0,15
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ATCC49226 JIpiKmKOBUH  aBTOMI3AT 1632 8,16
Cepenosuie FB 5.0
Heonerrton 2.0 6530 | 13,06 [1.2,34,56,7]
Arapoza 0.75 5387,50 4,04
T'ematua 0.03 2158,80 0,064
HAJL 0.0015 43096 0,06
Bapricts 1 a1 cepenoBuma — 25,5 rpu
Neisseria Masirtos 950 19
gonorrhoeae 20
CDC-F62 Tpunron 2980 29,8
Cepenosuiie GCB 10
M’ siICHU# eKCTpaKT 10 1985 19,85
JIpiK/DKOBUH — aBTOJII3AT 1632 8,16
5.0
X iTi 942 4,17
co FHTHO [1,2,3,4,5,6,7]
Xnopunu HaTPIIO 30 0,15
5.0
IMminua 225 0,3
1.3
[TipyBaT HaTpiro 3.0 2693 8,07

Bapricts 1 a1 cepenoBuina — 89,5 rpu

Ipumimxa 1.1 1inu HaBeneHno cranom Ha 2020 pik craHoM Ha 2 1mroTOro.

[{inu mepeBeieH1 B TPUBHIO BIAMOBIAHO /10 Kypcy ctaHoM Ha 2020 pik.

1.https://prom.ua,2.https://www.srlchem.com,3.https://russian.alibaba.com,4.https:

/lwww.sigmaaldrich.com,5.http://agar.com.ua,6.https://www.thomassci.com,7.http
s:/lwww.laboratorii.com.

2.2 Po3paxyHok Giomacu

[Tin ywac kynpTHBYBaHHS InTamiB Oaktepiii Neisseria gonorrhoeae sk
KOHIICHTpAITis KJIITUH

ITOKAa3HUK KHUBUX

pouecy HaBOJIUTLCS

(xononityTBOproBasibHI oauHuLl, KYO/Mi1). ¥V 11boMy pasi KOHIIEHTpallisi 0ioMacu
3a3Buyail  ctaHoBUTh 6—8 T1/1. OTxe, HEOOX1HHO NPUOIU3HO BU3HAYUTHU
KOHIIGHTpaIlif0o 010Macu 3a CKJIaJIOM TOKUBHOTO CEPEOBUINA (32 KOHIICHTPAIIEIO

a30Ty, 30kpema).[9]
16



Po3paxyemo meopemuuno Moxucaueuili euxio oOiomacu 3a azomom 6
cepeoosuui GW.

OcHoBHUM pKepenioM a30Ty B cepenoBuili GW BUCTymae rigpokapOoHaAT
aMOHII0, IO MICTUTBCS B CEPEJOBHILI B KUTbKOCTI 4 1/11. Po3paxyemMo TeopeTHdHO
MOKJIMBUH BUX1J 010MacH 3a a30TOM.

Bwmict a3zoty B Oiomaci Oaktepiii cranoButh 10-14 % Big macu cyxoi
pedoBuHH. J[ns BH3HAUYCHHS piBHA OioMacH, SKOTO MOXKHA JOCATHYTH TIpH
KyJIbTUBYBaHHI OakTepiii Ha cepeioBuill 3 4r/1 TigpokapOOHATy aMoHIilo,
NOTPIOHO CIIOYATKy pO3paxyBaTH BMICT €JIEMEHTHOrO a30Ty B JaHIA COJl.
Bu3HauaeMo KUIBKICTh €JIE€MEHTApHOr0 a3oTy B 4 I/1 TipokapOOHATy aMOHIiIO.
JI71st IbOro pO3paxyeEMoO MOJISIPHY Macy TiApOKapOOHATy aMOHIIO: MOJIIpHA Maca
rigpokapOoHaty aMoH1l0 79r/Moiib. BU3HaUMMO KUIBKICTh a30Ty (B IpaMax), 110
3HAXOJUTHCS B TIApOKapOOHATI aMOHIIO: 13 79 T CIONyKH Ha a30T npumnaaae 14r
(Tak sk 3a popmyJor0 B 3a/1aHii PEUOBUHI MICTUTHCA 1 aTOM HITPOTeHY, a aTOMHA
Maca OJIHOTO HiTporeHny = 14 1).

3a OTpUMaHUMH JAHUMH MU MOKEMO CKJIACTH TPOIOPINI0 1 BU3HAYHUTU
KUIBKICTh HITPOTEHY B 4 T riapokapOOHaTI aMOHIIO:

79 r NHsHCOs — 14 r N

4 NH4HC03 —XrN

_14><4_B
79

Tak six y 6iomaci mictutbest 10% azoty, To 3 0,7r N 3a npomnopiiiero MoxHa
BU3HAYHUTH TEOTEPUYHO MOKIIMBHI PIBEHH 010MaCH:
0,7r/m—10 %
YVr/n—100 %

. 0,7x100
10

\% 7

3Biacu 7 r/nm 6iomacu. TeopeTHYHO MOXKIIMBHI PiBeHb OloMacH 3a a30TOM

gyepes riapokapOOHATaMOHII0 aMOHI0 CTAaHOBUTH 7 T/1I.
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Po3paxyemo meopemuuno moxcauguil 6uxio diomacu 3a gyzneuem
ona GW cepedosuwia
JIist moyaTky MOTpiOHO BCTAHOBUTHU KUIBKICTh €IEMEHTAPHOTO BYTJICIIO B
20 1/1 Tmroko3u. [ mhoro po3paxyeMo MOJIIPHY Macy TJIIOKO3HW: MOJISIpHA Maca
rimoko3u (CsH1206) = 180 r/mMonb. Jlani HeoOX1JHO BUBHAYUTH KUIBKICTh KapOOHY
1o nmpunagae Ha 180 r riroko3u: 13 180 r rimroko3u Ha kapOoH npunagae 72 T (Tak
SIK 3T1IHO OPMYJIi B TIIOKO31 MICTUTBCA 6 aTOMIB KapOOHY, a aTOMHA Maca OJJHOTO
KkapOony = 12 r, Tomy 6x12 =72 1).
Otrxe, 3a OTpUMAHUMHU JAHUMH MU MOXEMO CKJIACTH MPOMOPIII0 1
JI3HATHUCS KUTBKICTh KapOoHy B 20 TpaMax riItoKo3u:

180T Celeoe -721C

20T C6H1206 -Xr C,

_T2x20
3BinKH, 180 r (B7MicT KapOoHy B 20 I [IFOKO3H), TAKOXK 1€ YUCIIO

MOYHA BBKATH SIK TEOPETUYHO MOMKJIMBUN PiBEHb Ol0MacH, 11€ TOSICHIOETHCS TUM
10, KJITHHU Yy TIPOIECI CBOT'O POCTY BHKOPHUCTOBYIOTH ITOJOBHHY BYIJICIIO Ha
cunte3 AT® (yTBopeHHs eHeprii), a iHma mnojioBuHa (ToOTO 4 ) mpuUnaaae Ha

TBOPEHHA OloMacH, ajie TakK SK oiomaci 50% craHOBUTH BYIJIEIh, TO 3a
b 9

MIPOTIOPIIIEIO:
4 r/n—50 %
Yr/n—100 %
| V= 4x100 _3 . |
3Biacu 50 r/n 6iomacu. OTXe, TEOPETUYHO MOKJIMBUN PIBEHb

OioMacu 3a ByTJIELEM B IIIOKO31 = 8§ T/11.

Otxe, miMityrounM ¢daktopom B cepenoBuili GW BucTynmae BMICT
HITPOTEHY B CEPEIOBHIII, 3 IOTO MOKHA 3pOOWTH BHCHOBOK IO KOHIICHTPAIIiS
Oiomacu OGaktepiii Neisseria gonorrhoeae NCTC kynbTHBOBaHHX B CEepEIOBHIII

GW cra"oButuMe 71/11.
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Po3paxyemo meopemuuno moxcaueuii 6uxio oiomacu 3a azomom ona FB
cepeoosuuia
OmnuMm 13 mKepen a3zoTy B cepedoBuini FB Buctymae apixmpkoBHid
aBTOJN3aT B KUIBKOCTI 5 T1/m. Bigomo, mo 3araidpbHUl BMICT HITPOTEHY B
JIPLKIPKOBOMY aBTOJI3aTi CTaHOBUTh ONM3bKO 7%, TOMY pO3paxyeMoO BMICT
HITPOTE€HY B 5 T IPDK/PKOBOTO aBTOI3aTy: CKIAAAEMO IPOIOPIIII0, OCKIIBKH BMICT
HITPOTE€HY B JIPLKIKOBOMY aBTO’dI3aTi 7%, oTxe B 100r aBTOMI3aTy MICTUTHCA 7T
HITpOreHy, a B ST — X T
100r—"7r
Sr—Xr
3Biacu, X=(5*7)/100 = 0,35 r Hirporeny
Tak six y Oiomaci mictutbest 10% azoty, To 3 0,35r N 3a mponopitiero
MO>KHA BU3HAYUTHU TEOTEPUYUHO MOMKIIMBHUHN piBEHb O10MACH:
0,351/n1—10%
Y r/n—100 %

©0,35x100
10

\% 3.5

3Biacu 3.5 1/1 6iomacu. TeopeTHyHO MOXKIMBHUHN PiBEHb 010MacH 3a a30TOM
qyepes3 ApLKIKOBUI aBTOJI13aT CTAHOBUTH 3.5 T/1I.

Ille omuum mxepenom HiTporeHy B JaHOMYy CEpeOBHUIIl € HEOMENTOH B
KUIbKOCT1 2 1/11. 3araneHuid BMIicT HitporeHy B HeomnentoHi ctaHoBUTH 16.4 %
TOMY PO3pPaxyeMO BMICT HITPOT€HYy B 2 T' HEOINENTOHY: CKJIaJaeMO MPOMOPIIiIO,
OCKUJIBKM BMICT HiTporeHy B HeomenToHi 16.4 %, omke B 100r HeomentoHy
MicTuThCs 16.4 T HITpOreHy, aB 2r — Xr

100 r—16.4r
2r—Xr
3Biacu, X=(2*16.4)/100 = 0,33 r Hitporeny
Tak sik y 610maci mictutbest 10% azoty, To 3 0,33r N 3a mponopiiiero MoxHa
BU3HAYWTH TEOTEPUIHO MOKIIMBHUI PiBEHb Ol0MacHu:
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0,33r/m1—10 %

Vr/n—100 %

©0,33x100
10

\% 3.3

3Biacu 3.3 r/a 6iomacu. TeopeTHuHO MOXKIMBUN piBEHb O10MacH 3a a30TOM
4yepe3 HEeOIeNTOH CTaHOBUTH 3.3 1/71.

OTxe, po3paxyBaBIlld TEOPETUYHUHN PiBEHL OiOMacH 3a JBOMA JKEPEIaMHu
Hitporeny B cepedoBuilli, MOXHa 3pOOUTH BHUCHOBOK, IO TEOPETHYHUN BUXI[
Oiomacu 3a JpKepesoM a3oTy B cepenoBuill FB cranoButume (3.5 1/1 32 OpixK.
aBToJi3aToM + 3.3 /11 3a HeonmenToHoM) = 6.8 1/71.

Po3paxyeMo TeopeTHYHO MOMKIIMBUHN BUX11 010MacH 3a ByTJICLIEM

Po3paxoByeMo KITBKICTh BYIUICHIO B 5 1/1 ritoko3u. MossipHa Maca
rmroko3n (CgHi206) = 180 r/mMomb.  Jlami HeoOXiTHO BUSHAYNTH KUTBKICTh KapOOHY
o npunajae Ha 180 r raroko3u: 13 180 r riroko3u Ha KapOoH mpumnagae 72 T (Tak
K 3r1AHO (pOpMYyJIl B TIIFOKO31 MICTUTHCS 6 aTOMIB KapOOHY, a aTOMHA Maca OJIHOTO
kapOboHy = 12 1, ToMy 6x12 =72 1).

Otrxe, 3a OTPUMAaHUMHM JAHUMH MH MOXKEMO CKJIACTH MPOIMOPIII0 1

J3HATHCS KIJTBKICTh KapOoHy B 20 rpamax riItoKo3u:

180T C6H1206 -721C

5r C6H1206 —XrC )
72x5 .
=2 T (BMICT KapOOHY B 5 T IJIIOKO3H), TAKOX 1€ YHCIIO

3BiaKH, X =
A 180

MO>’KHA BBKATH SIK TEOPETUIHO MOXKIMBUHN PIBEHb O10MACH, I1€ TTOSICHIOETHCS TUM
10, KJITUHU Y MPOIECi CBOTO POCTY BUKOPUCTOBYIOTH TOJOBHHY BYIJICLIO Ha
cunte3 AT® (yrBopeHHs eHeprii), a iHma mnojioBuHa (ToOTO 1 ) Mpunaaae Ha

yTBOpeHHs Oiomacu, aje Tak sk y Oiomaci 50% cTaHOBUTH BYyIJIelb, TO 3a

IIPOTIOPIIIEFO:
1 /n—-50%
YVr/m—100 %
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1x100

3Biacu V= =21/n1 6iomacu. OTKe, TEOPETUYHO MOKJIMBUN PIBEHb

OioMacu 3a ByTJIELEM B IIIOKO31 = 2 T/11.
OTtxe, niMiTyrounM ¢pakTopoM B cepeaoBuili FB BucTynae BMICT ByTJieIio
B CEpENOBHILI, 3 IILOTO MOKHa 3pOOMTH BHUCHOBOK IO KOHIICHTpaIlis Oiomacu
oaktepiit Neisseria gonorrhoeae ATCC49226 xynsTuBOBaHUX B cepemoBuii FB
CTaHOBUTHUME 2 T/1.
Po3paxyemo meopemuuno moxcaueuil euxio diomacu 3a azomom 011
GCB cepeoosuwa
OcHoBHUM mxepenioMm a3oty B cepenoBuili GCB Butymae TtpunrtoHn, 1o
MICTUTBCS B cepeAoBHILl B KUIbKOCTI 10 r/1. Po3paxyemMo TeOpeTHyHO MOXKIMBUI
BUX1J] OlomMacH 3a a30ToM. 3araibHuii BMIcT Hitporeny B sikomy ctaHOBUTH 13%
TOMY pPO3paxyeMO BMICT HITporeHy B 10 I TpUOTOHY: CKJIaJa€EMO HPOIOPLIO,
OCKUIbKA BMICT HiTporeHy B TpuntoHi 13 %, omke B 100r mictutbea 13r
Hitporeny,aB 10r— X
100 r— 13r
I0r—Xr
3Biacu, X=(10*13)/100 = 1.3 r Hirporeny
Tak sik y 6iomaci mictutbest 10% azoty, To 3 1.3 © N 3a npomnopiiiero MoxHa
BU3HAYUTH TEOTEPUYHO MOKIIUBUIN PIBEHb O10MacH:
1.3r/n1-10%
YVr/n—100 %

~1.3x100
10

\% =131/n1

3Biacu 13 1/n Giomacu. TeopeTHYHO MOXKIMBUN PIBEHb 010Macu 3a a30TOM
4yepes € TPUITOH CTaHOBUTH 13 T/11.
Po3paxyemo meopemuuno moxycaueuil euxio Oiomacu 3a gy2neuemonsn

GCB cepeoosuwa

Jlnisg modaTky moTpiOHO BCTAHOBHUTH KUIBKICTh €IEMEHTAapHOTO BYTJICLIO B
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20 /71 maniTOITy. /{7151 1IBOTO PO3paxyeEMO MOJISIPHY Macy MaHITOJIY: MOJIIpHA Maca
MmaHiTony (CegH1406) = 182 r/momp. Jlam HEOOXiTHO BU3HAYUTH KUIBKICTh
kapOoHy 1m0 npunagae Ha 182 r ManiToiy: 13 180 r MaHITOy Ha KapOOH IpHUIIaIae
72 1 (Tax sK 3riiHO GOPMYIIH MICTUTHCS 6 aTOMIB KapOOHY, a aTOMHA Maca OJTHOTO
KapOoHny = 12 1, ToMy 6x12 =72 1).

OTxe, 3a OTpUMaHUMU JAHUMH MH MOXEMO CKJIACTH MPOMOPIII0 1

JI3HATUCA KIIBKICTh KapOoHy B 20 rpaMax MaHITOJY:

180 r C¢H1406 — 72 7 C

20 FC6H1405—XFC,
W 12x20 g

3BiaKH, 180  r (BMict kapGoHy B 20 I MaHITONy), TAKOK Le
YUCJIO MOXHA BB@XATH SK TEOPETUYHO MOXJIIMBUU pIiBEHb OloMacu, L€
HNOSICHIOETbCSI THUM 10, KIITUHH Yy TIPOLIECI CBOTO POCTY BUKOPHUCTOBYIOThH
MOJIOBUHY Byrjiemio Ha cuHTe3 AT® (yTBOpeHHsS e€Heprii), a 1HIIa IOJIOBHUHA

(to6To 4 T) mpumagae Ha YTBOpEHHsA Olomacu, ane Tak sk y Oiomaci 50%

CTAHOBUTH BYTJICIb, TO 32 MPOIOPIIIELO:
4 1/m—50 %

YVr/n—-100 %
V= 4><100:8

3Biacu 50 r/n 6iomacu. OTXe, TEOPETUYHO MOKJIUBUN pIBEHb

O6iomacu 3a Byrienem = § /1.

Otxe, mimitytouuM ¢aktopoM B cepenosuilli GCB Bucrtymae BwicT
BYIJICIIO B CEPEJOBHII, 3 ILOIO MOXHa 3pOOUTH BUCHOBOK IO KOHIICHTpAIIis
Oiomacu Oaktepiii  Neisseria gonorrhoeae CDC-F62 kynbTHBOBaHHX B
cepenoBuili GCB cranoButuMe 8 1/1.

Tabnuys 2.3
YmoBHa BapTicTh 1 1/J1 HIBOBOIr0 NPOAYKTY NPH KYJIbTHBYBAHHI
IITaMiB

Neisseria gonorrhoeae NCTC 8375, Neisseria gonorrhoeae ATCC49226,
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Neisseria gonorrhoeae CDC-F62

YMoBHa
. Kinpkicte | BapticTs 1 . KinbkicTh
Bapricts 11 . Tpusanicts .
) ) . L1JILOBOI'O r/n 1JI5OBOTO
bionoriunuii areHt cepeIoBH- . KYJbTHBYBaHHS,
MPOJYKTY, | UIJIHOBOIO IPOAYKTY3a
mia, TpH rof
r/n POAYKTY, TOJIMHY, T/TOJT
I'pH/T
Neisseria
gonorrhoeae  NCTC 945 v 13,5 24 0.29
8375
CepenoBuie GW
Neisseria
gonorrhoeae 25,5 2 12,75 24 0,083
ATCC49226
Cepenosuie FB
Neisseriagonorrhoeae
CDC-F62 89,5 8 11,8 24 0,33
CepenoBuire GCB

Itam Neisseria gonorrhoeae NCTC 8375 KyJabTHBOBaHWI Ha CEpeIOBHIII
GW BUKOPHCTOBYE CUHTETHUYHE CEpEIOBHUIIE, BU3HAUEHOTO ckiany. He3Baxarouu
Ha TIOPIBHSHO BHUCOKWMM BHXiJ 0lOMacu Ta KUIBKOCTI IUJIOBOTO MPOAYKTY 3a
roauny, cepenoBuiiie GW Mae psii CyTTEBUX HEOJIIKIB, a caMe: BUCOKA BapTICTh 1
J TOXKMBHOTO cepefoBuina — 94.5, CKJIagHICTh y MPUTOTYBAHHI Ta cTepenizailii,
TOMY MO>KHA 3pOOHMTH BHCHOBOK, III0 BUKOPUCTAHHS JTAHOTO IITaMy € €KOHOMIYHO
HE BUTITHUM.

[Itam Neisseria gonorrhoeae ATCC49226 xynbTHBOBaHWH Ha CEPEIOBHIII
FB Mae mopiBHSIHO HWX4Yy BapTICTh | J1 MOXUBHOTO CEPEAOBMINA, MPOTE BUXIJ
06ioMacu Ta KUIBKOCTI LIJILOBOTO MPOJIYKTY 3a TOJAMHY MEHIIUN B MOPIBHSHHI 3
cepenopuiiem GCB.

3rigHo maHux TabswMii, piBeHb Oiomacu mram Neisseria gonorrhoeae CDC-
F62 na cepenosumii GCB ctanoButs 8 1/1 . BiiHOCHO HE AOpOTe HAMIIBCUHTETHYHE
CEpelIOBUIIE, € IOCUTh MPOCTUM Y MPUTOTYBaHHI, B TIOPIBHSHHI 3 CEPEIOBUIIEM
GW. [lane cepenoBulie Aa€ MOPIBHAHO BUCOKY KUIBKICTD I[LILOBOTO MPOJYKTY Ha

roauny — 0,331/ros, BUCOKUIT BUXia O10Macy Ta OMipHA BapTICTh 3a 1 1, mpocToTa
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OPUTOTYBAaHHS Ta CTepWwai3alii poOisATh JaHe CepeAOoBUINE  HANWOUIbII
NEPCIIEKTUBHUM TSI ofiepkaHHs Oiomacu Neisseria gonorrhoeae.
2.3. Mop}o,10ro-KyabTypaJIbHi 03HAKHU

Neisseria gonorrhoeae — OGakrepist oBajabHOI ab0 KyJscToi (Gopmu (Koka)
3 CYCIIHBOIO CTOPOHOIO YBITHYTOIO, po3Mip OakTepii cTaHOBUTH Osm3bko 0,6 — 1,0
MKM (MikpoMeTp) B aiameTpi.Neisseria gonorrhoeae po3sraiiioBaHi IOOIUHOKO a00
nmapamMu, 3 CYCIIHBOIO CTOPOHOIO VYBITHYTOIO, 1 BOHHM 3a3BHYail TPHUCYTHI
BHYTPIIIHBOKJIITUHHO TIpU 0€3Mocepe/lHbOMY MIKPOCKOMIIOBaHHI JOCIIKEHH1
3pazka 3 30HU ypaxeHs. Ha puc. 2.1 3000pakeHO MIKPOCKOIIIOBaHHS

JOCTIKYBaBIBHUX 3pa3KiB 3 30HU ypakeHs Neisseria gonorrhoeae.

3T e
T8 IS o ’%‘1

‘)’-,";."5 ‘ & ¢e &%

I XA R . AR

Puc 2.1.Neisseria gonorrhoeae

Neisseria gonorrhoeae — me HepyximBa OakTepis. bakrepiss He Mae
JUKTYTUKIB, MOKYTh OyTH IPUCYTHI (piMOpIi, HECIOpOyTBOpIOIOYa OaKTepisl.

Ile kamcynpoBaHa OakTepis, Karcyja OXOIUTIOE KOXXHY mapy Kokis. [10]
Kancynum MoxHa JIerko MpOJEeMOHCTPYBATH, BUKOPUCTOBYIOUM ijipapOoBaHUi
mpenapar, BUTJSAAIOTh BOHHM SIK MPO30pP1 BKIIOUECHHS HA TeMHOMY Tii. binbiie
TOTO, HasBHICTh KallCyJid 3aJCKHUTh BiJ MOXOPKCHHS 3pa3Ka, OCKUIbKU 3pa3ok,
B3STUH Yy HOCIS, MOXE MICTUTH abo He MICTUTH KancyliboBaHny  N.
gonorrhoeae, Tomi K 3pa3oK, BHIUICHHH 3 ypeTpaibHOro abo BariHajJbHOIO
BUJIICHHS a00 3 KPOBi, 3a3BUYail MICTUTh KarcyiaboBany Gopmy N. gonorrhoeae.
Neisseria gonorrhoeae — 1ie rpam-aeratuBnaa 6akrepis [10].

di3io10oro-06ioxiMiuHi 03HAKH 0i0JOTIYHOI0 AreHTA.
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N. gonorrhoeae - dakynpraTuBHHI aepod, TOOTO MOXE POCTH SK 3a
HAsSIBHOCTI, TaK 1 3a BIICYTHOCTI KUCHIO. ONTUMAaIBLHOIO TEMIIEPATYPOIO POCTY — €
35 — 36 ° C. Ontumaneuuii pH cranoButs Bix 5,8 mo 8,0, ajie MakcuMaabHUN
IPUPICT B JIAOOPATOPHUX YMOBAX CHOCTEpiraeThes Ha piBHi 7,0 - 7,2.

Kosnonii — me mpo3opi AUCKK TPUOIU3HO HIMWIBKOBUMHU, TUCKPETHUMH,
KPYTJIUMU KPasiMH.

bioximMi4HO BOHHM MO3UTHBHI A0 OKCHAa3u, (GEPMEHTYIOTh TIIIOKO3Y, HE 3/aTHI
10 epMeHTaIlii MaJbTO3H.

Bouu runyts npu 55 °C 3a 5 XBUIMH, KPUXKI 1 HE MOXYTh IPOTUCTOSITH
HECTIPUATIMBUM yMoOBaMm [11].

Kosonii  N. gonorrhoeae  posxeBo-Oypi. UiTka 30J0THCTO-KOPUYHEBA
MITMEHTAIllsl BUSBISAETbCS MICAs 1HKyOarii mpotsroM 48 Troj. KyJbTypu €
pesyabratroM aytoiizy kiituH [11]. Ha puc 3.2 3000pakeHO IIrMeHTAIlilo

kyneTypu N. gonorrhoeae.

. gonorrhoeae

—

Puc 2.2. TlirmenTartist kostoniii N. gonorrhoeae
KysnbTuByBatH B 1a00paTOPHUX yMOBaX JOCHUTh BaXKKo, ockiibku Neisseria
gonorrhoeae wmae ckiajHi XapuoBi BUMOTH TOMY BHUPOIIYIOTHCS B CEpPEIOBHIIAX,
IO MICTATHh KpOB a00 CHpOBATKy, 3a3BU4Yail 1€ CepeloBHILE KPOB'SHOTO arapy,
CepeIOBUIIE MIOKOJIAAHOTO arapy.
2.4 TakcoHOMIYHMI1 cTaTyC 0i0JIOTiYHOI0 areHTa.
CyuacHa (¢pimorenernuna) kmacudikamis mias N. gonorrhoeae HaBencHa
3rigHo apyroro Bumands KepiBuuirrea bepri 3 cuctemaruku 0akrepiit [12].

Jlomen — Bacteria
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Tun — Proteobacteria
Knac — Betaproteobacteria
Poauna — Neisseriaceae
Pix — Neisseria

Bun — Neisseria gonorrhoeae
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PO3/1J1 3. TEXHIKO-EKOHOMIYHE OBI'PYHTYBAHHSA
3.1 llorpeda y nitboOBOMY NPOXYKTI.

[adexmii, mo mnepenarotbes crareBuM nupixom (IIICIHI) — nHarioHagpHa
npobiieMa OXOpoHHU 370poB'ss Ykpainu. 3a manumu MO3 B VYkpaiHi HIOpIYHO
peectpyethbest 61u3bko 400 THCSY HOBUX BUIAIKIB cHdIIiCy, TOHOpET, XJ1aMiIio3y,
repriecy, CE4OCTAaTeBOr0  MIKOIUIa3MO3y, TEHITAJIbHOTO  KaHAWAO03Y  Ta
TPUXOMOHO3Y.

3a ominkamu BOO3, y cBiTi, npuOnmu3Ho 78 MITBHOHIB HOBUX BHIIAJIKIB
TOHOpPEl TPAIUIAIOTHCS IMIOPIYHO, TMOJIOBUHA 3 SIKUX - Y KpaiHax 3 HU3BKAM Ta
cepelHIM piBHEM JoxoAy. HenmikoBaHa 1HEKLIsI MOXKE IPU3BECTU 10 YCKIAAHEHb,
TaKUX SIK Ta30B1 3aMajibHl 3aXBOPIOBAHHS, O€3IUII/S Ta T03aMaTKOBa BariTHICTD Y
KIHOK, YpPETpUT Ta Oe3Inis Yy 4oJioBIKIB. ['OHOpes TakoK 30UIbIIYE PU3UK
HaOyTTs Ta nepenayqi BIJI [13].

[IutaHHs BUTOTOBJICHHS TOHOKOKOBOI BaKIMHM YKpaiHi Ha ChOTOJHIIIHIN
JICHb € OJHI€I0 3HAUOLIBII aKTYalIbHUX MPOOJIEM.

KinmeBoro MeToro po3poOKH BaKIMHHU € 3amo0iraHHs 3aXBOPIOBaHHIO Ta /
ab0 3apakeHHsS y Tpymni IIEMJIeHUX Oci0,  CHIOJIBAEMOCh, IO KOMILIEKCHA
mporpamMa BaKIUH 3amo01KUTh Mepefadl Ta BpEHITI 3HUIIUTH XBOpPOOy cepen
HaCEeJICHHS.

IHoTpeda HacereHHs1 YKPaiHU y BAKIUHI AJ151 NPOQUIAKTHKH FOHOPeL

["oHopest € onHI€0 3 HAUOUIBII PO3MOBCIOKEHUX 1H(EKIIT, 110 MepeaaroThCs
CTaTeBUM NUIIXOM. 3a pe3yjbTaTaMH YHCICHHHX JOCIIIKEHb BCTAHOBJICHO, IO
HasBHICTh IIICII cyTrTeBO mimBuinye pusuk mepeaadi Ta iHQikyBanHs BIJI

crareBuM IUIIXOM[ 14]

HYXT BTEK 04.02.26 KP 13
3wmH. | Apk. Ne dokym. [lionuc |Hama
Po3pobus HazopHa Jlim. ApPK. ApKyulie
Kowncynbm. PO3 LI 3. TEXHIKO- [ | 27 122
KepisHuk CmabHuixos EKOHOMIYUHE
H. Kotmp. OBI'PYHTYBAHHA
3ameepd. |Ilupoz




Tabnuys 3.1

BuxinHi gani A5 po3paxyHKy pivHOI moTpe0H Y TOHOKOKOBi BaKUMHI
JJIS1 HACeJIEHHS Y KPaiHHU, 3Ti/IHO CTATUCTUYHUX JAHUX cTaHOM Ha 2017 pik

Perion (06mactp) KinpkicTs XBOpHX
Binauieka 84
BoauHcbKa 59
JIHinponeTpoBChKa 1381
JloHenpka 229
Kutomupchbka 121
3akaprarcbKa 75
3anopi3zbka 72
IBaHO-®DpaHKiBCbKa 177
KwuiBcbka 41
KipoBorpanceka 239
JIyrancbka 39
JIbBiBCHKA 106
MukosaiBcbka 126
Onecpka 278
[MonraBchKa 68
PiBHEHCHKA 7
CymMcbKa 132
TepHominbchka 93
XapKiBChKa 448
XepCoHChKa 226
XMeIpHHITbKA 226
Yepkacbka 65
UepHiBelbKa 109
YepHiriBcbka 158
M.KuiB 150
Bceboro 4779

* Ilpumitka: CratucTUyHl JaHl 1O A0 KUIBKOCTI XBOpUX B YKpaiHi

HaBeJIeHo 3riaHo JlepkaBHOI cimyk0u ctatucTuku [ 1]cranom Ha 2017 pik.
TpanuuiiHUM METOIOM JIIKYBaHHSI TOHOPET € 3aCTOCYBaHHS aHTUO10THKIB.
[Ipote 3a manumu 3 77 KpaiH, pO3BUTOK CTIMKOCTI TOHOPET 10 aHTUOIOTHKIB

pPOOUTH JIKYBaHHS LILOTO MOMIMPEHOTO 3aXBOPIOBAHHS, 110 MEPEAAETHCS CTATEBUM

HIISIXOM, Ha0araTo OiIbI BaXKKMM, a 1HOI 1 30BCIM HEMOXJIMBHM [ 15].
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['oHOKOKOBa BakIMHA BUKOPUCTOBYETHCS Yy CKJIaAl KOMIUIEKCHOI Teparii y
JOpOoCHuX 1 AiTel 3 3-X piuHOTrOo BiKYy (Mmicis 6e3ycHinHoi aHTUO10TUKOTEpanii pu
MJISIBO MPOTIKAIOTh PEMAMBAX 1 XpOHIYHUX (hOopMax 3aXBOPIOBAHHS, YOJIOBIKAM 3
YCKJIAJHEHOI0 1 JKIHKaM 3 BHUCXIJHOIO TOHOpeero (MiClig CTUXaHHA TOCTPHUX
3arajbHUX SBHII) a TAKOXK IS J1arHOCTUKU ToHopei. [16]

BpaxoByroun Te, 10 JaHa BakKIMHA BUKOPUCTOBYETHCA B  CKJIajl
KOMIUIEKCHOI Tepamii pa3oM 3 aHTHOIOTMKaMU Ta TMPU3HAYAETHCS XBOPUM ¥
BUMAJIKY TSOKKUX (OpPM 3aXBOPIOBAHHS Ta NPU HEIOCTaTHIN e(EeKTUBHOCTI
aHTUO10TUKOTEpaIii, TOMy MOTpeda B JaHOMY Ipernapari Moxe OyTH y OJM3bKO
60% xBopux. Po3paxyeMo T€OpETHUHY KUIBKICTh XBOPHUX, IO MATUMYTh NOTPEOY
B JaH1il BaKI[MHI:

4779 xBopux * 0,4 = 1911 xBopux Ha pik. IlowaTkoBa m03a BaKIUHU s
nopociux ctaHoButh 0,3 - 0,4 mu (npu ycKIagHEHIN TOHOpei 3acTOCyBaHHS
BaKI[MHU

ciig mounnatu 3 0,2 - 0,3 min).

MakcumanbHa pa3oBa J03a HE TNOBUHHA mnepeBuilyBatu 2,0 M
BaKIIMHU. MakcuMainbpHa 1000Ba 103a - 2,0 M (mpu 1boMy 00'€THYIOTh BMICT 2-X
amy). TpuBaiicTh JiKyBaHHS 10 6-8 iH'ekirii [16].

Hitssm crapmie 3-X pokiB 1H'€KIii MPOBOASTH 3 1HTEpBajgoM 1-2 mi6 B
3aJIe)kHOCT1 BiJ peakiii. [louatkoBa no3a Bakiuuu ctaHoBuTh 0,05 - 0,1 wmun.
MakcuMmainbHa paszoBa jo03a - 0,5 M BakiuHd. MakcumainbHa go6oBa go3a - 0,5
wit. TpuBaicTs JlikyBaHHS 110 6-8 iH'ekiii [16].

OTtxe, 11s1 3a0e3MeYeHHs] BAaKIIMHOIO MMPOTH TOHOPET HACENIEHHS PO3PaxyeMO
KUIBKICTb MpenapaTy HeoOX1AHY AJIs JTIKYBaHHs OJHOTO JOPOCIOT0 XBOPOTO:

2 mu * 8 10 ekl = 16 M1 Ha Kypc JIIKyBaHHS

BpaxoByroun Te, 110 3TriIHO CTATUCTUYHHX JaHUX [13] 3 3arayibHOI KIIBKOCTI
xBopux: 1911 xBopux Ha pik — 24 XBOpHX II€ NiTH BIKOBOi rpynu 14— 17 poxkis,
pPO3paxyeMo KIIBKICTh TIpenapaTy HeoOXi1IHY ISl JIIKYBaHHS OJIHIET TUTUHU:

0,5 mur* 8 =4 M Ha Kypc JiKyBaHHs
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Jlnis 3a0e3neyeHHs BaKIIMHOIO YChOTO JIOPOCIJIOTO HAceJIeHHS! HEOO0X1/IHO:

1991 — 24 = 1887 nopocaux XBOPUX Ha PIK.

Ha onuH Kypc nikyBaHHS AJI JOPOCJIOro HeoO0Xi1HO16 Ml mpemnapary, oTxke
JUIS BCIX JOPOCTUX XBOpUX Oyzae HeooxigHo: 16 mu * 1887 xBopux Ha pik = 30192
MUL

Ha onun kypc nikyBaHHS Il IUTUHU HEOOXITHO 4 MJI mpenapary, OTKe
poO3paxyeMo HEOOXITHY KUIBKICTh Mpemnapary Ais XBopux aitei: 4 mi * 24 xpopux
Ha piK = 96MI1

Bceworo st Hacenennst Ykpainu HeoOxigHo: (30192+96) mn = 30288 mu
BAaKI[MHU HA pIK. Y3arajbHEHI JaHl Mpo NoTpeldy HaceldeHHs YKpaiHU B BaKIMHI
POTU TOHOPET HaBeACHO B Ta0I. 3.2

Tabnuys 3.2

Piuna norpeda Hace/ieHHsI YKpPaiHU B BAKIUHI TOHOKOKOBIil

Kareropii xBopux Jo3a Kypce Kinbkictb Kinbkictb
npernapary BaKILMHAIII], XBOPHX mpemnapary  Ha
KUIBKICTh J103 piuHui Kypc
BakIMHAI]

Jitu (mo 18 pokiB) 0,5 mn 24 96 M

6-8
Jopoci 2 M 6—8 528 30192 mn

Bcroro 30288 M

3.2 Po3paxyHOK NOTYKHOCTi BHPOOHHIITBA

CraHOM Ha ChOTOJHINIHIA JI€Hb, TOHOKOKOBA BaKIIMHA HE BUPOOJIIETHCA B
VYkpaiHi Ta He MpeacTaBieHa Ha pUHKY. [0 HeJJaBHBOTO Yacy € JMHUM BUPOOHUKOM
TOHOKOKOBOI BakIIMHU B Ykpaini Oyna kommnanis [IAT “@apmcrannapt — bionek”
M. XapKiB ajie Ha JaHWH MOMEHT TEPMiH peecTpallii mpenapaty 3akiHuuscs [17].

3riHo 3 «/JlepKaBHUM PEECTPOM JIIKApChKUX 3ac00IB YKpaiHW» CTaHOM Ha
2019-2020 pp. B YkpaiHi HE 3apeecTpOBAHO KOJHOTO Tpernapary TOHOKOKOBHX
BakiuH. [18]

Tomy VkpaiHa TOBHHHA pO3POOMTH CBOE€ BJIACHE BUPOOHUIITBO
TOHOKOKOBOI BakUMHHU. L[pOMy 3aBa)aloTh HaJ3BHYAaHO KOIITOBHI BUTpATH Ha

BUPOOHUIITBO, HEJOCTATHS KUIBKICTh KBaJli(hikoBaHMUX (DaxiBIliB, BUCOKI BUMOTH

30




GMP, B TOI1 yac, Ak CBITOBUN (papMalleBTUYHUI PUHOK BXKE JABHO JOTPUMYETHCS
TaKUX MPaBUIL.

Bianosinno 1o AHJI ckian BakIuHU BKIItoYae: 1 M1 mpemnapaTy B ammydi
MICTUTh: aKTHUBHA PEYOBHHA: CYCIIEH31s] IHAKTUBOBAHOI KYJIbTYpHU TOHOKOKIB
— 10ME (oauHMIb CTaHIAPTHOTO 3pa3ka KallaMyTHOCTIi), IO BIJIOBIIA€E
KOHIICHTpaIlii 6iomMacu MpoayleHTa — Mr/MIL.
JlomomixkHi pedoBUHM: (EHOJT - KOHCEPBaHT (2,5 mr), HaTpito xyopus (9 mr)
1 Boja juis iH'eki (1o 1 mo).
Jlnst npurotryBanHs 30 J1 BAKUMHU HEOOX1IHO:
- CyCIeH311 1HaKTUBOBAHOI KYJIbTYpU F'OHOKOKIB B nepepaxyHky Ha ACB,

30x8=240r ACB;
- penony 30 x2,5=75r;
- Hatpito xyopuay 30x9 =270
- poau jyis 10 ek — 30 — (240+75+270)/1000 =29,415 n

3.3 Po3paxyHoOK KiJIbKOCTI BUPOOHUYHUX HHMKJIIB TAa TeOMETPUYHOI0
00'emy (pepmenTepa
JIist po3paxyHKy IpUiiMeMO HACTYITHI BUXIJHI JaHI:
- KUIBKICTh po0O04uX J1HIB Ha PiK Ty, = 7 AHIB;
- yac uukity podotu gpepmentepa Ty = 28 rox, ne T = T + Tug
Tix= 24, TpuBanicTb BUpOOHUUYOTO OlocuHTE3yY, Ty = 4 roj, yac miAIroTOBKU
dbepMeHTepa 10 poOOTH);
- K1=1,1, xoediuieHT 3anacy, 1110 BpaxOBy€ MOKJIMBICTb HECTEPUIbHUX
omnepanii (K1 =1,1 —1,5).
- EcB =9 % (0,09) cymapHi BTpaTi BaKIIMHU MPU BUJIIICHHI, 1110
BKJIIOUAIOTh BTPATH:

e BTpaTH npu neHtpudyrysanni - 5% (0,05)

e BTpaTH npu TepmoiHakTuBarii — 5% (0,03)

e BTpatu npu po3msi — 1% (0,01)

Po3paxoByeMo KiTbKICTh ITUKITIB
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N =24% Ty T = 24-7/28 = 6 1uKI1iB

KinbKicTh BaKITMHU 32 UK

Vi =30/6 =5

J1Jist IpUroTyBaHHs 5 J1 BAKIIMHUA HEOOX1THO:

- CyCIIeH311 1HaKTUBOBAHOI KyJIbTYPH TOHOKOKIB B mepepaxynky Ha ACB,

5x8=40r1r ACB;

- peromy 5 x2,5=12,5T1;

- HaTpitO XJIopuay 5xX9 =45r

- Bojm st 1H ek 5 — (40+12,5+45)/1000 =4,9 1 = 4900 mn

KiJIbKICTh KyIbTYpanbHOI PIAUHU 32 LUKII

Vip = Ki'Vi/(1-Eg) = 1,1-5/(1-0,09) = 6,0 n

3.4 Po3paxyHoOK KiJIbKOCTI CTaiil MiATOTOBKH MOCIBHOT0 MaTepiary

3a BUpOOHMYUH UK OTpUMYIOTh VIIK = 6,0 11 KyapTypanbHoi pigunu. [lpu
OJlep>KaHH1 KyJIbTYPaJIbHOI PIIMHUA MOTPIOHO BpaxyBaTH ii BTPATH K1 CTAHOBIISTH
Bix 10 10 15%. OTxe, KINBKICTh ITOKUBHOT'O CEPEAOBHIIA Ta IIOCIBHOTO MaTepiary
nepea BUpOOHUYHUM O10CMHTE30M CTAHOBUTUME:

Vpos.1 = Vip/(1-Eg) = 6,0/(1-0,10) = 6,7 1,

ne E¢ — BTpaTH KyJibTypaJIbHOI pIAMHM IiJ 4yac OlocuHTe3y. BupoOHMuUMit
OlocuHTE3 3AINCHIOTH Y ¢depMeHTepi 3 pobounm 00’emoMm Vpob.l1= 6,7. Tlpu
BuOpaHoMmy koeditieHTi 3anoBHEHHS Ki,n = 0,5-0,65 po3paxoBytoTh MOXIUBHUIA
reoMeTpuyHuil 00’em pepmentepa (Vd), 1110 CTaHOBUTH

V¢ = Vpo6.1/K3an = 6,7/0,65 = 10,3 n

[Tpuiimaemo HanOIMK4IMi 32 00’eMoM cTangapTHuil Gpepmentep Ved = 10

J1, YTOUHIOEMO MPUNHATUN paHilie KOe(illeHT 3alI0BHEHHS.
Ksan1= Vpos.1/Vep = 6,7 /10,3 = 0,65.

110 He Habarato 3MiHIOE 3ajjaHe 3HaYeHHs KoediieHTi 3amoBHEHHS Kiyp.
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Puc.1 Cxema mnpuroryBaHHs mociBHOro marepiaay Neisseria
gonorrhoeae CDC-F62: 1 — BupomnyBaHHs B Jiaboparopii (Ha CKOIICHOMY
arapu30BaHOMY CEpEJIOBHUIII B MPOOIPKaxX 1 HA PIAKOMY MOKUBHOMY CEPEOBUIII B

K0J10ax Ha Kayaiil); 2— BupoOHuuuit 6iocunrtes 10 i .
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PO311J1 4. BIOCUHTE3 HIVIBOBOI'O TIPOAYKTY

4.1.11asaxu kaTa00J1i3My pOoCcTOBOIrO cydcTpary y 0i0JIOri4YHOI0 areHra

JI>xepesiom ByIUIELIO Ta eHeprii mpu BupornyBanHi Neisseria gonorrhoeae e
MaHITOI.

Taxk ax y Kyoto Encyclopedia of Genes and Genomes BincyTHs iHpopmartis
po IUISXH KaTaboji3My poctoBoro cyocrpary y mramy Neisseria gonorrhoeae
CDC-F62, tomy mns moOymoBU MUIIXY METa0O0i3My TIIOKO3U OOUPAEMO Cepe
HasABHUX IMTaMiB ojuH 3 skux Neisseria gonorrhoeae FA 1090 [1].

bazyrounce Ha Takux MPUIYHICHHS Ta BUKOPUCTOBYIOUM SIK OCHOBY IS
CTBOPEHHSI KaTa0OJIIYHOTO HUISIXY MaHITOIY KaTaboJ13M COUPTIB — MIIKOMI3 (IUIIX
Em6nena-Meeproda-Ilapnaca), mo npencrasienuit y KEGG mis mramy FA 109,
HABOJMMO CXEMY MEePEeTBOPEHHS MaHiToxIy (puc 1).

Masmniron-docdarpanchepazna CUCTEMA, OCHOBHA cucrema
TPaHCIIOPTYBaHHS MaHITONy, KaTanizye (ochopriioBaHHS BXIAHOTO CyOcTpaTy
OJIHOYACHO 3 iX MepeMilleHHs M 1o MeMOpaHi kiiTuH. L{g cucrema Oepe ydactsb y
TpaHcriopTi D-maniTonmy. Maniton 3a ydacTio MasiTon-¢gocdarpancdepasHa
CUCTEMU MEePETBOPIOETHCS Ha MaHiToN-1-hocdar. Jle 3a aii maniton-1-dpocdar -5-
JIET1IPOTEeHA3! TIEPETBOPIOE MaHiTON-1-hocdat Ha B-D-PppykTo30-6-docdar.

dochodpykrokinaza (riarokokinaza) (KO 2.7.1.11) aktuBye nepeTBOpeHHs
B-D-dbpykTo30-6-dhochary y P-D-dppykroszo- 1,6-dbochar. depmentaTuBHA is
dbpykrozomudochar ampmonazu (KO 4.1.2.13) wa B-D-dppykrozo-1,6-bocdar
MIEPETBOPIOE MOTO Ha Tiirepanbaeria 3-¢pocdar Ta miokcianerordocdart, STKAM i
niero Tpiozodocdarizomepazu (KD 5.3.1.1) nepeTBoproeThCs Ha riitepaibaerig 3-

docdar.
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Jlo mopanbmioro Karaboii3My TIIFOKO3HM 3aJIy4aeThCsl TIIEpabaeria 3-
docdar, mix miero rainepanbaeriny ¢ocdar nperigporenazu (KD 1.2.1.12) Bin
nepeTBOproeThcsl Ha riinepar 1,3-pocdar, mo y cBow uepry Mmija Mdi€r0
docdormineparkinazu (KO 2.7.2.3) nepexoauts y rminepar 3-docdar.

His pochormineparmyrazu (K® 5.4.2.12) na rmiuepar 3-dhocdar iHAYKYE
Horo meperBopeHHs Ha rminepar 2-docdar. Ilig gieto enonasu (KO 4.2.1.11)
rmnepat-2-gocdar mepexoauts y ¢ocdoenonmipyBar. KiHIeBow cTaji€io
NEPETBOPEHHS € YTBOPEHHS TipyBary 3 QocoeHoNmipyBary IMmija JIE0

nipyBatkiHazu (K® 2.7.1.40).

MasiTton
1
Maniton-1-pocdar
2
bpykrosa 6-pocdar
3
dpykro3y 1,6-dpocdar
4
I'minepansaerin 3-pocdar HﬂiOKciaueTct{(bOCQ)aT
6
1-3-JTudochormiuepar
7
3-docdorminepar
!
2-bocdorminepar
9
docdocHoIIpyBaT

10l
[TipyBar
Puc 1. llnsxu kata®omizMy poCTOBOro cyocTpary y O010JIOTIYHOIO

arcHTa

®epmentu: l-maniton-docdarrpancdepazHa cucrema; 2—MaHiToN-1-
dbochar  S—nmerigporenasa;3—rmoko3odocdarizomepaza (K. 5.3.1.9);4-
dochodpykrokinaza (Kd. 2.7.1.11); 5-dbpyxrozobdipocharanpnonaza (K.
4.1.2.13); 6-rminepanpaeriarpudocharaeriiporenasa (K®.1.2.1.12); 7-

dbocdorminepaTkinaza (K. 2.7.2.3); 8-rminepardochomyrasza Ta
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docdormnepardochomyraza (KD. 5.4.2.11); 9-enomaza (Kd.4.2.1.11); 10-
nipyBatkinaza (Kd.2.7.1.40).
4.2 biorpancdopmaiisi pocToBoro cyocrpary y mijibOBuii MpoayKT

Tak sk TOHOKOKOBa BaKI[MHA — II¢ Mpemnapar Ha ocHOBI Oiomacu Neisseria
gonorrhoeae. bioreHes npemnapatiB Ha OCHOBI 0iOMacH BKJIIOYA€ CHHTE3 OCHOBHHUX
OpraHIYHUX CIIOJYK, IO BXOMITh JO CKJIaay MIKpOOHOi KiIiTUHU (OLIKIB,
HYKJICTHOBUX KHUCJIOT, TToJTicaxapuiB i mimifis.) [20]

Bci HeoOxiH1 A cuHTe3y O011KiB 20 aMiHOKUCIOT YTBOPIOIOTHCS 3 MIEBHUX
MeTaboiyHux nomnepenHukis CyOcTpaTamMu IJii CUHTE3Y BYTJIELEBOIO CKEJIETY
aMIHOKHUCJIOT € KUIbKa CIOJyK — TMIpyBaT, OKcajoalerar, 2-OKcoriyTapar, 3-
docdormiuepar, dbocdoeHomnmipyBar, eputpo3o-4-ocdar Ta 5-
dochopudosmmmipodocdar. [21]

biocunte3 HykJIeTHOBMX BKJIIO4a€e B cebe CHUHTE3 IIypUHOBUX Ta
MIPUMITUHOBUX HYKJICTHOBUX KUCIOT. CHHTE3 MypUHOBHUX HYKIJICOTHIIB de novo —
IIe CHHTE3 iX 3 HHU3BKOMOJCKYJSIpHHX TomnepeaHukiB. CyOcTpaTH IJisi CHHTE3Y
MyPUHOBUX HYKJICOTUIIB: - AcmaptaT - ['minun - ['mytamin - TTOK - CO..

CuHTe3 MypUHOBUX HYKJICOTH[IB TMPOTIKAE OUIBII CKIAAHUM HUISIXOM. B
pe3ynbTaTi MeTa0OJIIYHOTO MUIAXY, SIKMUA TOYMHAeThesa 3 S-pochopubdosmn-1-
nipogocdaTy  YTBOPIOETBCA  IMIJA30JIbHUN ~ HYKJIEOTHI. Ipu  aToMu
MIPUMIIMHOBOTO KUIbIA, HEOOXIiJHI ISl yTBOPEHHS IMYPUHOBOTO KUIBI 3
IMiJIa30JbHOTO  HYKJICOTHU]ly, TMOCTynaroTb 3 OikapOoHary, acmaprary Ta
dbopminTeTpariipodosieBoi KUCIOTH. 3aMUKaHHS KUIbIS Jla€ 1HO3UHMOHO(ochar
(mypunoBuit Hykineotua, IM®). Jlekinbka JOJATKOBHX peakuliid MPUBOASTH BiJ
IM® o AM® a6o no 'M®, i napemiti yrBoptotoThcsi ATD ta ['TD.

OCHOBHUMU TONIEPETHUKAMU O10CUHTE3Y JIITIIIB €:

3-pochorminepun, sSkuil  yTBOPIOETBbCS 3 AloKcuaneroHpochary —
IPOMIXKHOTO MPOIYKTY TJIKOII3Y;

YKUPHI KUCIIOTH, K1 YTBOPIOIOThCS 3 aneTuii-KoA.
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VY rpamHeratuBHUX OakTEpiii MypeiHOBa CITKa € OJHOIIAPOBOIO 1 CTAHOBUTH
menme 10 % cyxoi macu KIITUHHOI CTIHKH. Y BCIX TpaMHETaTUBHUX OakTepiil
3BEpXy OJHOIIAPOBOIO UM HaWOUIbIIEe JBOLIAPOBOIO MYPETHOBOIO MiIIKa
pPO3MINTY€ThCS 30BHINIHIA IIAap KIITUHHOI CTiHKU. [le Tak 3BaHa 30BHINIHSA
MeMOpaHa, 110 CKJIaaaeTbes 3 OUIKiB, dhocdoniniai i ginononicaxapuais (JIIIC).

Cxemy 3000paxeHo B J0JaTKy 1.

®epmentu: 1-maniTon-docdarrpanchepazna cucrema; 2—MaHiTON-1-
docdar S5—nerigporeHasa; 3—rmoko3odocharizomepaza  (Kd.5.3.1.9);4-
dbochodpykTokiHaza (K. 2.7.1.11); 5-ppykro306idhocharanpaonaza
(Kd4.1.2.13);  6-rminepanpaeriatpudocdaraerinporenaza (Kd.1.2.1.12); 7-
docdorminepaTkinaza (K. 2.7.2.3); 8-rminepardochomyrasza Ta
dbocdhorminepardpocpomyraza (KD. 5.4.2.11); 9-enonaza (Kd.4.2.1.11); 10-
nipyBaTkinaza (K®.2.7.1.40), 11 — mipyBatnerigporenasa (K® 1.2.4.1), 12—mutpar
cuntaza (K® 2.3.3.1); 13 — akowirarrigparaza (Kd4.2.1.3); 14 -
13ouutparnerigporenaza (K@ 1.1.1.42); 15 — cykuunin-KoArigponaza (KO
2.8.3.18); 16 — dymaparriaparasa, kiaac Il (KD 4.2.1.2); 17 — manataerigporenasa
(K& 1.1.54); 18-ricremunaerinporesasa; 19—apoMaTHYHO-aMiHOKHCIOTHA
tpancaminaza (K® 2.6.1.57 ); 20-mpedenaraeriaporenasa (K@ 1.3.1.12); 21—
tpuntodan-cuataza (Kd 4.2.1.20); 22—ananin-cunresyroua Tpancaminaza (Kd
2.6.1.66 2.6.1.2); 23-dochocepundpocdaraza (K®  3.1.3.3); 24-5-
METUJITETPAriPONTEPOUITPUTIIyTaMaT - romouuctein meruntpaHcdepasa (KD

2.1.1.14); 25-rnmiuuH TrigpoxkcumerunTpancdepaza (Kd 2.1.2.1); 26-ananin-

CHUHTE3yI04a TpaHcaMmiHa3a (Ko 2.6.1.66 2.6.1.2); 27—
BanmiHaminoTpancepaza(Kd  2.6.1.42); 28—neinuHamMiHOTpancdepaza 3
PO3TATYKEHUM JIAHITIOTOM (KD 2.6.1.42); 29—-130neiuH -

13oneimHaMinoTpancdepasa 3 posramyxeHum Janmporom (KO 2.6.1.42); 30-
JTi3uH - ailaMmi”omimenaT-aekapookcmiaza (K@ 4.1.1.20); 31— npiamiHomimenar-
nekapookcunaza (KO 4.1.1.20); 32— rmyramar-cuHTe3yroua TpaHcamiHaza (K

2.6.1.66 2.6.1.2); 33-mpomin-5-kapOokcmnarpenaykraza (K@ 1.5.1.2); 34—
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apriniHocyknuHanpHui miaza (K® 4.3.2.1); 35— rmyramin cunrerasza (KO 6.3.1.2);
36— mpomiH-5-kapbokcunarpenykraza (K® 1.5.1.2); 37— tpankertonaza (K®
2.2.1.1);38— pubo3a-pocdarna nipodochokinaza (KD 2.7.6.1);39—
aminodocdopibocinTpanchepasa (Ko 2.4.2.14); 40—acmaprat
kapOamointpancdepaza (Kd 2,1,3,2 );4l-purigpoopraza (KD 3.5.2.3);42—
murigpooparaerigporenaza (Kd 1.3.5.2); 43— oporat pochopudocinrpanchepasa
(K® 2.4.2.10); 44— opormmamu-5'-hocharaekapookcunaza (KO 4.1.1.23); 45—
ypununat-kinaza (Kd 2.7.4.22 ); 46— wnykieosua-nudocharkinaza (KD
2.7.4.6);47—1td cunTaza; 48—y J1d-3-0- [3-rizpokcumipicToin] N-
alleTUJITIIFOKO3aMiH IeareThIa3a (KD 3.5.1.108); 49—V J1d-3-0- [3-
riipokcumipictoin] riatoko3amin N-amunrpancdepaza (KD 2.3.1.191); 50— Y D-

2,3-mamirnroko3amin Tigposasa (KD 3.6.1.54);
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PO3/1J1 5. OB PYHTYBAHHSI BUBOPY TEXHOJIOI'TYHOI
CXEMHU
5.1. O0rpyHTyBaHHS 10 (pepMEHTALIHHUX MPOLECIB Ta BAUPOOHUYOT0
OiocuHTE3y
5.1.1. O0rpyHTyBaHHS c1I0CO0Yy KyJbTHBYBAHHS I THIY (pepMeHTEpa

KynbTuByBaHHA MOXHa NPOBOJAUTU IOBEPXHEBUM abO IJIIMOWHHUM,
NepioANYHUM Ta Oe3NepepBHUM METO/IaMH, B aepoOHUX a00 aHaepOoOHUX YMOBAX.

Cnoci0 KyJIbTUBYBaHHS 3aJ€KUTh BiJ KIHIIEBOI METH KYyJIbTHBYBaHHS:
HAKOIMMWYyBaHHs OloMacu ad0 OTpUMAaHHS OKPEMOTO MPOIYKTY >KUTTENISIIBHOCTI
MIKpOOpraHi3my (MeTadoJIiTy).

IloBepxneBmii Metoa. [loBepxHEBe KyJIbTUBYBaHHS 3aKIIOYAETHCA Y
BHUPOILYBaHHI aepOOHUX MIKPOOPraHi3MiB Ha IMOBEPXHI PIAKUX 1 TBEPAUX
NOXKMBHUX cepenoBulll. I[lpm 1bOMy MIKPOOPraHi3MH OTPUMYIOTh KHCEHb
0e31ocepeIHbO 13 MOBITPSI.

Januii crnocid KyJIbTUBYBaHHS HE MOKE€ OyTHM BUKOPHCTAHHMM, OCKUIbKU HE
3a0€3MeUnuTh JOCTATHHOTO PIBHS CTEPUIBHOCTI B 3B’S3KY 3 BHUCOKHUM PHU3HKOM
KOHTaMIHallli KyJbTypU CTOPOHHBOIO MIKPOQIIOPOI0, IO € HEOOMYCTUMHUM IpH
BUPOOHUIITBI BaKIIUHU

I'nuOounnunii Mmetox . Ileit MeToa KyJIbTUBYBAHHS J03BOJISIE BUKOPUCTAHHS
PIAKMX TMOXUBHUX CEPENOBHUIL, B SIKMX MIKPOOPTaHI3MU PO3BHUBAIOTHCA MO BCIH
TOBII. Tak sIK MIKpOOpPraHI3MH MOXYTh 3aCBOITH TUIBKM PO3YMHHHUA B BOJII
KHCEHb, PO3YMHITH KHCHIO Y BOJII HEBEJIUKA, TO JUIsl 3a0€3MEeUEHHS POCTY aepOOHHUX
MIKpOOpTraHi3MiB HEOOX1JHO MOCTIHA aeparlisl.

['mubuHHE KyJbTUBYBAaHHS MIKPOOPIaHi3MiB MOXe OyTH MEpioguyHUM alo

Oe3nepepBHUM 1 HamiBOE3NepepBHE.
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Jlns kynetuByBanHs Neisseria gonorrhoeae BHKOPHCTOBYIOTh TITUOMHHUIA
croci®6 KynbTUBYBaHHsS. | TMOWHHE KyJbTHBYBaHHS Ma€ psija TepeBar IMepen
MOBEPXHEBUM, OCKUIBKM JO3BOJII€ 3HAYHO 3MEHIIWTH BHUPOOHMYI ILJIOIII,
BUKJIIOUYAsi€ Py4YHY MpaIio (BUCOKHI piBEHb aBTOMATH3allil), MOKPAIIUTH TIiTl€EHY
mpari, CIpOIIye MEXaHI3allll0 Ta aBTOMAaTH3allll0 BUPOOHUIITBA, BUKOPUCTAHHS
INIMOMHHOTO CHOCiOy KyJIbTUBYBAaHHSA JO3BOJSE JIOCATTH BHUCOTOIO CTYMEHS
CTEpWJILHBHOCTI Ta MiHIMI3y€ PU3UK KOHTaMIHAI1 CTOPOHHBOIO MiepodIIoporo, 1o
0COOJIMBO BKJIMBO NP BUPOOHUIITBI (hapMaIieBTHUHOT MPOAyKIIii.[22]

3 BUIIE CKa3aHOI'O0 MO>KHA 3pOOMTH BHUCHOBOK, II0 HAMOUIbI JOIIJILHUM Ta
3pyYHUM CIIOCOOOM KyJIbTUBYBaHHs IpoaylieHTa Neisseria gonorrhoeae y maHii
TEXHOJIOT1i € MepioinyHe, TTIMOUHHE KYJIbTUBYBAaHHS

OntuManbHa TeMIiepatypa KyiabTuByBaHHs Neisseria gonorrhoeae 3 meroro
oTpuMaHHa OioMacu craHoBUTh 37 °C, mpu 3HAYHININ 3MiHI TeMIepaTypu
KyJIbTUBYBAaHHS MPUTHIUYYEThCS PICT KynbTypu. KynbTypa morpebye aeparliio.,
OnTtumansHe 3HaueHHd pH 6.8 —7.3, pH € BaxyiuBuUM (akTopom, 110 BIUIMBAE HA
Gb1310J10T1F0 MIKPOOPTaHi3My, BIUTMBAIOYM HA PO3UYMHHICTh TTOKUBHUX PEUOBHH 1 1X
NOTJIMHAHHSA, ()ePMEHTATUBHY aKTHUBHICTh, YTBOPEHHS MPOIYKTY 1 HOpMajbHE
(GyHKIIFOBaHHS OKUCHO-BITHOBHUX PEAKITIH.

Oobzpynmyeanna muny gpepmenmepa

Tun depmentepiB (6iopeakTopiB) sl KOXKHOTO O10TEXHOJIOTTYHOTO MPOLECY
BUOWPAIOTh 3 ypaxyBaHHAM clienu(iku MpoIyIeHTa, BIACTUBOCTEH CEpeIOBUIIA
Ta EKOHOMIYHUX MIPKYBaHb.

biopeakTopu NoAISI0Th Ha TPU OCHOBHI FPYIIU:

1) peakTopu 3 MEXaHIYHUM TEPEMIITYBAHHSIM;

2) OapOoTakHl KOJOHM, uYepe3 sKi JyIsi TepeMIlIyBaHHS CepeIOBUIIA
MPOITYCKAIOTh TIOBITPS;

3) epnipTHI peakTopu 3 BHYTPIIIHHOI a00 30BHINIHHOIO ITUPKYJISIIEIO.

[lepeminryBaHHsI 1 UUPKYJAIIS KyJIbTypaJIbHOI PIIMHM B HUX 3a0€3MEYy€ThCs
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MOTOKOM TMOBITPS, 3@ paxyHOK SKOTO MDK BEpXHIM 1 HIDKHIM IIapamu
KyJIbTYpaJbHOI PIAMHA BUHUKAE TPATIEHT IITHHOCTI.

OCKUIbKM, HAMOUIBII JOIIJIBHUM Ta 3PYYHHUM CIIOCOOOM KYJIbTUBYBaHHS
npoxayieHta Neisseria gonorrhoeae y maHiii TeXHOJIOTI € TIEpioJUYHE TITHOWHHE
KyJIbTUBYBaHHS, TO HaWKpalldM BapiaHTOM € BHUKOPUCTAaHHA (QepMeHTepa 3
OJIHOBAJIbHOIO TypOIHHOIO MIIIAJIKOIO 1 6apOOTaKHOIO aepalli€ro.

depmeHTepr 3 KOMOIHOBAaHHMM BBEJEHHSM €Heprii MmicTkicTio Big 10 1
MalOTh PsJl 3arajJlbHUX KOHCTPYKTUBHUX O3HAK:

BuzHauuBmuCh 31 cnocoOOM KylIbTHUBYBaHHA Ta (Pi310JI0r0-010XIMIYHUMHU
0COOJIMBOCTSMH MPOAYLIEHTa, 0OUpaEMO HEOOX1IHE OCHAIIEHHS aJisi (hepMeHTepa,
ske 0 3a0e31me4YniIo CTBOPEHHS IAHUX YMOB.

1. ¥ npomeci kympruByBanHsa mTamy N. gonorrhoeae CDC-F62
0COOJIMBOIO YMOBOIO € T0/1aua aepariifHoro moBiTps.

2. Jlns inTeHcudikaiii MacooOMIHHUX MPOIECIB Ta Kpaloi TOMOTeHi3allli
KyJIbTYpaldbHOI  PIIMHA BUKOPHCTOBYETHCA  MMEPEMIIIYIOYMI  OPUCTPIA 3
MOXIJIMBICTIO PEryiboBaHHS dYacTtoTu 00eptiB. Ockinbku mpoxaymeHTt  N.
gonorrhoeae He yTBOPIOE MIlleNiid, HAIJIUINKOBI 3pi30BI 3yCHIUIA HE OYAyTh
HEraTHMBHO BIUIMBATH Ha KYJIbTYPY MIKpPOOpraHizmMa, TOMy g €(GeKTHBHOTO
NepeMIITyBaHHS KyJIbTYPaJIbHOI PITUHU OOMpaEMO TypOiIHHY MIMIANIKY.

3. Jlns 3a0e3neyeHHsl CTalOl TeMIlepaTypu KyJIbTUBYBaHHS (QepMeHTep
OCHAUIYETHCS COPOUYKOIO 1 JATYUKOM TEMIIEPATypH.

4. Jlns 3ano6iranHsi MO>KJIMBOTO YTBOPEHHS MiHU Oy/1eMO BUKOPUCTOBYBATH
XIMIYHHMM CIIOCIO MHOTACIHHS.

5. Jlna xoutpomto piBHS pH KymbrypasnbHOi piauHN  PepMeHTep
OCHAIY€EThCS TaTYMKOM pH Ta 1aT4nKoM piBHS KHCHIO.

3 3aMOBJICHHSIM I110/10 BUPOOHHUIITBA (pepMEHTEpa 3 3aJaHUMU MTapaMeTpamu
MOkHa 3BepHyTHCS 10 ¢ipmu  «AJICU» [23] mo, peanizyenabopaTopHi

dbepmenTepu 06’emom Bia 3 g0 10m.
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Jlaboparopuuii ¢pepmentep Bix BupoOHHKaA «BioFlo 320» BcTaHOBIIOETHCS
Ha TuiaTdopwMi. JIerkicte B 0OCIyroByBaHHI 1 eKcIuTyaTarlii 3a0e3medyeThes
BIIKPUTOIO KOHCTpPYKIIi€r0. [{eHTpanbHe po3TalryBaHHsS BXOMIB 1 BUXOMIB IS
napa, BOJ, MOBITPS 1 BIAMPAIbOBAHOI BOJIX 3BOAMUTH A0 MIHIMYMY 4ac i 3yCHILI,
HEOOX1TH1 IS MATOTOBKHU 10 POOOTH.

Mimanku 00epTaroThCs 3a JOMOMOTOI0 MPSIMOTO MAarHiTHOTO MPHUBOY, IO
JI03BOJIsI€ 3a0€3MEUNTH TEPMETUYHICTh Ta JIO3BOJISIE PETYIIOBATH 00EPTU MIIIATIKA
B IIIMPOKOMY Jiana3oHi [23].

CranaapTHi po3’€MH rapaHTYIOTh JIETKICTh B YCTAHOBII 1 3aMiH1 JATYUKIB 1
JI0JIATKOBOTO YCTaTKyBaHHA JUIsl, aepallii, BiA0Opy mpo0, 3By, NIHOTACIHHSA, NPU

CKJIaJIaHH1 Ta eKCILTyaTaIlii.

Puc.3.1  Jlabopatopuuii  ¢epmentep  ¢ipmu  «BioFlo»,ocHameHi

OaraTopazoBumu emHocTsiMu BioBLU 320, 06’ emom 1051

VYcraTkyBaHHS MOBHICTIO BiANOBIAAE K HarlioHaTbHUM, Tak 1 cGMP / FDA
CTaHJapTaM.

OTxe, 3 yChOTO BUIIECKA3aHOTO MOKHA 3pOOWTH BHCHOBOK, IO JUIS
MPOBEJICHHSI BUPOOHUYOT0 O10CHHTE3Y JOLIBHUM € BUKOPHUCTaHHSA (epMeHTepa

dbipmu «BioFloy, 06’emom 10 1.
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5.1.2. O6rpyHTyBaHHs BUOOPY cTail MiATOTOBKH aepauiiiHOro,
BEHTHJ/ISIIAHOTO Ta CTHCHEHOTO MOBITPSI
JI1st KybTUBYBaHHS MIPOJIYIIEHTa TOHOKOKOBOI BaKIIMHUA HEOOX1THUN BUCOKHIA
piBeHb aepailii, TOMYy MIATOTOBKA CTEPWJIBHOTO aepaliifHOTO TMOBITPS MpHU
KynbTuByBanHi mTamy Neisseria gonorrhoeae CDC-F62 € opniero 3
HaWBaXIMBIIIKX 3a]1a4 HA BUPOOHUIITBI.

[ToBiTps Ha aeparlito B BUPOOHUYMI (PEepMEHTEpP MOJAETHCA 32 JOTIOMOTOIO
KOMITpecopa BOY/I0BaHOTO B OJIOK YIIpaBIiHHAM (pepMeHTepa.

Aepaniiine mTOBITPA Uil BUPOOHUYOTO KYyJIbTUBYBAaHHSA 3a0MPAETHCS
KOMIIPECOPOM 0€3M0CepeHbO 3 MPUMIILLIEHHS, OCKUIBKU MOBITPS B IPHUMIIICHHI
BXKE OYMILEHE JI0 KiIacy 4YUCTOTH B Ta crepuiizyeTbcsi  3a JOMOMOTOIO
1HIMBITyaTbHOTO QiIBTpa (PLIETP BUCOKOI €PEKTUBHOCTI).[22]

[nmuBigyansHi  (UIBTPU  BCTAHOBIIOIOTHCA  OE3MOCEPENHBbO  TEpen
dbepmenTepoM. BukopucTaHHsS X 1HIUBITyaIbHUX (IIBTPIB, SIKI 3aMIOBHIOIOTHCS
HAJTOHKMMU MeMOpaHaMH 4YMd  BOJIOKHAMH, Ja€ 3MOTY OTpUMaTH TMOBITPS 31
CTyneHeM OYUCTKH 99,9999%.

VY cydyacHUX MIKpOOIOJIOTIYHUX BUPOOHUIITBAX CTABJSTh BUCOKI BUMOTH JI0
OUHUIIIEHHS TEXHOJIOTIYHOTO TIOBITPSl, IO TOMAEThCA IS aepamii mpu
KyJIbTUBYBAaHHI MIKPOOPTaHI3MiB TPOJYIEHTIB O10JOTIYHO AKTUBHUX PEUOBHUH.
HaBiTh HE3HaUYHa KUIBKICTh CTOPOHHBOI MIKPO(IOPH B MOBITPl MOXKE MPU3BECTH
110 1H(1KYBaHHSI TTOKUBHOT'O CEPEOBHIIA Ta PI3KOTO 301JIBIIEHHS BTPAT MPOIYKTY.

Oorpynmyeannusa cmaoii ni020moeKu 6eHMUNAUIIHO20 NOGIMP

BupoOHUIITBO CTEpUIIBHUX JIKAPCHKUX 3aC00IB MOBHMHHO BHUKOHYBATHCS B
YUCTUX BUPOOHMYHUX 30HAX, Y SAKI JOCTYN IMEpCOHaNy, 0OJiaJHAHHS 1 MaTepiajiB
MOBUHEH BIJIOYBATHUCS 4Yepe3 MOBITPSHI LUTIO3U. Y HUX MOBUHEH MIATPUMYBATHUCS
HAJCKHUM CTYMiHb YHUCTOTH, IO perjaMeHTyeThcsi mnpaswiamu GMP, a
BEHTWISLIMHE TMOBITPS, IO HAAXOAWUTH, IMOBUHHE TNPOXOAUTH OUWIICHHS 3

BUKOPHUCTAHHAM (1IBTPIB BIAMOBIIHOT €(EKTUBHOCTI.
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Ockiibku, mpenartaT sBis€ co00i0 ¢apMaleBTUYHUN MPOAYKT, a came
BaKIIMHY, 110 OJIEPXKYETHCS 3 BUKOPUCTAHHIM MAaTOT€HHOTO MIKpOOpraHizma, st
3a0€3MeUYCHHs] HAJIEKHUX YMOB CTEPHIBHOCTI Ta 3aXWCTy BiJl MOXJIHUBOI
KOHTaMmiHalii, ioro BUPOOHHUIITBO MAa€ MPOBOJUTHCH B UUCTHUX MPUMIMICHHSIX 3
KJIAaCOM YHCTOTH He Huxk4e B. [24]

VY npumilieHHAxX He HIK4Ye B Kiacy 9MCTOTH BUKOPUCTOBYEMO JIaMiHAPHUM
TOTiK moBiTps[25].

5.1.3.00rpynTyBaHHs BUOOPY MUHHHUX Ta Je3iH(}iKyBaJIbHUX 32c00iB
CanitapHa 006poOka (MUTTS Ta Ae31H(MEKIlis]) TPUMIIIEHb, TEXHOJIOTTYHOTO

oOnajHaHHS, KOMYHIKalliii, BHYTpPIIIHbOLIEXOBOI TapH, 1HBEHTApIO, CAHITApHO-
TEXHIYHOro OOJagHaHHS Ta I1HIMMX OO0'€KTIB MIANPUEMCTB 3 BHPOOHUIITBA
JIKapChKUX 3acO0IB € HEBIT'E€MHOI CTai€l0 TEXHOJOTIYHOTO IIPOIIECy,
CIpSIMOBAHOI Ha 3a0€3MEYEeHHS PErIaMeHTOBAHOI MIKPOOIOJIOTIYHOI YHUCTOTH
IPOAYKIIT 1 emiieMiuHO0T Oe3MeKH TEXHOIOTuHOoro mporiecy [26].

[Ipenapatu, siki BUKOPUCTOBYIOTHCSI IS MUTTA Ta Je31H(MEKIT MOBUHHI
BIJIMOBIJIATH PSAY BHUMOI, Ce€pel S[KUX: IIMPOKUWA CIEKTp aHTUMIKPOOHOT
aKTUBHOCTI, Oe3neka JUIs JIIOAMHM Ta HABKOJIMIIHBOTO CEPEeOBHILA, XOpolla
PO3YMHHICTh B BOJ1, €PEKTUBHICTh IPU B3aEMO/I1 3 OPraHIuHUMHU 3a0pyAHEHHSIMU,
HEWUTPAJIbHUM 3aI1ax TOILIO.

1106 oOpaTu MuitHMiA Ta Ae3uH(iIKyBaIbHUMN 3aci0, HEOOX1THO BPaxoByBaTH
HOro BapTICTh Ta BUTpPATH Ha OOpOOJIIOBaHHS MOTPIOHOI MIIONII BUPOOHHUYOTrO

npumimenns. [Ipubmusno Ha 1 M2

3arpavgaetbcsi 100 Mi poOGOUYOTO pPO3UMHY
MUWHUX 44 JIe3UH(IKYBaILHOTO 3aC00Yy.
Bubip 3acobis ons mumms ma oezingexyii
"Centomakc-HII"— nesindexuiiinuii 3acid0 BUIYCKA€TbCA Yy BUIIISL
MOPOIIKOMOI0HOT Macu BiJl OUIOr0 J0 CBITJIO-)KOBTOTO KOJHOPY 3 MOMIPHUM
3a1maxom XJopy.

[Ipenapar mnpusHaueHudd st Je3iHGEKIIT TOBEPXOHb MPUMIIICHbD,

oOJlafHaHHs, 1HBEHTAplO, CHEHOASITY TMPU  MPOBEACHHI  MPOdUIAKTUYHOT
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ne3iHdexInii, 3He3apaKeHHs] TOBEPXOHb MPHUMIIIEHb, TBEPANX MEOIIIB, 30BHIIHIX
MOBEPXOHb amapartiB 1 MPUIaAiB IpU MPOBEACHHI MPODUIAKTUYHOI Ae3iHeKIIi Ha
MIMPUEMCTBAX XIMIKO-(hapMarleBTUUHOI, MIKpOO10J0TiyHOI 1 O10TEXHOJOTI4HOI
IPOMHUCIIOBOCTI 3 BHUPOOHHUIITBA HECTEPUIBHUX JIIKAPCHKUX 3aco0iB y
npuminieHHsx kiaaciB yuctotd C 1 D, a Tako Ha MiIpUEMCTBAX KOCMETUYHOI Ta
XIMIYHOT TPOMHUCIIOBOCTI.

Po6oui poszunnu 3aco0y "Centomakc-HII" rotyroTs Oe3mocepentabo mepen
BUKOPHUCTAaHHAM. JlomyckaeTbcsi 30epiraTy HEBUKOPHUCTAHUN poOOYMi pO3UYUH
npotarom 7 nmi0 Mmiciisg MPUTOTYBaHHS 32 YMOBHU MOTO 30€piraHHsl y 3aT€MHEHOMY
MICIIl y TIOCY/Ii 31 IITBHO 3aKPUTOIO KPUIIKOIO [27].

”CAHIMAKC” — pigkuii  BHCOKOKOHIIGHTPOBAaHUW  HEUTpaIbHUMN
Ne3HQEeKmiMHi  3acid 3 TMOMIPDHUM IMIHOYTBOPEHHSIM I JAe31H(eKli,
NEePeICTEPUIIZaliiHOT0 OYMILEHHS, MOTOYHUX 1 TeHepaJbHUX MNpUOUpaHb Ta
MUUIKH.

3aci0 npu3HAYEHU JUIsl MUTTS Ta 1e31H(PEKIIIT TEXHOJIOTMYHOro 001 IHaHHS,
30BHINIHIX 1 BHYTPINIHIX TIOBEPXOHH €MHOCTEH 1 pe3epByapiB, TaHKIB,
TpyOOnpoBOAiB, mnpoaykTonpoBoaiB (B T.4. CIP-mwmiika), QacyBaibHOro
oOnajHaHHS, IHBEHTApIO, TapH, MOCYJy, CAHITApHOTO Ta CHEIIaJbHOTO OJTY,
MOBEPXOHb TMPUMIIICHb, CAHTEXHIYHOTO OOJaJHAHHS, CTBOPEHHS CaHITAPHUX
Oap'epis.

3acib 3aCTOCOBY€ETHCS y BUTIISII BOJHUX POOOUYMX PO3YHHIB B KOHIIEHTpPAITii
Bix 0,04% no 0,25% mo nmpenapaTy B 3aJ€XKHOCTI BiJ cepu 3aCTOCYBaHHS, , BUIY
3a6pynnenns. Hopma Butpatu po6oudoro posumny - 100 mu / m? . Cnocobu
oOpoOKM: py4dHMI (IPOTUpAHHSA, 3pOILEHHS, 3aHYpPEHHS, 3aMOYyBaHHS,
3alIOBHEHHS), MEXaHI30BaHUU (B T.4. B MigyioroMuitHux mamwuHax, CIP-muiika),
aepo3oibHuii [28].

”HOBOXJIOP-EKCTPA” — pinkuii yHiBepCcaJbHUNW KOHIIEHTPOBAHUMN

JYy>)KHUR J1e31H(QEeKIIHHUM 3aci0 Ha OCHOBI TIMOXJIOPUTY HATPIIO 1 KOMILIEKCY
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JOTIOMIKHHUX (YHKI[IOHAJIbHUX KOMITOHEHTIB 3 LIUPOKOI0 CHEpOI0 3aCTOCYBAaHHS
(mesiH(exIIis, mepencTepu3aliiiie OUUIEeHHS, CTEPIITI3AIis).
Cdepa 3acrocyBanHs:

Muttss Ta gAe3iH¢eKIis TEXHOJOTIYHOro OOJaJHaHHSA, €MHICHOTO

oOjlagHaHHs,  BUpPOOHMYOro 1 Jy1abopaTOpHOro  TMOCYHdy,  IHBEHTapIo,

BHYTPIIIHBOIIEXOBOI 1 0OOOPOTHOI TapH; MOBEPXOHb MPHUMIIIEHh Ta BUPOOHUUYOTO
obnagHanHs; Jlesindekiis Ta BigO1TIOBaHHS CIICII. OISITY;

3acib 3aCTOCOBY€ThCS Y BUTIIAJI BOJHUX POOOYMX PO3UYMHIB B KOHIICHTpAILIi MO
aktTuBHOMY XJ10py BiZ 0,01% 1m0 0,5% B 3anexxHOCTI Bi chepu 3aCTOCYBaHHS, I
o0poOKHU, BUIY 3a0pyaHEHHs, 30yaHuKa 1 00'ekTiB 00poOku. Hopma BuTpatu
poboyoro po3uuny - 75-100 M/ M2 [19].

OTtxe, mpoaHali3yBaBIllk BUIIE HABEACHI JlaHl, MOXHA 3pOOUTH BUCHOBOK,
mo I jae3uH(eKIi  TEeXHOJOTIYHOro  OOJIaJiHaHHS  JOLUUIBHUM  OyJie
Bukopucrtanusa 3acody «CAHUMAKC». lns ne3indexiii cTiH, MiAJIOTH, BIKOH,
JIBEpEN a Tak0 30BHIIIHIX MOBEPXOHb 00JIAJTHAHHS JOLIILHO BUKOPHCTOBYBATU
3acobu «Cenrtomakc-HII», oOCKibkM BOHH € MHHHO-AE31H(PIKYBaILHUMU
3aco0amMu, 0 JTal0Th 3MOTY 3a0IMaUTH KOIITH, TAKOX MOYEProBE 3aCTOCYBAHHS
JBOX PI3HUX JE31H(IKyIOunXx 3aco0iB

JIO3BOJIMTh YHUKHYTH  YTBOPEHHS

PE3UCTEHTHUX IITaMiB MIKpOOPTaHi3MiB.

Tabnuys 1.1.

Y3arajibHeHa XapaKTEePUCTHKA BUTPAT MUITHUX Ta Je3iHQIKyBaTbHUX
3ac00iB /151 BUPOOHUIITBA BAKIIMHU TOHOKOKOBOI

l'[..uoma o . N KparnicTn
miasarae Je3in¢pikyrounii 3acid 06pobKn
Ae3iHpexuii
Haiivemy- Kinbkicr Mon Hopmu
No Bammy b H(?TO‘I Ipu KoHuer- | BuTrpaTn
. . .| migposni - reHepaJibH pauiss | podouor
fUApo3 =B JiB ﬁm::gn 0-My Hazsa | po0ouor 0 I(-)Ig gﬁ Ha
pHo: npuoupan 0 PO34YHHY 7100y pik
paHHi cAlb
v | HiyM? (1) PO3UMHY na 1
M= () KB.M
Ob6nagHeHHs "CAHU 100
1 | ,iuBeprap, 3 30 30 MAKC’ | 0,25% e - 1 52
KOMYHIKaIi1 ’
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"Cenrto 100
ITizgora 3 20 20 Makc- 1% 2 1
oI MJI/M 0 60
. . "Cento
Crina, ABepl, | 4 45 vake- | 1% 100, 4
BiKHa - oI MJI/M 8

5.1.4. O6rpyHTYBaHHS 0CO0JMBOCTEH NPUrOTYBaHH i cTepuIizamii

IMOKUBHOI'0 CepeaoBuIa 1JIA OACPKAHHA iHOKy.]IﬂTy Ta BHpOﬁHI/I‘IOI‘O

OiocuHTE3y

Jns  xyneruByBanHs 1ntamy Neisseria gonorrhoeae CDC-F62 nmms

OTPUMAaHHA TOHOKOKOBOI BaKIIMHU BUKOPHUCTOBYIOTh CCPCAOBHIIC AAHOI'O CKIIAAY

(r/m):
Masniton
Tpunrton
M’sicHHi €KCTpaKT
Jpi>KIKOBUHM aBTOMI3AT
Xnopu AiTito
Xnopup HATPirO
[y
[TipyBaT HaTpito

[IpoananizyBaBuIn

CKJIanjg

20 r/n
10 r/n
10 r/n
5.0r/n
5.0r/n
5.0r/n
1.3 1/n
3r1/n
MO>KUBHOTO Neisseria

Cepe/IOBHINA  JIs

gonorrhoeae CDC-F62 Mo)kHa TOIIIMTH HOro Ha TaKi KOMITO3HMIIIi(3aJIe)KHO Bij

XIMIYHUX BJIACTUBOCTEH Ta PEXKUMY CTEPHIII3AIlli OKPEMUX KOMIIOHEHTIB):

Komno3umiss A: Maniton, ApLKIKOBHM aBTOJI3aT, TPHUIITOH,

excTpakrt, riuinuH, (112°C,30x8.)

M’ ICHUN

Komno3uuis b: Xnopua nitiro, xmopun Hatpito mipyBat Hatpito (131°C,

40xB)

3rifHO pO3paxyHKIB, HaBEACHUX Yy po3Aull 1, BUPOOHHMYE KyJIbTUBYBAaHHS

3MIACHIOETBCS Y (pepmentept ob0'emom 10 1, mo wmictute 6,7 1 cepeAoBHILA.

[TigroToBKa MOCIBHOTO MaTepially BinOyBaeTbcs B OAHY CTajilo (B Kojabax Ha

KadJaJIi).
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Ocoonugocmi niocomoeKku ma cmepunizayii ROHCUBHO20 cepedosua 0
00€PHCAHHA THOKYIAMY 8 KON0aX HA KAYAIKAX.

[epmmii eTan BHUPOIIYBaHHS TIOCIBHOTO Marepialy Tependavae
KyJbTUBYBaHHS B KoJ0ax Ha kadanii. [[ns mporo HeoOximHo 0,67 1 MOXKUBHOTO
cepenoBuiia (quB. po3aut 1). s ctepuiizaiii KOMIOHEHTIB 00MpaeEMO aBTOKJIAB
3 BepTUKaJIbHUM 3aBaHTakeHHsaM 5075 ELV-WR, [15].

Komnosumiss A (MaHiToN, IPLKIKOBHM aBTOMI3aT, TPUNTOH, M SCHUHN
€KCTPaKT, IJIIIUH, ipyBaT HATpito B 00’ eMi 400 M1 cTepminizyemMo B KoJo1 mipu t =
112°C mpotsarom 30 xB.

Komnosumito b (xiopua Jitiro, xmopujx Hatpito) B o0’emi 230 wmur
crepuiiizyeMo B ko161 ipu t = 131°C mpotsrom 40 xB.

Crepunizanio cepefoBUIIAa JUIsl BHPOIIYBAHHS IOCIBHOIO Marepiainy B
KoJ0ax Ha Kayaikax OylneMo 3AiMCHIOBaTHM B aBTOKJIABI, OCKUIBKH 00’ €MU
MOKMUBHOTO CEPEIOBUIIA HEBEIHKI.

Ocoonueocmi nio2omoeku ma cmepunizayii ROHCUBHO20 cepedosuula 0
8UPOOHUYO020 OioCUHmE3Y.

Jlist BupoOHUYOro epMeHTepa 00'eM cepeoBHUINA CTaHOBHUTH 6,7 . [l
CTepuizaiii Takoi KUIbKOCTI TOXXHMBHOTO CEPEJOBHINA TaKOX  JOIJIBHO
3aCTOCOBYBATH CTEPEII3AIliI0 B aBTOKJIABI.

Komnosumiss A (MaHiTOJ, APLKIKOBHM aBTOJI3aT, TPUNTOH, M’ SICHUU
eKCTpakT, riinuH,) B 00’emi 5400 min crepmmizyemo B kosibax mpu t = 112°C
npotsirom 30 XB.

Kommnosuttito b (xiopun mitiro, XJI0pU HATPitO, MipyBat HATPir0) B 00°emi 975 M
crepuiizyeMo B k0161 pu t = 131°C mpotsarom 40 xB.
5.1.5 O0rpyHTyBaHHs BUOOPY NMiHOTaCHUKA.
Js1st 60poTHOU 3 THOIO y PepMEHTEPaX BUKOPUCTOBYIOTH TTIOBEPXHEBO

aKTUBHI PEUYOBMHU: POCIHMHHI OJIii (COEBY, COHSITHUKOBY), TBAPUHHUN KUP

(stp 1,
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KUTOBUH 5KHp), @ 1HOJII MIHEpaJIbH1 0111 (Ba3eniHOBY, NapadiHOBY), COUPTH i
BUII JKUpHI KUCIOTH. Hepigko B SKOCTI MIHOTaCHHKIB BUKOPHUCTOBYIOTH
creniajibHi CHHTE30BaH1 PEYOBUHH.

OpnauM 3 ePeKTUBHHUX THUIIIB MIHOTACHUKIB € CHJTIKOHOBI TIIHOTaCHUKH.
CuUJIKOHOBI TTHOTACHUKU TIEPEBEPIIYIOTH OpraHiyHi aHajJord IO TMIHOTACHIN
3IaTHOCTI, MPalIOIOTh IBHIIE, JiOTh JOBIIE. BiIpi3HAIOTECS €KOHOMIYHICTIO
(Butpara Big 0,00001 mo 1%) - iX moBepxXHEBUIA HATAT Ay>KE MaJUi 1 BOHU IIBUIKO
PO3TIKAIOTHCA IO MHOYTBOPIOIOYOMY CepeIOBUII. XIMIYHO 1HEPTHI 10 OLIBIIOCTI
PEUYOBUH - JIIOTh HE3aJIE)KHO BiJ] KOMIIOHEHTIB, II0 BUKIUKAIOTh YTBOPEHHS
NiHU. 3aCTOCOBYIOThCA B IIMPOKOMY Jliana3oHi Temmepatyp - Big -40 °© C go + 250
° C. Bigpi3HSI0ThCS MaJOK TOKCHYHICTIO, HE JICTKUM, 3JaTHUN MpaIfoBaTH B
PI3HUX CepeOBUIIAX, MOKEK0-BHOYyX00e3neunnit.[29]

[IpoananizyBaBIIM aCOPTUMEHT TMIHOTACHUKIB TMpPEACTaBICHUN Ha
puHKy obOupaemo miHoracHuk XIAMETER ® AFE-1510 Antifoam Emulsion.
JlaHHUH MIHOTaCHUK MOX€ BHMKOPHUCTOBYBATUCA [JIsl IMIHOTACIHHS y BOJHMX
CepeloBUIIIAX B 4YHMCTOMY abo posbamiaeHomy Burisal. Po3Bemenuwii Marepian
NOBUHEH OyTH BUKOPUCTAHUH SIK MOXHA MmIBUIIIE. Matepian, Oyaydu po3BeACHUM
y criBBigHoIIeHH] 1:50 30epirae cTabIbHICTh MPOTATOM THXKHS.

IIepeBaru:
— EdexTuBHMIi B rapsunXx 1 XOJOJAHUX CUCTEMAX.
— IIpocTuil y BUKOpHCTaHHI.
— EdexTuBHMIA y HU3bKUX KOHIICHTPALIISIX.
Cxknan: 10% cumnikonoBa emyinbcis. Hazsa INCI: cumeTnxoH.
Bianosinae mnopmam MO3 Vkpainu, mae xapuoBuii craryc FDA, USDA,
EPA, BGVV, KOSHER, EUROPEAN UNION REGULATIONS [30].
PexomennoBana mouatkoBa konieHtpailis 100 gyactuH (B mepepaxyHOK Ha
aKTUBHY pEYOBMHY) Ha MUIBHOH YacTUH MIHOYTBOPIOOYOI cuctemu. B
NepepaxyHKy Ha 00’€M MOXKMBHOIO CepeoBulla, 110 Oyle BUKOPUCTOBYBATHUCH

Ui BUpOOHUYOro KynbTuByBaHHS (6700 mut), HEOOXigHA KUIBKICTh MIHOTACHUKA
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craHoButuMe 0,5 M. Takuii HeBenmukwii 00’€M TIHOTACHHWKA AOLIIBLHO Oyre
CTepUIII3yBaTH JOJABIIN HOTO 10 KOMIIO3UIlT A Ta CTEpHIII3yBaTH Pa3oM 3 HEIO B
aBTokiasi rpu 112 °C npotsirom 30 xB.
5.2. O0rpyHTYBaHHS CTaliil BUAIJIEHHS i 0OUMIIEHHS HLJIbOBOIO
NPOAYKTY

KynerypanpHa piguHa TOHOKOKOBOI BaKIIMHM MICTUTh MIKPOOHY Macy
xuBUX KaitaHE Neisseria gonorrhoeaera  3ajMINKH IOKUBHOTO CEPEIOBHIIIA,
MPOJYKTH METa0O0III3MY.

OnepxanHs iHakTHBOBaHWX KiiTHH Neisseria gonorrhoeae Bkirouae Taki
eTarnm:

ellepmmii eran — Binizienns 6iomacu npoxyuenta Neisseria gonorrhoea

Bil KYJIbTYPAJIbHOI PiIMHU

JI1s1 KOHIIEHTpYBaHHS 610MacH Ha ChHOTOHIIIHIN AEHB 3aCTOCOBYIOTHCS TaKi
METOAM: Ghinbmpayis, promayis, yenmpugpyeysanns, cenapayis [31].

PosrnssHemMo Bcl 1ii METOIU 1 0OepemMo, SIKMil HalOUIbIIe MiAXOIUTh IJIst
BulIeHHs Giomacu Neisseria gonorrhoeae Bij KyJibTypaibHOT PiTHHH.

@inbTpyBaHHS — BIJAUIGHHS TBepAOi ¢a3u Bi PIOKOI MIISAXOM
MPOXOKEHHS 4epe3 (iIbTpyrounii Marepian abo uepe3 MoJiMEpHYy MeMOpaHy 3
BIJIMOBITHUM JI1aMETPOM OTBOPIB.

Jlanuii MeToJN HE € aKTyaJlbHUM Ui BimuiieHHS Oiomacu Neisseria
gonorrhoeae oOCKUIbKH II€ TPU3BEAC 10 BEIMKHX BTpPAT OioMacH 3a paxyHOK
MPOXO/IKEHHS YaCTUHU KIIITHH 4Yepe3 MOopH (PUIbTPYHOYOro marepiaity, dyepe3 Iio
nopu QiuIETpyrouoi MeMOpaHuW 3a0MBalOThCA Ta TMOTPEOYIOTh 3aMiHM YU
perexepaiii.

dyoTanist — BUIIJICHHS 3 PIIKUX TBEPJUX YACTOK a00 YaCTOK 1HIIOI Pi1IUHU
3a JIOMOMOTOI0 MPOYyBaHHS Kpi3h Hel ra3y. dmoTarlis 3acHoBaHa Ha MPWJIMIAHHI
YaCTOK, SIKI Tpeba BUAUIUTH JI0 MMyXHUPIIIB Tazy.

3acrocyBanHs Metoay uortaiii juig  BigmiaeHHs kmitmH - Neisseria

gonorrhoeae Bix KyJbTypadbHOI pIOUHH € HEJAOUIJILHUM, OCKUIBKH BiH
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MPU3HAYEHUN I 3TYMEHHS OUThIIMX 1 BaXXYMX KJIITHH TAaKUX K JPIKIKI Ta
Mmikpomiretu. KpiM Toro, cTymiHb OYHIIEHHS KyJIbTYPaJbHOI PIAUHU BiJ KIITHH 32
JIOTIOMOT'O0 IAaHOTO CITOCO0Y HEBUCOKHUH.

Cenapanisi — mporiec  OCHOBaHWM Ha BUIMUJIEHHI YacTOYOK 3 PI3HUMH
XapaKTepUCTUKaMU. PyIiiftHOIO CHITy MPOLECY SIBISETHCS BIALEHTPOBA CHUJIA.

EdexTuBHICTh cenmapyBaHHS NPOIOPIiHHA dYacToTi 00epTiB Oapabany,
niameTpy c¢ OapabaHy, po3Mipy YacTOK, PI3HHUIIl TYCTHH TBEpAOi Ta piakoi ¢as.
Henomnikamu € migBuiiieHa eHEProEMHICTD MPOIIECY.

HenTpudyryBaniusi — mnpolec 3HEBOJHECHHS 1 PO3AUICHHS CYCIEH31d Ha
piaKy 1 TBepAy (a3 mij J1€r0 BIALIEHTPOBUX CUJI. MalllMHM 1715 311MCHEHHS TaKHX
orepalii Ha3WBAIOTHCS LEHTpUdyramu, ki MIAPO3AUISIOTHCS Ha (DUIBTPYHOU],
0CaJKyBaJIbH1 1 KOMO1HOBaHI (0CaKyBaJIbHO-(DUIBTPYIOU1).

IIepeBaru

® MEHIIIl BTpaTu 6ioMacH MOPIBHAHO 3 (PUIBTPYBaHHSM Ta (HIIOTAIII€IO;
® MOJXKJIMBICTh aBTOMATHU3YyBaTH MPOIIEC;

® BHCOKHUI (HaKTOp PO3ITICHHS;

® DPO3BHHEHA MMOBEPXHEI0 OCAHKCHHS;

® BHCOKHI CTYIIHb PO3/IJICHHS BUCOKOIUCTIEPCHUX CHUCTEM.

s Bigmimenus Oiomacu Neisseria gonorrhoeae HaigoUiIBHIIIMM OyIe
BUKOPHUCTAHHS METOAY LIEHTPU(PYTyBaHHS, OCKUIBKH BUPOOHHUIITBO KYJIbTYpPaIbHOI
PIAVHY 32 IUKII € HE BEJIMKUM.

Januii eran mnepenbayae BiAJMUIEHHS KIITHH BiJ KyJbTYpajbHOI PIIUHU
MeronoM ueHtpudyryBanss. lLlentpudyryBanna npoBoasts npu 0,1 - 4 5/xB,
npotsiroMm 15 xB ipu 4 °C.

o /I[pyruii eranm — iHAKTHBaUiA OaKTepialbHUX KJITHH 3 JT0AABAHHAM

iH’ ekuiiiHoi Boau
IcHye nBa OCHOBHHMX METOAM 1HAKTHBAIll OIOJIOTIYHUX areHTIB MPHU

BUPOOHUIITBI BaKI[MH — 1€ XiMiuHa Ta (Pi3MYHA 1HAKTUBALIIS.
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Merona XiMIYHOI 1HAKTUBAIlll 3aCHOBAaHI HA dil XIMIYHUX CIHOJYK Ha
O10JIOTIYHUI areHT.

I3 ximiunux cmonyk 1y 1HaKTHUBAIli MIKpOOpPTraHi3MiB HalyacTille
3aCTOCOBYIOTH (hOpMaJTbJIETi], OeTa-TPOIiOIaKTOH, TIIyTaAPOBUH aIbICTI].

HemomkamMu XIMIYHMX METOMIB 1HAKTUBALIl € HEOOXIIHICTH
JOIATKOBOI ~ OYMCTKM  BiJl  IHAKTUBYIOYOi  CHOJYKH, BUKOPUCTAHHS
dbopmanpreriny SK 1HAKTUBYIOUOTO areHTa MOXE NPHU3BOAUTH [0
MOPYIICHHS! CTPYKTYPHOI IIJTICHOCTI aHTUTEHIB, IO MOXKE IMPU3BECTH [0
HECIPOMOKHOCTI OPTaHi3My 1HIyKyBaTu aHTuTiia [32].

OpHi€ero 3 HaUOLIBIT PO3MOBCIOIKEHUX METO/IIB (hi3uuHOI 1HAKTUBAIT
MIKPOOPTaHi3MiB € TEPMOIHAKTUBAIIIS.

TepMmoiHakTuBalllsl Mae KUIbKa IepeBar Imepes  XIMIYHOKO
1HaKTHBAIII€IO, @ CaMe: BIJICYTHICTh TOKCMYHHUX XIMIYHUX PEUOBUH, TAKUX SIK
dbopmanbaerii, BUCOKAa  BIATBOPIOBAHICTb,  BHUCOKAa  30€PEKEHICTDH
AHTUTCHHOTO BMICTY Ta KOPOTKHIA 4ac peakiii [32].

Otxe, HAlooOUUIbHIMMM Ui iHakTtuBamii  kiituH  Neisseria
gonorrhoeae, Oyne BHKOPHCTAaHHS METOJy TepMoiHakTuBalii. lanuii eramn
nependayae 1HAKTUBAIID OaKTepiaIbHUX KIIITHUH, MPOBOASTH  IUIIXOM
TepMmiyHOi 1HakTuBaiii, npu Ttemneparypi 80 °C mporsarom 1 ron,3
1H  €KIIHHOIO BOIOIO.

5.3.00rpyHTYBaHHS JONOMIiKHUX POOIT 111 cTadil BUALIEHHA Ta
OYHIIeHHS HiJIbOBOI0 MPOAYKTY.
5.3.1. O0rpyHTyBaHHs BUOOPY CI0CO0y NPUTOTYBAHHSA KiHIEBOI opmu
NPOAYKTY.

Kinniesa ¢opma mpenapary BakUMHA TOHOKOKOBOI 1HAKTHMBOBAHOI
(Gonococcal vaccine inactivated) — sBisie co0Or CYCHEH3il0 1HAKTHBOBAHOI
KyJIbTYpHU TOHOKOKIB B 0,9% po34nHi HATPIIO XJIOPUY IJIsE BHYTPIIITHBO M’ S30BOTO
BBEJICHHS, B ammyiax 06’emom 1 mi [33].

Cranaaprusanisi IHAKTUBOBAHUX KJIITHH
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OcamkeHl MPOMUTI 1HAKTUBOBaHI KIITHHHU cycneHayioTh B 0.9% po3unHi

HATPIIO XJIOPHUIY Ta PEHOITY.
5.3.2 O0rpyHTyBaHHS BUOOPY TA MIATOTOBKH NMEPBUHHOI YIIAKOBKHU

dacyBanHs ¥ ynakyBaHHS MPOAYKIl € 3aKIIOYHUMHU OMNEpPalisiMH TPU
BUTOTOBJICHHI TOTOBHMX JiiKapchkux (opMm. Bubip Buay 1 maTepiany NepBUHHOI
YIaKOBKU BHU3HAYAETHCS TOJIOB-HUM YMHOM BJIACTUBOCTSMM JIKAPCHKUX PEYOBUH 1
KOHCTPYKTUBHU-MU  OCOOJMBOCTSIMM CaMOl YIAaKOBKH 3 YypaxXyBaHHSIM 11
eKOHOMIYHOCTI. [Ipy 11bOMY OJHHMM 13 TOJIOBHUX KPUTEPIiB OIIHKKM €KOHOMIYHOCTI
€ Marepiajl YNaKOBKH, KA Ma€ HE TUIbKM BUTPUMYBAaTH MEXAHIYHI YW 1HIII
HAaBAHTAKEHHA NpHU ii 3alOBHEHHI, aje ¥ HE 3MIHIOBAaTH NpPH LbOMY CBOIiX
BJIACTUBOCTEH: KOJBOPY, GOpMH, iIHAM(DEPEHTHOCTI, CTe-PUIBHOCTI TOIIO [34].

['oToBWif mpemapar BakKIUHU TOHOKOKOBOi BHITYCKA€ThCS Y BUTIIAMIL
CycrieHsii, B aMmirysiax 00’emom 1 mit.

HamoBHeHHs aMiiyn po3YyMHAMU TPOBOAUTHCS B NPUMIIICHHIX KIACy
yuctoth A—C 13 JOTpUMaHHAM yCiX MpaBUJl ACENTHKM TpbOMa CIOCOOaMMU:
BaKyyMHUM, TTAPOKOHICHCAIIIMHUM 1 IIIPUIIEBUM.

BakyymHMii crmoci0 HamoBHEHHS aMIyJ TOJSTa€ B TOMY, IO aMIyld B
KaceTax BMIIIYIOTh Y TEPMETUYHUIN anapar, y €MHICTb SKOTO 3aJUBalOTh PO3UMH,
IO MiJJISiTA€ HAIIOBHEHHIO, 1 CTBOPIOIOTh BaKyyM; MpPH I[bOMY TOBITPS 3 aMITyJ
BIJICMOKTYEThCS, 1 TICIS CKHJAHHS BaKyyMy pPO3YMH 3allOBHIOE aMITYJIH.
Henosikom 1aHOTO METOY € HU3bKa TOUHICTh q03yBaHHs [34].

[npuneBnit  crnoci0 HANOBHEHHS aMIyJl  OJEp)KaB MOLUMPEHHS 1
BUKOHYETBCS 32 JIOTIOMOTOI0 YCTAHOBOK 13  CHEI[iaJIbHUMH  J103aTOpaMu
(TopIIHEeBUMHU, MEMOpaHHUMH TO1110) [34].

[Ipoliec MiArOTOBKM aMilyJ, BKJIIOYAa€ HACTYIHI OMNEpallii: po3TaplOBaHHS,
neperssy 1 BiOpakoByBaHHs (Mpy HEOOX1AHOCTI), HaOIp B KaceTH (y pa3l amIryn),
MHIKa, CTePUIII3aIlis, 0XOJI0KCHHS.

PozraproBanHs, neperiisi aMmiryi, HaOlp y KaceTu MOBHUHHI MPOBOIUTHUCS Y

BUPOOHUYMX NpUMilIeHHsIX D kimacy 4uctoT.
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Muiika ammyn, 1 3aBaHTaXEHHS iX HA CYIIIHHS 1 CTEpUIII3allil0 MOBHHHI
MPOBOAUTHUCS Y BUPOOHNYMX TpuMilieHHs X C KJlacy YUCTOTH.

[lepernsng Ta BimOpakyBaHHsA aMilyid, (uakoHiB abo mmiamok (y pasi
HEOOX1THOCT1) TOBUHHI MMPOBOJUTHCS O MUTTS 3 METOIO0 BUKIIOYCHHS BTOPHUHHOT
KOHTaMiHallii iX MiKpoopraHiaMamMu a00 MeXaHIYHUMM BKJIIOYCHHSIMHU IIICIIs
MUTTA.

AMITyTd  MIMPUIEBOTO HAMOBHEHHS 32 JIOMOMOTOI0 TEPEAaBaIbHOTO
IPUCTPOIO HATXOAATh B CTEPUIII3ATOP. Y HBOMY aMIyJI MPOXOASTh CTEPHIII3ALIII0
(HarpiBaHHS, BUTPUMKA, OXOJIOKEHHs). Y 30HI CTEepuiIi3alii TeMrmeparypa
CTEPWJIBHOTO TOBITPS MIATpUMYeThCcS B Mexax 280-350°C, 3anexHO Bij
TeMIepaTypy TPUBAIICTh MPOIECy cTepuiizamii ckiamae Bia 5 1o 30 xBunuH. Jami
Tapa MepefacTbCcsl Ha OXOJOKEHHS, TEMIEpaTypa MOBITPS B 30HI OXOJOJKEHHS
PEryIIIOETHCS BIAMOBIIHO O BUMOT TEXHOJOTIYHOI IOKYMEHTAIT1.

AMITyJIM HAalIOBHIOIOTH 32 JOMOMOIOI0 IIIPUILIEBOIO METOTY.

OTxe, mnpoaHami3yBaBIIM METOAM (acyBaHHS Ta YMAKOBKM TOTOBHUX
JKApChKUX 3ac001B, MOXEMO 3POOMTH BHUCHOBOK , II0 HAWOLIBII ONTHMAIbLHUM
BUJIOM TIEPBUHHOI YIAKOBKHU JUIsI TOTOBOTO Mpenapary TOHOKOKOBOI BAaKIMHU €
yMaKoOBKa B CKJISIHI aMITYJIH.

5.3.3 O0rpyHTyBaHHsI BUOOPY KJIACIB YHCTOTH BUPOOHUYHUX NPUMillleHb

BupoOHUIITBO CTEPUIIBHUX JIKAPCHKUX 3acO0IB MOBUHHO BUKOHYBATHUCS B
YUCTUX BUPOOHUUYMX 30HAX, Y SIKI JIOCTYI MEPCOHANy, 0OJIafHAHHS 1 MaTepialiiB
MOBUHEH BIJIOYBaTHUCS 4Yepe3 MOBITPSHI LUTIO3U. Y HUX MOBUHEH MIATPUMYBATHUCS
HaJCKHUM CTyHiHb UWUCTOTH, IO perijaMeHTyeTbcss mnpaswiamu GMP, a
BEHTWISLIMHE TMOBITPS, IO HAAXOAWUTH, IMOBUHHE NPOXOAUTH OUWIICHHS 3
BUKOPUCTAaHHAM (UIBTPIB BIAMOBIAHOI ePeKTUBHOCTI. UUCTI 30HU KIaCU(IKYIOTh
10 MAaKCUMAaJIbHO JTOITYCTUMOMY YHCITy YacTOK B MOBITPI:

Kaac A: JlokaibHi 30HU N7 TEXHOJIOTIYHHX OIEpalliid, siki moTpeOyIoTh
CaMOro MIHIMaJBHOTO PHU3UKY KOHTaMIHallli, HANpUKIAJ, 30HH TMPUTOTYBAHHS

JIKapChbKUX 3ac001B, HATOBHEHHS, 3aKYTOPIOBAHHS, PO3KPUTTS CTEPUIIBHUX aMITyJI
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i (rakoHiB, 3MIIIyBaHHS IHIPEIIEHTIB B aCEMTHUUYHUX YMOBaX. YMOBH Kiacy A
nepeadavaroT podoue micie 3 JaMmiHapHuM MoTokoM noBiTps (0,45+20%) m/c.

Kaac B: HaBkonuiine cepefoBuiie Juist 30HU A 'y BUIAJKy TPUTOTYBaHHS,

Kanacu C i D: Yucri 30HM IS BEICHHS TEXHOJIOTIYHUX ONEpallii, sKi
JIONYCKaIOTh OB BUCOKUH PU3MK KOHTaMiHAIll MpH BUPOOHMIITBI CTEPUIILHOI
IPOAYKIIii, CTepUIIi3aLlisl AKOTO JOIYCKAETHCS B KIHIIEBIN yITaKOBIII.

Ockinbku, mpenapar siBiasie co0or0 ¢apMarleBTUYHUI TMPOJYKT, a came
BaKIMHY, M0 OJECPXKYETHCSI 3 BUKOPUCTAHHSIM IMaTOTCHHOTO MiKpOOpraHi3Ma, JJis
3a0€3MEeUYCHHS] HAJeKHUX YMOB CTEPWJIBHOCTI Ta 3aXUCTy BIJ MOMKIHUBOI
KOHTaMiHaIlii, #oro BHUPOOHUIITBO Ma€ MPOBOJUTUCH B YUCTUX MPUMILIECHHAX 3
KJIACOM YMCTOTH He Huxk4e B [35].

5.3.4 O0rpyHTyBaHHsI BUOOPY MiATOTOBKH BOJIM

HeBin’eMHOI0O 4acTHMHOIO  BUPOOHUIITBA  OYJb-SKOTO  MiJMPUEMCTBA
(dhapMaileBTUYHO1 MPOMHUCIIOBOCTI € TIJTOTOBKA (OYHUIIEHHS) Pi3HUX TUMIB BoAu. B
3aJIKHOCTI B XapakTepy KOHKPETHOTO BUPOOHUIITBA (hOpMH TOTOBOI
npoaykKuii) Ha (apMalUEeBTUYHOMY MIANPUEMCTBI MOXYTh BUKOPHUCTOBYBATHCS
pi3HI TUIK BOJIM: BOJIa TUTHA, BOJIa 3HECOJICHA (JleMiHEepaTi30BaHa), BO/Ia OUYHIICHA
(TucTHIBROBAHA), BOJIA 1A 1H €KIIii (amiporenHa) [36].

Booa nummua 3aCTOCOBYETHCS BUKIIOUHO Ui TOCHOJIAPCHKO-IOOYTOBHX
1171} MpaIiBHUKIB BUPOOHUIITBA 1 BUKOPUCTOBYETHCSI B TEXHOJIOTIUHOMY TpOIIeCi
JuIIe Ha JAesdkuxX cTamisx. OJHaK BOHA € JDKEPENIOM JIsi OTPUMAaHHS BOJHU BCiX
1HIIIUX THIIIB.

eminepanizosana 6o0a (3Heco1eHa)BUKOPUCTOBYETHCS 11 MUTTS aMITyJl,
JOTIOMDDKHUX MatepiaiiB Ta Il UBJIEHHS aKBAaJUCTUISATOPIB MPU OTPUMAaHHI
BOJM OYMILIEHOI 1 BOIM JUTS 1H €KIIIM.

Booa ouuwena (oucmunvosana) Moxke BUKOPUCTOBYBATUCS 0€3MOCEPETHBO
B TEXHOJIOTIYHOMY TIPOIIECi OTPUMAHHS JIKAPCHKUX 3aco0iB, SK Ha CTaIiaX

OCHOBHOTO BHUPOOHMIITBA, TaK 1 A MPOBEACHHS PSIy AONOMDKHUX CTaulid y
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BUITAJIKaX, KOJH JI0 MPOIECY MPe IBISIOTHCS BUMOTH ITiIBUIIIEHOT CTEPUILHOCTI.
Jl>xepenom ojiep>KaHHS BOAM OYMINECHOI € BOJa MUTHA. Bojia MUTHA OYUIITy€THCS 3
BUKOPHUCTAHHSAM CIIOCO0IB, IO BKJIIOYAIOTh OJIMH 3 CIIOCOOIB — JIC10HI3AIlIIO,
JTUCTHUIIAIIT0, I0HHUH 0OMiH, 3BOPOTHHI OCMOC a00 KOMOIHAIIIIO ITUX CIIOCOOIB.

Booa ons in’exyiii BAKOPUCTOBYETHCS B OCHOBHOMY Ha IMIJANMPUEMCTBAX I10
BUPOOHUIITBY MpenapatiB Al iH exiii. KpiM BUMoOT, K1 npej’ IBISIOTHCS 10 BOJIU
OYMIIIEHOI, BOHA MOBHHHA OYTH amiporeHHOI0, HETOKCHYHOIO Ta y Hil MOBUHHI
OyTH BiJICYTHI XUTTE3MaTHI PopMHU 01010TTYHUX areHTiB.[37]

[lin yac MpOEKTyBaHHSI CUCTEMH MIiATOTOBKU BOJIU BAXKJIMBUM € BUPIIICHHS
BHOOpPY croco0y O4MCTKU. JIJIT BHUPOOHWIITBA BaKIIMHU BHUKOPHUCTOBYIOTH BOIY
OYMIIICHY Ta BOJY JIJIS 1H’ €KITIM.

5.4. Ilig0ip TeXHOJIOriYHOr0 OO0JaAHAHHA A HicasipepMeHTAMIMHUX
CTaAiil 3 ypaxyBaHHAM MaTepiaJIbHUX MOTOKIB IO CTAXiAX
TII 5.1 30epiranHs KyJIbTypaJbHOI PITUHU

TI15.2 Bipminenns Oiomacu mnpoxayrenta Neisseria gonorrhoeae Bin
KyJIbTYPaIbHOI PITUHU

TII 5.3 InakTuBaLis OakTepiaIbHUX KIITUH

TII 5.4 CycnenayBaHHS 1HAKTUBOBAHUX KJIITHH

TII 6 BupoO6HUIITBO ammy.

TII 6.1 Muiika amry.

TII 6.2 Cymika aMiryn

TII 6.3 Crepuizaiiis aMITy

TII 6.4 HanoBHEHHS Ta 3amaiika aMIryJ

IIMB 7 MapkyBaHHs aMITys1

[IMB 8 [TakyBaHHS 1 BIIBAHTA>KEHHS

1. BuxiaHi jgaHdi:

e 00’€M BaKIMHU 3a IUKI - Vi, = 5 5

e xoHueHtpais 6iomacu y KP C = 8 r/m;
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® BTpaTH HAa CTAaAisIX BUIUJICHHS IUIBOBOTO MPOAYKTY CKiIamarTh 11%
(npuitasto auist po3paxyHky TEO KIT «OcHOBM TPOEKTYBaHHS»):

MOYaTKOBA KUIbKICTh HiJIbOBOI0 MPOAYKTY, sika mocrynae 3 KP ckinanae
5 a x 8 r/n =40 r; kinueBa KiIbKicTh (3 ypaxyBanusam 11% BTpar) mae
CTAHOBUTHU 44 T
- penony 5x2,5=12,5rT;
- HaTpito XJopuay 5x9 =45r1
- Boau juis 10 ek 5 — (40+12,5+45)/1000 = 4,9 1 = 4900 mn
2. Po3momin BTpar mo cTamiax Ta MiAOIp HEOOXigHOro oO0JajaHaHHS

HaBEJICHO Yy TaOIHIl
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Tabnuys 1.1

Iigdip TeXHOJOTiYHOr0 00/1aJHAHHS 3 BPAXYBAHHAM MaTepPiajJbHUX MOTOKIB MO CTAXIAX

Ne HasBa craaii MarepiajJbHi MmOTOKHM KinabkicTs mo cragisx Heo0xinne
n/n (omepanmii) Ha cTagil Haniiinuio Brpartn, Buiinuio 00J1aTHAHHS
(Pazom 11 %)
1 2 3 4 5 6 7
TII 5.1 306epirannsi KyJbTypaJbHOI PiTHHI
2 TII 5.1 36epiranus KP 6,0 _ 6,0 1 36ipauk KP 10 i
KYJIbTYpaJIbHOI P1IUHU
TII 5.2 Binninenns diomacu
3 TII 5.2 LlentpudyryBaHHs KP 6,0 _ _
KyJIbTYpaJIbHOI P1IUHU Hentpudyra
. 441t ACB 3 70% [IPOJIYKTUBHICTIO
biomaca ypaxyBaHHIM 735 ¢ 140 0,1 - 4 1/x.
BOJIOTOCTI1 (5%)
147 r
®dyrat 5853 mn 204 mn 6000 — 140- Ha ytunizauiro
204 = 5656 mn
TII 5.3 InakTuBaWis 0akTepiaIbLHUX KJIITHH
4 | TII 5.3 Tepmiuna inaktuBaiis | biomaca 70% Bosorocri 140r 421 140-4,2=136T Peaktop-3mimryBau 10 1
(3%) (40,8 T ACB)
[#’exmiitHa Bosa 2000 mn _ _
['oToBa cycrneHn3is 2136 mn
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IIpooosoicenns madbauyi

1] 2 3 | 4 | 5 | 6 | 7
TII 5.4 IlpuroryBanHsi KiHuesoi ¢popmu npenapary
TII 5.4 CranmapTu3aitis [makTBOBaHI 2136 M _ 2136 M Peakrop-3mimyBau 10
KJIITUHU 1
Pozuun NaCl 45+ 2000 _ 2045 mn
(Boma st
1H’ EKII1H)
Pozuun dpenomy 12,5 v + 856 mn _ 869
(Boma TUIST
1H’ €KI11)
['otoBa BakuuHa _ _ 5050 mn
IIMB /. IlakyBaHHs1, MAPDKYBaHH#, BiABaHTa:KeHHs
IIMB 7 HanoBHeHnHst B 5050 mu 50 M 5 000 ammyn [IpoayKTHBHICTH
HanoBuenHs,3amaiika, aMITyJIH 1UIHOBUI (1%) mamunan  Big 500 1o
MaKyBaHHS, MApKYyBaHHS MPOAYKT, Ta 3amanka 1000 ammyst 3a TOIUHY
amIty’1 BaKLHHI FOHOKOKOBO1 Ammynu ajis 5050 50 5 000 ammyn
PO3JIUBY (1%)
dacyBaHHs aMIyJ B 5000 ammyn _ 500 6mictpiB | ABTOMaTuyHa JHIS

OJIiCTepHI SYCUKHU.

UL YIaKOBKH aMITyJB
OJicTepHY YapyHKOBY
ynakoBky ZHM-250D.
[IponyxTuBHicTh 20 —
80 OmicT/XB.
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2.1

PO31J1 6. CHIEHU®IKALIA OBJIATHAHHSA

Cnemudikamis obnagHaHHA 300pakKE€HOTO Ha amapaTypHId cxemi

Crnemmdikamis o00NagHaHHA JUISHKHA JOTIOMDKHHX pOOIT Ta BHPOOHUYOTO
010CHMHTE3y BaKIIMHU TOHOKOKOBOT

nicasipepMEeHTAIHHUX MPOLIECIB Ta O/IEPKaHHS BaKIIMHU TOHOKOKOBOI, HaBEZIeHa B Ta0.

TITSTHKA

Tabnuys 2.1

IMo3unin

HaiimenyBanHs

KinbkicTs

TexHiuHa XapaKTepUCTHKA
(BUPOOHMK)

4

P-1 PeaKTop-3M1myBaq

PeaxTop-3minryBay 3 py0amkoro.

Marepiain: Hep)kaBiroua craib. HactoTa

o0eptiB mimanku— 24-300 06/xB, t
=90°C, 06’em 50 11, iparrroe iz
aTMoc(epHUM THCKOM, 3 HUKHIM

[Ma6aputu AxI11xB:0,9x0,85x1,75m
[38]

CITYyCKOM NMPOJNYKTY. BupoOnuk: Ykpaina.

P-2

Peaktop-3minryBau

PeakTop-3minryBay 3 pyOarikoi.

Martepian: He pxkaBitoda craib. YacroTa

00epTiB mimanku— 24-300 06/xB, t
=90°C, 06’em 50 71, mparrroe i
aTMOC(EpHUM THUCKOM, 3 HIKHIM

CITyCKOM NMPOAYKTy. BupoOHuk: YkpaiHa.

INa6apuru [AxI11xB:0,9x0,85x1,75m

[38]

OJ1-3,

OJl- 3 (a) O06’eMHu#t go3aTop

Jozarop piauHHMiA BupoOHuTBa HBIT
'"TexHoBarn" nMpu3HAYEHU 1711 BaroBOro
J03yBaHHS PIAMH 3aJIaHUMU J103aMU B
emHicTh. BupoOnuk: Kurtaii. TouHicTh

no3yBanHs — B 0,1%I abaputHi
po3mipu (I x I x B), mm 280 x 280 x
710

3un. | Apxk.
Pospoous

No Qokym. Ilionuc | Hama
Hazopna

HYXT BFTEK 04.02.26 KP 113

Koncynom.

Kepisnux

Cmabuixos

H. Konmp.

3ams.

Tlupoe

PO3/LT 6.

OBJIAIHAHHA

Jlim. Apk.

Apxywis

CTELADIKALS |t el

122




YMM-4

VYnpTpa3BykoBa
MHITHA MallliHA

VYpTpa3sBykoBa MUiHA MalllMHA
AmpouleKCQ120. Matepian:

HeprKaBiroyda ctaib. BupoOuuk: Kuraid.

3actocoByBaHuii po3mipl -
2mn amnyna. [Toryxknicts 10,45 kBT.
[TponyktuBHicTh: 33000 mT /
rog.Po3mip Mmm: 2225 x 2165 %
1400.[40]

ATCY -5

AMIyibHA TYHEIIbHA
CTepuITi3aliiHa
cyIiapka

AMITyIIbHA TyHEJIbHA CTepHITi3alliiiHa
cymapkaASMR600 / 43. Marepiai:
HepikaBiroua ctasib. BupoOuuk: Kuraii.
3acTocoByBaHMH po3mip 1 -2
MJI amnyiau. BupoOHMYA MOTYKHICT
33000 it / rox.

[ToTyXHiCTh YCTaHOBKH:
48,57 kBt. EnexTpruuHa noTyXHICTh
onaynienus: 43,2 kBr. Temnepartypa
crepmrizanii:320 °C.Yac
crepuiizamii:5 XBunauH. BHyTpimHs
Temieparypa
amnynu320 °C +5 °C.I'abaputu: ([ *
I * B):3180 x 1560 x 2350 (mm)[40]

I13-6

[ToBiTpo 3abipHUK

OO0nagHaHMil METaJIEBOIO CITKOIO JIJIs
BUJJAJICHHS MEXaHIYHUX 3a0pyTHEHB
BCTAaHOBIIOETHCH Ha BUcoTi 20 M
["abaputn, AxBxI" mm:145x192x62

[41]

BY-7

IIpurouna
BEHTIIIALIIITHA
YCTaHOBKa

[TpuTouHa BeHTHIIALIII{HA yCTaHOBKA
CCK TM SAB-400-E-
2,4.Bupobuuk: «BE3A»,Ykpaina.
o cknany arperaty SAB BXoauTh
BUCOKOE(EKTUBHHUM O€3KOpIYCHUI
BileHTpoBUi BeHTHiIsATOp 70 BT,
¢inbTp KMIIEeHbKOBUH Kiacy FS,
CUCTEMa aBTOMAaTHKH 3 yciMa
HEOOX1THUMH JATYNKAMHU, a TAKOXK
BUHOCHUM ITYJIETOM YIIPaBITiHHS.
[ToryxHicTts BenTmiATopa 70 Br,
CTyIiHb ouucTKH QibTpy GS.
la6apuru, AxBxII, mm : 830 x 380 X
205 [42]

Konnuiionep
KaHaJIbHUHN

Konauiiionep kaHaJIbHOTO THUITY
Mitsubihi FDUM40ZMXVF.
[otyxHicTs 4 KBT, IpOAYKTUBHICTh
33-36 M3 /xB.
la6apuru, JAxBxIII, mm : 750 x 280 %
635[43]
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d-9

dinbTp rpydoi
OUYHCTKH

@ineTp noBitpsiauid APF. Po3mipu: MM
287x287x600, Knac dinprparii -F9,
wioma ¢inerpamii 1 M2, Bupobauk
Vkpaina. [44]

@-10

®DiIBTP TOHKOT
OUYHCTKH

[ToBiTpsiHMIA KOMITAKTHUH QiIBTP
toukoro ounmeHas F9 (EU5S-EU9) , E
=90%. BupoOHuk:
VYkpaina.Komnaktauii puibTp
BUKOPHUCTOBYETHCS JUISI OUHIIICHHS
HOBITPA B PI3HUX 32 MPU3HAYCHHSIM
npuMitieHHAX. OUIBTP MOHTYETHCS
BCEpEANHI KIIIMAaTUYHOTO 00JIaHAHHS.
MaxkcuMaibHa MPOIYCKHA 3/IaTHICTh
150 m3/ron.
la6apuru IxBxI, mm : 287x592x292
Mm[45]

O-11

®inetp HEPA

bakrepuuani ¢pinstpu HEPA /
ULTRA Bigpi3HSIOTHCS TOBHOIO
TepMETUYHICTIO B MICIISIX 3'€/IHAHHS
Matepiany GiTbTpa 3 aOMiHIEBHM
KOPITYCOM, 110 3a0e31evye TPUBAIICTh 1
eeKTUBHICTh eKcInTyaTarii. Jlani
(GITBTPH CTBOPIOIOTHCS BIATOBIAHO 110
cranaaptiB EN 779, EN 1822. Ile €
0€3CYMHIBHOIO T'apaHTIEI0 BUCOKOT
SAKOCTI OUMIIEHHS OBITPs. BupoOHuUK:
VYkpaina. MakcumasibHa IpOITyCKHA
3natHicTh 150 M3/ron.
la6apuru, IxBxII, mwm :
305x305x78[18]

®-12

Oinetp ULTRA

®inetp ULPA HaATOHKOTO OUHUIIICHHS
noBiTpst Tuny ®aC-U
Mapka ¢insrpa @aC-U - E (*) 0 05.111
INaGapurtu, IxBxI, mm : 305x305x78
[47]

I13-13

IToBiTpo 3a6ipHUK

O0agHaHuN METAIIEBOKO CITKOIO IS
BUJJAJICHHS MEXaHIYHUX 3a0pyTHEHB
BCTAaHOBIIOETHCS Ha BUcoTi 20 M
Iabaputn, JIxBxI” mm:145x192x62[41]

O-14

OinbTp rpydoi
OUYHUCTKH

®inpTp nositpsiauii APF. Po3mipu: MM
287x287x600, Kmac ¢impparii -F9,
wioma ¢ineTpanii 1 M2, Bupobauk
VYkpaina. [44]
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K-15

Komnpecop

Kommpecop cepii ESM 2-6 Big
Bupobnnka GardnerDenver (CILIA) mns
BUPOOHUIITBA BUCOKOSIKICHOTO
CTHCHEHOTO TIOBITPS LISl HIMPOKOTO
Jliaria30Hy 3aCTOCYBaHb.
[TponyktuBHICTBE- 450 JI/XB, MaKC. TUCK
— 10 6ap, notyxHicts — 5 kBT, Po3mipu
(IxIIxB) 600 x 650 x 1100
[48]

T-16

Teruio0OMIHHUK-
OXOJIO/KYBaY

OxoJ10/5KyBa4 CTHCHEHOTO MOBITPsi RA
10 OMI Iramis
BcranoBmoeTbes micis KoMmpecopa
JUTS. OXOJIOJKEHHS 1 ITOTIepEeTHBOTO
BUJIQJICHHS BOJIOTH 3 CTUCHEHOTO
MOBITPSI.

Bara 19 kr MakcumanbHuii TUCK 16 Oap
Mogens RA 10 IIpomyckna 3qaTHICTD
ocymryBaya 10 1000 1/ xB
I"abapuru, IxBxI" MM:550x1200x400
[49]

P-17

Pecugep

PeciBep moBiTpsiHUIT BUPOOHHUIITBA
kommanii GardnerDenver (CILIA)
06’em - 500 11, makc THCK —16 Gap,
Mmacca- 185 kr
[50]

O®-18

®inbTp CTUCHEHOTO
HOBITPs

@DUIbTP CTUCHEHOTO MOBITPS
BUpoOHUITBA KommaHii GardnerDenver
(CIA) ®inbtpu cepii GDF epextuBHO

BUJANIAIOTH BOY 1 a€po30i

HaTONPOAYKTIB, aTMOCHEPHMIT TTHIT 1
TBEP/1 YaCTUHKH, 1pXKYy, HAKHUTI 1
MIKpOOpPTaHi3MH.

Mopens GDF005 IIponyckna 31aTHICTh
— 1o 500 n/xB, makc. TuCK — 17 6ap
["aGapuTtHi po3mipu, (I x B)76 x 225
MM [51]

®-19

@DibTp TOHKOT
OYHMCTKH CTUCHEHOTO
MOBITPSA

MarictpanbHi  (UIBTPU  CTHUCHEHOTO
noBitps cepii  AF  po3poOieni i
BUPOOJIEHI JUIsi BHCOKOE(PEKTUBHOTO
BUJAJICHHS TBEPJUX YaCTUHOK, BOJIOTH,
Macja, BYIJIEBOJIHIB, 3amaxiB 1 mapw 3
CHCTEM CTHCHEHOTO TOBITPS.

Monens AF 0056 TIponyckHa 31aTHICTH
— mo 60 m3/ron, makc. THCK — 16 Oap,
Hiometrp mop- 0,1 wmxm. Tabapthi
po3mipu, (JI x B xIII) 187 x 88 x 20 mm
[52]
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®-20

[anuBinyansHui
binbTp

Kancynpai ¢insTpH 3 rizpododHoro
[IT®E mem6panoro miomiero 210 cm?,
BUKOPHUCTOBYIOTBCS JJIsI
crepenizaiiiaoi GirbTparii mosirps /
rasiB 1711 1abopaTOpHUX PepMEeHTEPIB i
SIK CTEPHJIBHUM BUX1JT MTOBITPS JUISI
ABTOKJIABIB Ta IHITUX EMHOCTEH.
Butpumytots 10 100 mukiis
CTepulizalii B aBTOKJIaBi,{iaMeTp 1mop
0,2 um @iapTpyrOYa 31aTHICTH
99.9999%

["abaputu, BXIII, Mmm : 25 x50 [53]

O-21

DiIbTp MEXaHIYHOTO
OYUIIICHHS

DiIbTp MEXaHIYHOTO OYUILICHHS
ECOSOFT FP 1354CT
[TponykTuBHIcTH poboua, 1,35 M3/rox
["aGaputai po3mipu dimsTpa, (B x ),
159 x 34 cm [54].

O-22

OinbTp BYriIbHUMA

@ineTp ByrineHuit OrganicBigBlue 10.
Makc. npoxykTuBHicTbh: 80 i1/ XB.
Po6oua temmnieparypa: 4 - 45 ° C
Makxc.pabouuii THCK: 8 Gap
Tunopo3mip kaprpumxka: 10 x 4,5
"Posmip I x I' x B: 180 x 180 x 310
MM [55].

VIIB-23

YcraHoBka
OM’ IKIIEHHS BOOU

VYcranoBka oM’ siKIeHHs Boau Nerex
DxF1054-CV-Alt.
[TponykTuBHICTH: 1,2 - 2 M3/ ToI.
po3po0eHa AJis 3HUKEHHS PIBHA
YKOPCTKOCT1 BUX1JTHOI BOJU TIpH
Oe3nepepBHiit poboTi[56].

V3-24

YcTaHoBka
3HECOJIEHHS BOIN
«OptionPlusy»

YcTaHOBKa 3BOPOTHBOTO OCMOCY
LPRO640-S. KinbkicTb eMKOCTEH
TUCKY 5 WIT., KIJTIbKICTh MeMOpaH 25 1mrT.
Bupo6nuk:«Nerex», CILIA.
[MponykrusHicts — 7/15/30/60 n/rox,
["abaputu ycranosku: JI*11*B-
2000*650*1500[57]

3b-25

301pHUK

30ipHUK JAJIs BOJU 3 HEP)KaBiIOYOi
ctani 316. O6’em 2000 1. BupobHuK:
Kuraii I'abapuru: JI*111*B-
1340*1500*2750 [58]

TIIV-26

TpbeoxkopnycHa
IUCTWIALIIHA
YCTaHOBKA.

TpboxkoprycHa AUCTUIISIIHA
ycranoBka GMPMax WFTI Still,
Marepiai; Hep)KaBitoya CTalb MapKH
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AISI 316L. ITpoayktusHicTs 110 200
J/TOJI. 3 MOKJIMBICTIO PETYJTFOBAHHS
IPOAYKTHUBHOCTI B iana3oHi 60 -
100%, Bupobuuk: Kuraii, ["abaputu
3500%2100*1350 [59]

H-27

Hacoc BignienTpoBuit

Hacoc Biguentposuii AI-RED 135
Koprtyc Hacoca: BUCOKOSIKICHA CTalTb
AISI 304, 3 pi3p00BHMH TTATPYOKAMU

ISO 228/1;
[IpoxyktusHicTh: 160 1/XB,
MaKCHUHaJIbHUI THCK: 4 6ap. BupoOHHUK:
Itanis ['abaput 296*186*206 [60]

3b-28

30ipHUK
TOPU30HTAJIbHUI

30ipHUK 15 IHEKIIIHOT BOJIH.
Marepiain: Hep>kaBiroua CTaib.

V = 2000 1, mparrtoe mig aTMocpepHO-
BaKyyMHHM THCKOM, 3 HIDKHIM CITYCKOM
npoaykTy.Bupoonuk: «Ctpoiitoprcepsu

c»,Ykpaina. ["abaputhi po3mipn:212 x

132 MM [61].

AB-29

ABTOK1aB

JlaGopaTopHuii aBTOKIaB 3
BEPTUKAJILHUM 3aBaHTaKEHHSAM 5075
ELV-WR
Kopuchuii 00'em kamepu, 1: 160
(I3pains)

INa6apurtu, IxBxI, mm : 770 x 1090 x
770
[62].

H-30

Hacoc
MEPUCTATBTUIHUI

[TepuctansTruni Hacocu F / F-T.
Marepian: HepxaBitoya CTallb.
BupoOunuk: Kuraii [lIBuakicTs

obepranns: 108 06/xB.
[IpoaykTuBHicTh: 0.5+6 n/rox.
Tuck: 1 6ap. Pobota 3,5 cex.I'abapuru:
JxIIxB: 620x580x1350 [63]

d®JI-31

depmenTep
nabopaTopHU

JlaGopartopuwuii pepmeHTEp
BHUpoOHMLITBA KOHNaHiiEppendorf
Monens BioFlo320, o6nagnanuii

3MiHHUMH aBTOKJIaBYIOUUMHU
€MHOCTSIMU.

TexHiuHI XapaKTepUCTUKU:
O6em- 101, yactoTa 00€epTIB MIIIAIKH
25-150 06/xB, Bara 36 kr
INabaputu: JIx11IxB: 406x406x600 [64]

H-32

Hacoc
NIEPUCTATBbTUYHUI

[TepuctansTiuni Hacocu F / F-T.
Marepiain: Hep:KaBiroda CTajb.
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Bupo6uuk: Kurait HHIBuakicts
obepranns: 108 06/xB.
[IpoxyktusHicTs: 0.5+6 n/rox.
Tuck: 1 6ap. Po6ora 3,5 cek.I'abapurtu:
JxIIxB: 620x580x1350 [63]

3b-33

306ipHHK

Marepian: HeprkaBiro4oi craii, model
90. Texniuni xapaktepuctuku: O0’em
10 m,

Bupo6uuk: Pocis. I'abaputhi po3mipu:
235x220 mm.[65]

11-34

Hentpudyra

Crepuiizyroua Ha MICII MMJIOTHA
MPOTOYHA IeHTpHudyra
Centritech VP Pilot.
Marepiain: Hep)kaBiroua CTaib.
[IBuakicth potoky 0,1 - 4 1/ xB
BupoOnuk:YkpaiHna.
I'abaputhi po3mipu: 840 mm x 1000 mm
x 1080 mm.[66]

P-35

Peakrop 3mimryBau

PeaxTop 3 6opocHiikaTHOTO CTEKIa
00’emoM 10 1. Moxens: GR-10L.
MiniMansHa poboda Temneparypa: -80
°C.

MakcumanbHa poboua TeMIiepaTypa:
200 ° C. YactoTta o0epTaHHSs MIIITAIKH:
50-500 06 / xB. ['abapuTHa BHCcOTa 3
MIATATOI0 KpHUIIKOFO - 2000 MM [67]

H-36

Hacoc
MEPUCTATBTUYHUN

[lepucransTruni Hacocu F / F-T.
Marepian: Hep>kaBiroua cTalb.
BupoOnuk: Kuraii llIBuakicTs

oOepranHs:108 00/XB.
[IponyxTusHicTh: 0.5+6 n/rox.
Tuck: 1 6ap. PobGora 3,5 cex.I"abapuru:
JxIIxB: 620x580x1350 [63]

M33A -
37

Mammaa ni1s
3allOBHEHHS Ta
3anaky aMInyJ1

MarmHa nmpu3HaveHa Jiis HallOBHCHHS
1 3aMarOBaHHSI CKIITHUX aMITyJT
IITTPHUIIEBOTO HAMTOBHEHHS 00'eMoM 1, 2,
51 10 mi.ITpoiyKTUBHICTH MAITUHU BiJT
500 o 1000 amiryn 3a rouHY.
Marepian: HepxkaBitoua CTajb.
BupoOnuk: Ykpaina.

Posmip mm ([ * I * B): 3600 x 2100
x 2450.[68]
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MA-38

MapkyBanpHHI1
amapar

MarmwmHa 111 MapKyBaHHsI IPU3HAYCHA
JUISL KPYTOBOTO MapKyBaHHS €THKETOK
Ha ckisiHuX ammynax WT-10. Marepian:
HeprkaBitoua ctainb. Bupoonuk:Pocis.
OO6csr ammynu: 1-20 M1 MM. JOBXKHHA
etuketku: 15-50 mm. Bucora etukeTku:
15-40 mm
brok xuBnenns: 220 B, 50 I'n,
noTyxHicTbh: 0.3 kBT
IMabaputhi po3mipu: 1600Mm x 600MM x
1250Mm.[69]

AJIYA-39

ABTOMAaTHU4YHA JIiHII
JUTSL YIIAKOBKH aMITyJT

ABTOMAaTHYHA JIiHIS IS YIIAKOBKH
amnyn ZHM-250D. Marepiain:
HEepKaBitova CTalb.
Bupo6uuxk: Pocis.
[IpoaykTuBHicTh: 20- 806micTepiB / XB,
Po3wmip ymakosku: 8300 x 1400 x 1700
MM.

Crenucikartist kopookwu (1 x I x B):
(65 -170)x(45-80)x(15-50)mm.[70]
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PO3LJ 7.0IIMC TEXHOJOI'TYHOI CXEMMU.
JP 1. CaniTapHa miaroroBka BUpOOHULTBA

CaniTapHa MiATOTOBKa BUPOOHUIITBA BKJIIOYAE B ceOE HACTYIHI €Tal: IMiJroTOBKa
nepcoHaldy;, IMIJArOTOBKA  BUPOOHWYMX  MPUMIIIEHb, IMIATOTOBKAa  OOJaJHAHHA,
KOMYHIKAIiii; IPUTOTyBaHHS €31HPIKYIOUNX PO3UHHIB.

Bci mi eranmm € HEBiM €MHOI0 YacTHHOKO TMIATOTOBKH JO0 BHUPOOHUYOTO MPOIIECY
BUJIIJICHHS! BaKIIMHU TOHOKOKOBOT.

OO6cnyroByrounii mepcoHal MPUCTYIIAE O POOOTH, MOMEPEAHBO MPOBIBIIN CaHITAPHY
MiJIrOTOBKY BUPOOHMIITBA 1 MPOUIIOBIIN CAHITAPHO-TITIEHIYHY 0OPOOKY.

[Ticns mpoBeAeHHS caHITApHOI IMIATOTOBKM OOJIaJHAHHS Ta TMPUMIIICHHS Ha
oOnagHaHHA 1 ABEpl NPUMILIEHHS NPUKPIILIIOTh BIANOBIAHI 1I€HTU(]IKALIIHI KapTKH,
Ha SKUX BKazaHo: «OOnaHaHHS OYMIIEHE, Ha3Ba Ta BMICT JIE3pO3UMHY, JaTa 1 MiIIUC
BIJINTOBIJIAJILHOT OCOOM.

[Tepen moyaTkoM poOOTH MPOBOMATH OIS TA MIATOTOBKY BCHOTO YCTaTKYBaHHS JI0
IIPOBENICHHS. TEXHOJIOTTYHOTO TMPOIIECY, a TaKOX EKCIUTyaTallll0 BChOrO OO0JIaHAHHS
BIJIMOBIHO /10 BUMOT PETJIAMEHTY.

B npomeci podotu Bce TexHOJOTIUHE 00amHaHHS 3a0€3MeuyeThCcsl BiATOBITHUMH
imeHTHikamiiHIME KapTKaMy 3 BKa31BKOIO HaliMeHyBaHHs cTajii (orepariii) mporecy
a00 HamiBNPOAYKTY HOMEPY cepii (omeparlii) Ta JaTy, Ipi3BUIlla oniepaTopa, MaicTpa.

[P 1.1 IlpuroryBanHsi MUIOYMX Ta Je3iH}iKky04nx 3aco0is.

Jlns 3anoOiraHHd KOHTaMiHAIll Ta JOTPUMAHHS YWUCTOTH HA MIANPUEMCTBI
BUKOPUCTOBYIO MHIOY1 3aco0u. Po3umnm roTytoTh B peaktopax.lIpuroroBani mutodi Ta
ne3iHdikyoul 3aco0u BUKOPUCTOBYIOTh 3 METOIO IIJIsi CaHITapHOI OOpOOKM (MUTTSA Ta
ne3iH(eKiii) MPUMIIEHb, TEXHOJOTIYHOTO OO0JIaJHAHHS, KOMYHIKalliil, 1HBEHTapIo,

CaHITapHO-TEXHIYHOTO 00JIaTHAHHS TOIIIO

HYXT BTEK 04.02.26 KP 113
3un. | Apk. Ne ooxym. Ilionuc | lama
Pospobus Hacopna Jlim. Apk. Apxywiis,.
Koncyrom. PO3/IUI 7.0TTUC [ | 68 122
Kepisnux Cmabnixos TEXHOJIOT' TYHOI
1. Konmp. CXEMU.
3ameepo. Ilupoe




JAP 1.1.1 IlinroroBKa ne3iH}iKy0UYNX PO34YUHIB /14 00JIaJHAHHSA

Jnis o0poOku ycTaTKyBaHHA Ta I1HBEHTapi0 Ta KOMYHIKAIii TOTYIOTh PO3YHUH
npenapary ’’Canimakc’’ (konuenTtpauis 0.25 %), Po3uun rotyrots y 30ipuukax (P 1), 3a
nomomoror mo3aropa (O]l 3) 3aBaHTaXyIOTh KUIBKICTh OUYMINEHOT BOAM W MHUIOUOTO
3ac00y, pO3YMH MEPEMILTYIOTh, 3BIAKA CAMOILJIMBOM PO3YMHH TOJIal0Th MO HEPKABIIOYUX
CTaJIeBUX TPYyOOIPOBOJAX 10 MICI[b BUKOPUCTAHHS.

AP 1.1.2 IIpuroryBaHHsi pO34UHY JJI MUTTS Ta Ae3iHdeKuil npuMilneHb

Jnst oOpoOku mpumimieHHst (mijyiora, CTIHM, BIKHA, JBEpPl) BUKOPHUCTOBYIOTH

po3unHu "Cenrtomakc-HII" Ta "HoBoxmop - Ekctpa" (konmentpamis 1 % ta 0,5%
BiATIOB1/THO)

Pozunn roryrore y 30ipHuky (P 2), 3a nmomomoror pgoszatopa (O 3 a)
3aBaHTAXYIOTh KUIBKICTh OYMILEHOI BOJM W MHIOYOTO 3ac00y, pPO3YMH NEPEMIIIYIOTh,
3BIIKM CaMOIUTUBOM PO3YMHU TMOJAIOTh MO HEP)KABIIOYHX CTaJeBUX TPyOOMpPOBOAAX 0
MICIIb BUKOPUCTAHHSI.

AP 1.2 ITlinroroBKa BUPOOHNUYHUX NPUMIIIIEHb.

[linroTroBKa BHPOOHMYMX MPHUMIIIEHb N0 poOOTH BKJIOYa€E€ B cede BoJjore
npubupanHs, Ae31H(EKIi, yapTpadioneToBe ONPOMIHIOBAaHHS CTiH, MIJUIOT Ta 1HIIUX
MoBepXoHb. IliAroToBKa BHPOOHMYMX MPUMIIIEHb TMOAUISIETHCS Ha IMOJACHHY Ta
reHepaibHy. [IpubupanHs MPOBOAATH B CHEIOAs31, CIICIiaIbHO MTPU3HAYCHOMY JIJIS 1€l
METH.

[IpubupanbHi MaTepiaii Ta 1HBEHTAp 30€piraloTbCsi OKPEMO 1 BUKOPHCTOBYIOTHCS
TITBKA 3a Tpu3HadeHHsSM. OOOB’S3KOBO B TyMOBHX pPYKaBHYKax, B UYOTHPHUIIAPOBIH
MapJieBiil OB 3111 a00 pecripaTopi

AP 1.2.1. IllonenHe npuOUpPaHHSL.

[Ipamrorounii mepcoHan Buaagsge BUpoOHUUI Biaxoau (y paszi HEOOX1AHOCTI) MOTIM
30Mpae po3cunaHi MOPOIIKH 1 MEXaHIYH1 3a0pyIHEHHS.

[IpubupanHss BUPOOHWYMX TMPUMINICHb BiOYBAETHCS B TaKid MOCIIJOBHOCTI:
MaTtepianu s OpuOUpaHHsS Tepell BUKOPUCTAaHHSM 3HE3apaXylTh Y PO3UHMHI

ne3iH(deKiifHoro 3aco0y; MPOBOASATH BOJIOTE€ MPHOWpaHHS: CTIHH, JBEpl Ta 1HII
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MOBEPXHI BUPOOHUYUX MPUMIIIEHb MUIOTH TEIJIOI0 BOJIOIO 1 BUCYIIYIOTh a00 BUTHPAIOTh
70CcyXa; MICIs BUCYITYBAHHS MPOBOITH 1€31H(EKITIF0 TOBEPXOHb.

MutTts mpoBOJATH 3 BUKOpUCTaHHSM 3aco0iB "Cenrtomakc-HIT" ta "HoBoximop —
Exctpa”- 11e 3aco0u sKi J03BOJISIOTH MOEAHATH ABA MPOIECH — MUTTSI 1 Ae31H(EKIiF0, 1110
Jy>K€ 3pY4HO JUISl MIATOTOBKU TPUMIIICHbD.

[Ticnst mpoBefeHHS NPUOWPAaHHS BUPOOHUYMX TMPUMIIICHbL POOUTHCS 3amuc B
KypHaJIl CaHITapHOI MIATOTOBKM BHPOOHMYMX MpuMilieHb. [IpuOupanas BUpOOHUYHMX
OPUMIIICHb CII1J] MPOBOAWTH IO3MIHM. BianpanboBaHuil PO3UHMH HAIMpPaBIISETHCS Ha
3HEIIKOKEHHS BIAXOIIB.

AP 1.2.2 I'enepajibHe IPUOUPAHHS.

['enepanbHe mnpuUOUpPaHHS MPOBOJATH BOJOTUM CIOCOOOM pa3 Ha 5-6 JHIB
HalpukiHii pobouyoro TuxHA. CTiHM, [OBepi, CTeNs Ta IHII [OBEPXHI PSICHO
OOIPUCKYIOTH 3 TIPONYJIbTY a00 BpyuHY poOOYHUM PO3UMHOM 3 PO3PAXYHKY.

[Ticns pOro MepcoHan MOKHUJA€ MPUMINICHHS, 1 Horo 3aunHsoTh Ha 30-40 xB.
[ToTiM HaMIMIIOK PO3YMHY MPUOUPAIOTH 32 JOMOMOIOK OE3BOPCOBHUX CEPBETOK.
Oco61mBO 3a0pyaHEH] MICIS JOJIATKOBO MHUIOTH ITUM K€ PO3UYNHOM.

Ha uucre npumiinieHHs NOMIIIAIOTh €TUKETKY 3 JaTOK OOpOOKM Ta MIAMUCOM
oco0wu, sika BI/IMOBIJIa€ 32 00POOKY.

JP 1.4. ITinroToBKa 00JIaJHAHHA TA KOMYHIKaWiid.

BupoOHuue o06nagHaHHA HE Ma€ TMOJaBaTH HISIKOI HEOE3MeKu s MPOAYKIIIi.
ITinroTOBKY TEXHOJOTIYHOrO OOJIaJHAHHS TPOBOAATH JIO Ta IICHS IPOBEICHHS
TE€XHOJIOTIYHOTO MPOIIECY.

AP 1.4.1. MuTTs 0012 THAHHA.

OOpoOKy TEXHOJOTIYHOTO OOJIAJHAHHS Ta KOMYHIKAIIA MPOBOASITH 3 PO3ZUYUHOM
0.25 % «Canimakcy akui mporyckaroTs BiJ npu temmnepatypi 60 °C npotsrom 40-50 xB.

36ipHuK Ta HeHTpUudyry oOpoOIIsaI0Ths MHUITHO-Ae31H(IKytounM po3unHoMm 0,25 %
«Canimakcy, micis KoxHoro neHtpudyrysanHs. [IpoBoasTs mpoiiec mpu TeMieparypi

60 °C, mo 3aBaHTaxyBaJlbHIN JiHII ¢epmentepa. Ilicns npe3iHdexiii TPOBOAITH
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MIKpOOIOJOTIYHUNA ~ KOHTPOJb, KUIBKICTh  JKUTTE€3AATHUX KIITUH HE TIOBHHHA
nepepumyBatu 3*102 KYO/mu.

AP 1.4.2 OnoJrickyBaHHS1 00JIATHAHHA Ta KOMYHIKAIii

OmnostickyBaHHST TIPOBOJUTBLCS OYHIIEHOI BOJMOI0, Tpu Temreparypi 36 °C
ynpoaosx 30 xB. BianpaiboBana Bojia iie 10 3HEIIKOIKEHHS BIIXO/IB.

JIP.1.4.3. IlepeBipka Ha repMeTHYHICTH

[cHyIOTH CyudacHI METOIW AJis TEPeBIpKH OOJNagHaHHS HA MIUIbHICTE. OOuH 13
TaKUX € METOJ, KM OCHOBaHHWI Ha BJIOBJIEHHI BUTOKY TaJJOTEHHUX Ta3iB MPHIAJA0M
Tede-ITyKaueM, sSIKHi BIOBIIOE€ MIKPOKOHIICHTpAIIii BUTOKY Ta3y.

TeTpaxiopMeTraH 3aKaqylOTh B TEPMETHYHO 3aKpPUTE O0JIaIHAHHS Ta KOMYHIKalli 10
tucky 0,5 Mlla Ta 3a pgomoMoror mnpuiaga— Tede-Iilykaya TrajloreHONOoX1aHuX,
IPOBOJSATH OIS BCIX 3’€AHaHb OOJNagHaHHA Ta KoMmyHikamid. OcoOiuBy yBary
NPUAUIAIOTH (PIAHUEBUM 3’ €IHAHHSM Ta YUIUIbHEHHIO KPUILIOK MICTKICHOTO OOJIaIHAHHS.
VY BUNagKy BHSBJICHHS HEHIUIBHUX 3’€JHAHb IMPOBOJATH pPO300py Ta NpoQIaKTUYHE
VIIUTBHEHHsSI O00JIalHaHHA Ta KOMYHiKamii. B 4KocTi yHIUIBHIOIOUOTO MaTepiary
BUKOPUCTOBYIOTh TEPMOCTIMKY I'yMy, TApOHIT, PTOPOILIACT.

[AP.1.4.4. CrepuJi3anisi 00,1aJTHAHHA

Crepuizaliiisi yCTaTKyBaHHSI 31MCHIOETBCS TOCTPOIO TMAapo0 MpU TeMmIeparypi
130 °C i mapgmmmkosomy Trcky 0,3 MIla. TpuBanicTs onepauii cknagae npuomusao 40
xBuiuH. [lapamerpu cTepuiizaliii 3a0e3neuyoTh 3HUIICHHS MIKpoQIopH.

/P 1.4.4 MuTTSl 1ONIOMIKHOT0 00J1aTHAHHS

JIJist IiArOTOBKY TOMOMIKHHMX OOJIaTHAHHS y TIEPILy Yepry TOTYIOTh 1HBEHTAp, SIKUN
Oyne BUKOPUCTOBYBATUCS y HAMOMMKYMI Yac y BIAMOBITHOCTI 3 TpadikoM podoTH, a
0COOJIMBO: CHJIIKOHOBI IIIJTAHTH, KOJIOU, MIHIIETH, TPOOKH.

Bechb iHBeHTap, SIKUIT BUKOPUCTOBYETHCS Y BUPOOHMIITBI, OOPOOIIOETHCS Y BaHHI 3
HepkaBitouoi cram Temtono Bomoo (40 °C). V Boay nomarore Muroumii 3aci6, i
3amouyioTh Ha 20-30 XB, MHUIOTH I1HBEHTap BCEPEAMHI 1 330BHI, CIOJICKYIOTb,
BOJIOINIPOBIJIHOIO, @ MOTIM OYHMIICHOIO BOJOI0 Ta MEPEAa0Tb MOro Uis OCTaTOYHOI

00pOOKH.
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JP 2IlinroroBKa amMImyJI.

AP 2.1 Muiika ammy.1.

[lepmmii etanm — po3makoBKa aMmIlys Ta Mojladya Ha KOHBEEPHY CTPIUKY, aMITyJd
NOTpaIuIsiioTh B amapar uist Muttss (YMM-4). Tlpomec MUTTSI amITysl TOYHHAETHCS 3
IPOMUBKU BOJIOIO 3a JOIMOMOTOIO YJIbTPa3BYKY, HACTYIHHUH €Tam — MEepPEeBOPOT aMITyJ
KanuisspoM B HU3 3 HACTYITHUM MUTSM 30BHIITHBOT OBEPXHI aMITyJIH.

Hactymua cragiss 1me mnpoMHBKAa BHYTPIIIHBOI TOBEPXHI  aMITyNd
BIIOYBAa€ThCS IUIAXOM BBEACHHAM TOJIKM B aMOyjdy 3 HOJAJbIIUM MHUTAM
LHUPKYJSIIAHOK BOJOIO 1 Apyra MPOMHUBKA B1IOYBAETHCS aHAIOTTYHUM METOIOM, IOTIM
BiI0OYBA€ThCS TPOMYBAaHHS aMITyld OYHIIEHUM  CTHUCHEHEHUM TMOBITPSIM IUIIXOM
BBEJICHHS TOJKM B ammyny. [lami BiOyBaeThCsi MPOMHBAHHS aMITYJIHM 1H €KIIHHOIO
BOJIOI0.

AP 2.2 Cymka ammy.Ji

Crazis CymKyd aMmyJl pO3MOYMHAETHCS 3 MPOJYBAaHHS 3 OUUILIEHUM CTHCHEHEHUM
MOBITPSIM METOJIOM BBEJEHHS TOJKM B ammnyny. HacTynmHa cranmis 1e 30BHILIHE
IPOyBaHHS aMITyJIM OYUIIIEHUM CTUCHEHHUM MOBITPSM, IMOTIM B1IOYBAETHCS MEXaHIYHHIMA
MOBOPOT aMITyJIM KaluIsIpOM Bropy i ammyJja Nepe1aeTbCsa Ha CTEPUITI3aLlio.

AP 2.3 Crepuiizanis ammy.Ji

[Ipouenypa crepuiizaiiii 3a1cHIOEThCS B cTepuiizaniiinomy Tyneni (ATCY 5), ne
BiTOYBa€ThCS TAKOX MOJAJIbIIE OXOJOMKCHHS CTEpUIbHUX ammyin. [Ipu momamaHHi B
TYHEJIb CTEepHUITI3allii aMITyJI PyXarThCsl IO HbOMY 13 3a/IaHOI0 HMIBUJKICTIO, TIPU ILOMY
aMIyJIl TPOYBAIOTHCS JIAMIHAPDHUM TOTOKOM TIOBITPs, IO TMOAAETHCA B TYHENb IiJ
TUCKOM. Temmeparypa JaMiHapHOTO MOTOKY cTaHOBUTH 10 +350 °C, mo 3abe3neuye
MaKCHUMaJbHO SIKICHY cTepwiizanito. Ha BuXxoai 3 JamMiHaQpHOTO TYHEIIO aMITyJsd
OXOJIOJIKYIOTHCS XOJIOJHUM MOBITPSIHUM MTOTOKOM.

Etan crepumizamii TOYMHAETHCA 3 TMOMEPEAHHOTO HATPIBY aMmysd, s
MOTIEPE/KEHHST PO3TPICKYBaHHS TMPU HArpiBaHHI 0 TEMIepaTypw CTepHIi3allii,
CTEpUWJII3AIliI0 aMITyJl TPOBOJATh IIUIAXOM HarpiBaHHa 10 Temmnepatypu 350 °C, micns

ObOI'0 aMITyJIM OXOJIO/KYHOTBCA, 1 BUBAHTAXYIOTBHCA 1JIsI HAIIOBHCHH.
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JAP 3 IlinroroBka BeHTHJISLIHOIO NOBITPS NMPUMIllleHb KJIACY YHMCTOTH.

JP 3.1 3abip armoc¢epHOro noBiTps

ATmochepHe MOBITps 3abuparoTh moBiTpo3adipaukoM (I13-6) depe3 3abipHwmii
MOBITPOIPOBI) HA BHCOTI 12-15 M, Ae crabimbHa KOHIEHTpaIlis MikpoopraHi3miB. Ha
I1H cTaJlii KOHTPOJIOETHCS TUCK Y MOBITPOIIPOBO/II.

JAP 3.2. IlonepeaHsi 0O4MCTKA NMOBITPSI

BuxopuctoByioTe GiIbTp SKHA 3HAXOAUTHCS B MPUTOYHIN BEHTUIISILINHIN
ycranoBili (BY-7) mis BuganeHHs MEXaHIYHHX 4YacTOK. E(EKTHBHICTH OYHIIEHHS II0
MexaHiuauM dactkam  0,3-10 gactmHOK/M® BHKOpHUCTOBYBaHWI B  IIPUTOYHIN
BEHTWIALIMHIN yCTaHOBII KUILIEHbKOBUHM (PinbTp Kiacy G5 XapaKTepus3yeTbesl TPUBATUM
TEPMIHOM eKCIUTyaTalrlii 1 BIAMIHHOIO 3JaTHICTIO YTPUMYBATH PI3HOTO POy
3a0pyaHeHHs. DUIBTpU MONEPEIHBOTO OYMIIEHHS ICTOTHO 3HMXXYIOTh KUIBKICTh
KOHTaMIHAHTIB B BEHTUJISAIIHHOMY MOBITPI.

JAP 3.3. KonaunionyBaHHs1 NOBIiTPSI

KomdopTHa Temmeparypa B YMCTUX MNPUMIIIEHHSIX HIATPUMYETHCA 33 PaxyHOK
KOHJIMIIIFOBaHHS TOBITPS 3a JOIMIOMOTOI0 BCTAHOBJICHOTO KaHaiabHOTO KoHuiioHepa (K-
8) Ha piBHi Bix 19 10 23°C 3umoro Ta Big 21 1o 25°C niToM, BilHOCHA BOJIOTICTh MOBITPS
— B1a 30% 1o 50%.

AP 3.4. OunienHst noBiTps AJs Kiaacy D

B sxocti ¢ineTpa s OYMIICHHS MOBITpS A0 Kiacy uuctotn D (d-9)
BUKOPUCTOBYIOTh BYTUIbHI a00 rybuacti GuibTpu . Taki GinsTpu 37aTHI BIIOBIIOBATH
yacTUHKU po3MipoM Bia 50 mxM. IIpu oMy BoHM MaroTh kiac ¢inbrpanii F5-F9. Bonun
BUKOPUCTOBYIOTBCS K Jpyra CTYIiHb OYHWIIEHHS TIOBITPS B MPUMIMIEHHAX 3
M1 IBUIIICHUMHA BUMOTaMH JI0 YACTOTH ITOBITPS.

AP 3.5. Ounmenns nositps aias kiaacy C

JUnst  ouwmeHHs TOBITPS  BIANOBIAHO A0 BuUMor kiacy uguctotu C,
BUKOPUCTOBYIOThC (imbTpu Ty HEPA (@-10). ®inbTpyrounM MartepiajoM Yy HHX

BUCTYIIA€ CKJIOBOJIOKHO, BHKJajieHe B Todpy Juis 301ablieHHs miony ¢uibTpanii. Taki
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(GiabTpU 3MATHI BIOBIIOBATH YacTUHKH, MeHIIl 30 MkM. [Ipu mpoMy BOHHM MaroTh Kjac
¢inprpamii H10 - H11

AP 3.6. OunnieHns noBiTps ais kiacy B

J11s OuMIIeHHsI TTOBITPS BIAMOBIIHO /IO BUMOT KJIacy YUCTOTH B BUKOPUCTOBYIOTHCS
¢bineTpu 31 crymeneMm ouuctkd H 12 tumy HEPA (@-11). Taki ¢ineTpu 3maTHI
BJIOBJIFOBATH YaCTHUHKHU, MeHII 10 MKM.

JAP 3.7. OunieHHs NOBiTPs 1JIs KJIacy A

JUJ1s OUnIIEHHSI TOBITPSI BIATIOBITHO 1O BUMOT KJIaCy YUCTOTU A BUKOPUCTOBYIOTHCS
¢ineTpu 31 crymeHem ouuctkn H 14 tumy ULPA (®-12). Taki ¢inmeTpu 3maTHi
BJIOBIIFOBATH YaCTHHKH, MEHIII 5 MKM.

JP 4. ITinroToBKAa CTHCHEHOI'0 TA aepaliiHOro NMOBITPA

VY mpoueci KyJabTUBYBaHHS B (EepMEHTEpPl 3pocTaroya KyJlbTypa aepyeThes
CTEPUJILHUM TOBITPAM Mg HajauikoBuMm TrckoM 0,01 — 0,03 MIla qis 3am0BoJIeHHS
010J10T14HOT TOTPEON MIKPOOPTaHi3MiB B KHUCHI.

AP 4.1. 3a0ip armocdepHOro nosirps

[Ipu Bu3HaAuUEHHI MicIs 3a00py aTMOC(EPHOro MOBITPS HEOOXITHO BpPaxoOBYBaTH
ICHYIOYl Ta MOKJIMBI JpKepena Ta30moJi0OHuX 3a0pyAHEHb (IUMapl, aBTOTPAHCIOPT,
ra3oIo10H1 TPOMHUCIOB] BUKHU/IM TA 1HII).

OcobOnmuBOo 0Garato MIKpPOOpraHi3MiB HajJ TOBEPXHEI0 3eMJi, 3 BHCOTOIO
KOHLIEHTpalisl X 3MEHUIYEThCA 1 CTa€ MOCTIHHOIO Ha piBHI O1m3bko 30 M Haj 3emiiero,
ToMy 3a0ip aTMochepHOro MOBITPS BiAOyBaeThCs Ha BHCOTI Omm3bko 15-20 M. 3abip
HOBITPS 3IHCHIOETHCS TOBITpo30ipHUKOM (I13-13).

JAP 4.2. I'py0Oe ounieHHs MOBITPS

Ha i # cranii Ha ¢ineTpi (P-14) 3 MOBITPS BUAATSIETHCS OCHOBHA Maca BEITUKHX
dpakuiii MexaHIYHUX Ta nuiay. IS UbOro BUKOPHUCTOBYIOTH (PUIBTPU MOMEPETHHOTO
OYUIIICHHS.

P 4.3. CTUCHEeHHs MOBITPS
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3a momomororo komrmpecopa (K-15) mositps ctuckarots no 0,35 Mlla, npu
temmeparypi 200 °C. Tuck mnoBiTps y KoMmmpecopi 3a0e3ledyroTh BiANOBIAHO i3
pPO3paxyHKy TUCKY Ha MOJI0OJIaHHS OMOPY B CUCTEMI IMiITOTOBKHU MOBITPSL.

P 4.4. Oxos1012keHHSI MOBITPS Ta BUJAAJEHHS BOJIOTH

[Ticns kommpecopa (K-15) moBiTpss oxonomkyeTbest B Tertooominuuky (T-16) mo
temneparypu 25 °C. Jani y pecusepi (P-17) BinOyBaeTbcsa cTabimizaiisi BOJOTOCTi
noBiTps W = 60 %.

AP 4.5. OunineHHs: NOBITPA B roJJIOBHOMY (inbTpi

[Tonanpiie ouynmieHHs MOBITPs BinOyBaeThes y GinbTpi (P-18) 3 niamerpom mop 1
MKM, SIK (QUIbTpyBaJbHUN Marepial BHUKOPUCTOBYIOTb CHUHTETHYHI BOJIOKHA. CTYIIHb
OUMCTY Takoro mnoBiTpsi craHoBuUTh E = 95 %. 3aminy ¢iabTpyBalbHOTO Martepiany
MPOBOAATH 2 pa3u Ha piK. AJle y pa3l mepeayacHoro 3a0pyaHEHHs, a00 3BOJIOKEHHS Yd
1H(pIKyBaHHS (DUIBTPYIOYOr0 MaTepiaay MPOBOASTH M103aUE€PrOBY 3aMiHYy.

AP 4.6. OunineHHsi NOBITPA B PLILTPi TOHKOI 0UMCTKHU

[Tonanpie ToHKE OUMINIEHHS MOBITPA BiAOyBaeThes y pinbTpi (P-19) 3 niamerpom
mop 0,5 MkM, K (QUIBTpYBaJIbHUI MaTepiall BUKOPUCTOBYIOTh CHHTETHYHI BOJIOKHA.
CrymiHb 0YHCTY TaKoro MoBiTpst cTaHoBUTH E = 99,9 %.

NP 4.7. OunieHHs MOBITPS B iHAUBINyadbHOMY QUIbTPI
CTtucHeHe aepalliiiHe TIOBITPS MMOJAEThCS HA KaceTHUH iHauBiAyanbHuil Ginstp ( P-20),
10 BCTAHOBITIOETHCS Oa3nocepeHsb Ha pepMeHTepi, CTymiHb YucTOoTH 99,995%.

JIP 5. IligroToBKa BOAM OYMIIEHOI TA iH’ €EKIiMHOT

B TexHonoriuHoMy = mpolieci  BUPOOHHUIITBA  BaKIMHA  TOHOKOKOBOI1
BUKOPHUCTOBYETHCS BOJIa OYMINEHA Ta BOAa JJISI 1H €KIIM, 110 BIAMOBIAAa€ BUMOTraM
dapmakomneinHo1 TKOCTI.

JAP 5.1.3a06ip Boau BOAONPOBIAHOI

HanxomkeHHst BOJU BiiOYBa€ThCs 3 MiCHKOTO BoioKaHany B ¢inbTp (P-21).

JP 5.2. OunieHHsl BOAU BiJ MeXaHIYHUX YaCTHHOK.
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['pyba ¢inpTpanis ga€ MOXIMBICTh OYMIIYBAaTH BOJY BiJ YaCTHHOK PO3MIPOM
oinpmie 80 — 100 mxm. B sxocti m1st o0nanHanHHs rpy60i QuibTparii BUKOPUCTOBYIOTh
bineTpu (P-21).

JAP 5.3. OunieHHs Ha ByriibHuX QijgbTpax.

Bona ouwniiena Bijy MEXaHIYHUX YAaCTHMHOK TOCTYIA€ HAa BYTUIbHUM (DinbTp, 1€
J03BOJISE€ 3HU3UTH KOHIICHTPAII0 OpraHiuHHUX PEYOBHMH 1 xyopy. B ycranosmi (d-22)
BUKOPUCTOBYIOTBCS CTaHJAApPTHI MAaTpOHHI (QUIBTPH 3 aAKTUBOBAHUM  BYTLILISAM.
[IpuaaTtHicTh (DUIBTPIB KOHTPOIIOETHCS PIZHUICIO THCKIB BOAM JO 1 Micas (iuibTpa.
Marepian — BYyruuisi aKTUBOBaHE MIJIATAa€E NIOKBAPTAIbHOMY KOHTPOJIIOIOTH Ha BMICT
XJIOpY.

JP 5.4. Ilom’sAKILIEHHSI BOJAM 32 J0NIOMOTI0I0 KATiOHO OOMIiHHOI CMOJIH

Jlayi Boja MOCTyIae B yCTaHOBKY Juis moMm skiieHHs Boau (YIIB-23), sxa
npuU3HaueHa JUIsl BUITy4eHHs 3 Boau KatioHiB Ca, Mg, Fe, Mn 3a 10onoMororo kaTiOHO
OOMIHHOI CMOJIM. YCTaHOBKa IOBHICTIO aBTOMAaTH4YHA, HE MOTpeOye EIEeKTPUYHOIO
KUBJIEHHS. BoHa CcKIagaeThecs 13 JBOX MapajenbHO BKIOYEHUX (QuibTpiB. Ilpu nbomy
3aB/IM TMPAIIO€ TUTBKUA OJIMH 13 HUX, a IPYTUH 3HAXOAUTHCS B PEKUMI perenepartii abo
ouikyBaHHs. Konaum oOMIHHA 37aTHICTP CMOJIM BHUCHAXY€TbCA BIH aBTOMAaTUYHO
NEPEKIIIOYAETHCS B PEXKUM pereHepallii, a 3aMICTh HbOTO MOYMHAE IPALlOBaTH APYTUM.
Bci nepexitodanHst pexxuMiB poOOTH (PUIBTPIB MPOXOASITH aBTOMATUYHO 3 JTIOTIOMOTOIO
OJIHOTO OJIOKY yNpaBIIIHHS.

AP 5.5 OuniieHHst 3BOPOTHIM 0CMOCOM

Jist orpumaHHs Boau (hapMakoIelHOoi SKOCTI (OYMILEHOI) BUKOPUCTOBYETHCS
3BOPOTHO OCMOTHYHA ycTaHOBKa «Rochemy (¥V3-24) (Boaa 3 eiekTponpoBigHicTio 10 30
MKCM/cM).

JIP 5.6 30epirannsi Ta po3noaiyi BOAHU OYHUILEHOL

Ouumiena Boga mnogaerbess B 30ipHMK (3B-25) nmas 30epiraHHs B SKOMY
HNIATPUMY€ETbCA cTaja TemmepaTypa. OuuieHa BoJa HAIXOAWTH [0 TEXHOJIOTTYHHUX
CTaJiii BUpOOHUIITBA.

JAP 5.7 IlonepenHiii migirpis
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I[Nporec mimirpiBy BigOyBaeThes y 30ipauKy no temnepatypu 80°C (3b-25).

JAP 5.8. IucTuasimist

Jlami Boja HamxoauTh B OaraTokojonnumi mguctuiasrtop (THAY-26), ne BoHa
OCTaTOYHO OYMIIYETHCS Y BIAMOBITHOCTI O BUMOT JJISI BOJH IS 1H €KITIH.

JAP 5.9.30epiranns Boau 1Js in’ekuii

OTpriMaHa TakKUM YMHOM BOJIA JUIsl 1H €KIIINA 32 JOTIOMOT'OI0 BiJIIEHTPOBOTO HACOCY
(H-27) mepekauyetbest mo Oaky mius 30epiranas (3B-28) mpu temneparypi 80 °C Tta
MOCTIMHIN ITUPKYIIALI].

P 6. IlpuroryBaHHs Ta cTepHJIi3alisa MOKMBHUX CePeIOBHILL.

AP 6.1. IlpuroryBaHHs Ta CTepHJI3alis IOKUBHOIO CepeIoBHMINA /I
BHPOILIYBAHHA iHOKYJISATY B KOJI0AaX HA KaYaJIlli.

JInst BUpoIyBaHHS 1HOKYJIATY B K0JIOAX Ha Kadalll HeoOxigHo npurorysBaTtu 0.67
1 moxkuBHOTO cepenouia (10 % Big 06’ eMy cepenonuina craii 1). JkepenoM ByTJIeIto
B CEPEOBHUILl BUCTYNAE MAHITOJN, SK JHKEPENO HITPOreHYy — M’SICHHUM EKCTpakT Ta

TpUNTOH. BMiCcT KOMMOHEHTIB Ay npurotyBaHHs (.67 1 TNOXHUBHOTO CEpeloBUILA

HaBeJeHo y Tab. 4.1.

Tabnuys 4.1
Po3paxyHOK BMiCTy KOMIIOHEHTIB JJis1 npuroryBanus 0,67 i1 cepenoBuina
Komnonent . 06’em
. Bwmict koMmmoHeHTa y .
MOXXUBHOTO Konnenrpartis, r/mn Kommno3zuiis KOMITO3HITi1, MJT
0.67 11 cepenoBuIa, T
cepeioBUIIA
MagiToxn 20 14 A 433
Tpunron 10 7
M’sicHuii 10 7
EKCTPaKT
JpixxmxoBuit 5 4
aBTOJII3aT
I'ninun 13 1
Bona 400
[TipyBat HaTpito 3 2
NaCl 5 3 b 237
LiCl 4 2
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Bona

230

Paszom 670

JP 6.1.1. [IpuroryBaHHs i cTepuizanisa koMno3uuii A

HaTtexniunux Barax 3BaXylOTh 14 T MaHITONy, 7 T M SICHOTO €KCTpakry, 7 T
TPUIITOHY, 4 T JIPDKIKOBOTO aBTOji3aTy, 1 r rminuHy. HaBakku momimarTh y KoJOy
00’emoMm 500 mu, nobaBmnstoTe 400 M TUCTUIIHOBAHOT BOJIU, IEPEMIIITYIOTh. 3aKPUBAIOTh
KOoJIOy BaTHO-MapjieBOIO MPOOKOI0 1 CTEepHIi3yloTh B aBTokiaBi (AB-29) npu
temriepatypi 112 °C ynponosxk 30 XB.

JIP 6.1.2 [IpuroTryBaHHs Ta cTepuiizaiis komno3uuii b

Ha TexHiuHMX Barax 3BaXyloTh 2 T XJIOpUAY HaTpito, 3 T XJIOpHUAY JITiIOTa, 2 T
nipyBaty HaTpito. HaBaxxku momimaroTts y Kosly 06’emom 250 M pozunHsioTs y 230 M
BOJIY, MEPEMINITYIOTh. 3aKpPUBAIOTh KOJIOY BaTHO-MapieBOI0 MPOOKOIO 1 CTEPUII3YIOThH B
aBTokJaBi (AB-29) mpu temnepatypi 131 °C ynpomosx 40 XB.

AP 6.2. IlpuroryBaHHs Ta CTepWJIi3alis IO0KHBHOIO CepelOBHINA s
BHPOOHMYOro0 0ioCHHTE3Y.

Jlist BUpOOHWYOTO KyJNbTHBYBaHHS y (epmentepi o6’emom 10 1 HeoOXimHO
MPUTOTYBATH 6,7 J1 TOKUBHOTO CepeOBHINA. BMiCT KOMIIOHEHTIB AJIsi MPUTOTYBaHHA 0,7
J1 IO)KMBHOT'O HaBeJIeHO y TabiI. 4.2.

Tabnuys 4.2

Po3paxyHok BMiCTY KOMIIOHEHTIB /1Ji1sl IPUTOTYBAaHHs 6,7 JI cepeloBUINA

KomMmmnonenr 0O0’eM
MOKUBHOT'O Konnenrpartist, r/m
cepeIoBUIIA

BwmicTt xommonenTta y

Kowmmosuist KOMITO3UIIIT, MJI
6,7 1 cepengoBuia,

Martiton 20 134 A 5786

Tpunron 10 67

M’ sacHuit 10 67
EKCTPaKT

JpixmxoBuit 5 34
aBTOJII3aT

I'ninun

1.3 9

Bona

5400

[TipyBaT HaTpito 3 20
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NaCl 5 34 b 443
Licl 4 21
Boma 975
Pa3zom 6700 max

AP 6.2.1. IlpuroryBaHHs i crepuizaniss KOMIo3umii A

Ha texniynmx Barax 3BaxyioTb 134 r maniTOoNy, 67 T M’SHOrO €KCTPakTy, 6/ T
TpUNTOHY, 34 T APIKOBOTO eKcTpakTy, 9 r rminuny. Pozunnsiors y 5400 M ounmieHoi
BOJY, pO3NMBaIOTh y Koibu 006’emom 1000 mu. 3akpuBaroTh KOJOYBaTHO-MapJeBOIO
POOKOIO 1 CTepHIIi3yIoTh B aBTOKIaBi (AB-29) mpu temmeparypi 112 °C ympomgosx 30
XB.

[P 6.2.2 IlpuroryBaHHs Ta cTepuiizaniss komno3uuii b

Ha TexHiyHuX Barax 3BaxymTh 34 T XJOpHIY HaTpito Ta 27 T XJIOpUAY JITIiIO,
HAaBaKKH TOMIIIAIOTh y K00y 06’emom 1000 mu1 Ta po34MHSIIOTH ¥ 975 MI ounieHol
BOJM. 3aKpUBAIOTh KOJIOM BaTHO-MapJIEBOIO MPOOKOIO 1 CTEPUIII3YIOTh B aBTOKJIaB1 (AB-
29) npu temneparypi 131 °C ynponosx 40 xB.

JP 7. IlpuroryBaHHsi pO34MHIB /ISl CTAHAaAPTH3aIlii BAKIMHHA

JAP 7.1 IlpuroryBanns 0.9% po34uHy HaTpilo XJI0puay

Jlnst cycrieHlyBaHHS 1HAKTUBOBaHOI Olomacu Neisseriagonorohoeaeneo0XigHo
npurotyBaty 1442 mi 0,9 % po3unHy HATPIrO XJIOPUTY.

Ha TexHiunux Barax B 3BaxytoTh 42,38 r NaCl, nomimaroTe B K0JIOy 3 OOKOBUM
BimBojoM Ha 1500 mi, motiM B koisOy nmonuBaroTh (00 M iH’€KIIHOI BOJIH,
NEepPEeMINIYIOTh 10 MOBHOrO po3uuHeHHs. [loTiM 10 KonOy 3akpuBalOTh MPOOKOIO Ta
cTepwiizyloTh B aBTokiaBi (AB-29) mnpu 131 rpax. mpotsrom 40 xB. IMoriMm micis
cTepuIii3alii,B aCeNTUYHUX YMOBaX 3a JIOMIOMOI'OI0 CHIJIIKOHOBOi TPYyOKH, MEpelnBaioTh
po3uuH B peakTop 3minryBay (P-35)

JAP 7.2 IllpuroryBanus 0.25% po3uuny ¢eno.ry

Ha TexHIYHMX Barax B aceNTUYHMX YMOBax 3BaxytoTh 11,77 r ¢eHony B KoJOy 3
6oxoBuM BiBoJIoM Ha 1000 mu1, motim B kosiOy gosmBaroTh 1000 mi1 iH’€KIIHHOT BOAM

MEePEeMINIyIOTh 0 MOBHOTO po3urHeHHs.IIpuroroBanuii po3unH 3aKpUBalOTh MPOOKOIOB
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aCenNTUYHUX YMOBaX 1O KOJOM MiJKIIOYAEMO CHIIIKOHOBY TPYOKOIO, ISl MEpPEIUBY
po3uuHy B peaktop 3minryBau ( P-35)
TII 8. IlinroToBKa MOCIiBHOI0 MaTepiaay

TII 8.1. IlinTpuMAaHHA KOJIEKUIHOI KyJIbTYpPH

Konekmiitny kyasTypy N. gonorrhoeae CDC-F62 30epiraroTh y mpoOipkax 3i
ckotmeHuM arapom GCB3a temneparypu -80°C.

TII 8.2. Onep:xkanHs po0040i KYJbTYpPH

My3seliHy KynbTypy, sKa 30epiraetbcs y NpoOIpKax Ha CKOIIEHOMY arapi,
cycneHayoTh pochaTHuM Oypepom Ta po3CiBarOTh METICIO JO 130JIbOBAaHUX KOJIOHIM Ha
gamku Iletpi i3 cepemoumem GonococcalBase (GCB), kymptuBytors mpu 37 °C
npoTsrom 24 rog.

TII 8.3. BupoimyBaHHs KyJIbTYPH HA arapu3oBaHMX CepeA0BHUIAX

OTtpumaHi 3 130JIbOBAHUX KOJIOHIN MEPECIBAIOTH METICI0 B MPOOIPKHU 31 CKOIICHUM
cepenoBuiiieM GonococcalBase (GCB), (oaHa 130750BaHa KOJIOHISI BUKOPHCTOBYETHCS
Uil 3aciBy OJHI€l mpoOipku). B mpoOipku mnepeciBaroTh 1307b0BaHl KOJIOHII, IO
3HAXOJIATHCS Ha BiJICTaH1 He MeHIe 1cM. TpuBaicTh BUpPOITyBaHHS — 24 TO.

TII 8.4. BupomyBaHHs KyJIbTYPH B KOJI0aX HA KaYaJIKax

Jlnst BUpONIYBaHHS PIAKOTO TOCIBHOTO Martepialy y Kojoy o06’emom 750mu
BHOCSITh KOMIIOHEHTH MTO>KMBHOT'O CEPETOBUILIA.

Y npo0ipky 3 pobouoro kyibryporo N. gonorrhoeae CDC-F62, BHOCITH 5 M
CTEpPWJIBHOTO (Di310JIOTIYHOTO PO3YHMHY, CYCIECHAYIOTh KIITUHM (3MHBAIOTHh BOJIOI0),
MINETKOI B1IOMPAIOTh OJIepkKaHy CYCHEH31I0 1 BHOCATh y KOJIOY 3 PO3JIUTUM MOKUBHUM
cepeaoBuIleM. BUpolyroTh MIKpoOpraHi3MH y Koji0ax Ha Kadajlll YIpoa0Bxk 24 ro.

TII 9. BiocunTe3

TII 9.1 BupoOHuYe Ky 1bTHUBYBAHHA

BupoOHude KynbTUBYBaHHS 3IACHIOIOTH y OJHOpPa3oBoMy (gepmeHTtepi (®JI-31)
o6’emom 10 m. Y  depmentep, 3a momomorow mnepucransruuHoro Hacoca (H-30)

BHOCATH CTCPUIIbHY KOMHOSI/IIIiI-O, Ta KOMHO3I/IHiIO b.
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[lociBHui1 MaTepian y BHIJISAI KyJnbTypaidbHOi piguHu o0’emom 0.67 1 B
CTEpWJIBHUX YMOBaxX uepe3 BHOCUThCA B depmeHTep TpuBaIiCTh KyIbTUBYBAaHHS
ctaHoBUTh 1 nmoba (24 romun), pH 6.8 —7.3, TemnepaTypa KyJIbTUBYBaHHS CTaHOBHUTH
37+1°C. Yepes koxHi 3 TOAMHU IPOBOAUTHLCS Bigbip Mpo6 I KOHTPOIK KOHIEHTPALii
OlomacHu, a TaKoX MIKpOO10JOT1YHOTr0 KOHTpoJt0. IIpolec KyiabTUBYBaHHS 3yNMHHSIOTH
IIPU JOCSTHEHH1 KYJIbTYPOIO KOHIICHTpAIlil KJIITHH —8 T/J1.

TII 10. BupoOHMUTBO BAKIIUHH

TII 10.1 30epiranns KyJbTYpPaJbHOI PiIMHA

30epiraeThcs KyJIbTypasibHa piguHa 00’eMoM 4 11 B 30ipHHKY (3B - 33) 00’eMom 5
JITPIB IPU Temrepartypi 4 rpaayciB, OPOTATOM HE JOBIIE 24 TOAMH.

TII 10.2 Bimginenns 6iomacu mnpoayumenta Neisseria gonorrhoeae Bin
KYJbTYPAJbHOI PIAMHA

Kynbrypanbna piguHa 3 30ipHUKa mnepexoauth B ueHTpudyry (I-34) ne
BIIOYBA€ThCS  BIJIUIGHHS ~ KIITUH  BIJl  KYJbTYP&JIbHOI  PIAMHU  METOIOM
nenTpudyrysanns. [Iporec neHTpudyryBaHHsS MPOXOAWTH MPH IIBUAKOCTI TOTOKY 4
n/xB. LlentpudyryBanns BigOyBaeTbcsl MpoTsaroM 15 xBuiuH nipu  Temneparypi 8 °C.
biomacy 30uparoTh Bpy4Hy Ta MepEeHOCaTh JO peakTopa 3MIlIyBaya Jijisl IHAKTUBYBaHHS.

TII 10.3 InakTHBanisa 6aKkTepiaJbHUX KJIITHH

3 neHTpudyru 10 peakTopa 3MimryBada 0i0Macy MepeHOCUTh B PyUHY MEPCOHAT B
ACENTUCHUX YMOBaxX 3a JOMOMOroro kosiou . IToTiM BigOyBaeThCs €Tam 1HAKTUBAIlll B
peakrtopi 3mimryBadi (P-35) o6’emom 5 1.

Jlauwii eranm mnependadae i1HAKTHBAIIO OakTepialibHUX KIITHH-*/  IIIIXOM
TEepPMIYHOI 1HaKTUBaLii, pu Temneparypi 80 °C npotsirom 1 rox.

TII 11 Crab6iaizanisa

Kinnesa  ¢opma  mnpemapaTy  BakUMHM  TOHOKOKOBOi  1HAKTHBOBAHOI
(Gonococcalvaccineinactivated) — siBisie co00r0 CycCIieH3il0 1HAKTUBOBAHOI KYJIBTYpH
roHoKOkiB B 0,9% po3umHl HaTpil0 XJIOpUAY 3 J0JaBaHHSIM (EHOTYy B SKOCTI

KOHIIEpBaHTa [4].
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B pextop 3mimryBau (P-35) 3 cycrnieH3i€l0 iHAaKTUBOBAHHMX KJIITHH Ta iH €KIIHHOT
BOJAY, B CTEPUJIBHHUX YMOBaX 3 JOTPHUMaHHSIM BHMOI AaCENTHKHA 3a JOMNOMOIOKO
CUJIIKOHOBOIO TPYOKM MeEpenBarOTh CTepuiibHi po3uuHu 0,9 %, HaATpilo XJopuay Ta
0,25% denomy. Ilicns BHeECeHHS BCIX KOMIIOHGHTIB BMHKAIOTh MIMIANKY Ta
NEPEMINIYIOTh CYCIIEH31I0 MPOTIrom 15 XB.

KoHueHTpamito KIITHH KOHTPOJIOIOTh 33 CTaHAAPTHUM 3pa3KOM MYTHOCTI
OaxTepianpHuX cycnensiit (10 MO).

TII 12 HanoBHeHHH Ta 3anaiiKa aMILyJI

HamoBHeHHs Ta 3amaiika aMmIryJ MNPOBOJUTHCS 3 BUKOPHCTAHHSIM aBTOMAaTHYHOI
MalllMHK JUIsI HarmoBHeHHs Ta 3amaiiku amnyn (M33A-37). HamoBHeHHS ammyi
BIIOYBA€ThCSl B TPU €TAllM: CIOYATKy B aMITYJLy IOJA€ThCS 1HEPTHUHM Ta3, BUTICHIIOUU
MOBITPS, MOTIM MOAAETHCS BAaKIMHA 3a JOMOMOTOI MOPUIHEBOTO J103aTOPa, 1 3HOBY -
CTpyMiHb 1HEPTHOrO Ta3y, IICIs YOro aMilyja HETalHO IIOCTyHae Ha MO3ULII0
3alarOBaHHS.

[Ipouec 3anaroBaHHs BIIOYBA€THCS 3a JAOIMOMOTOI0 3alalOBaHHS 3 BIATATYBaHHSIM
Karijispa mij] 11€10 CTPYMEHS CTUCHYTOTO MOBITPSI.

IIMB 13 IlakyBaHH# i MADKYBAHHS aMILYJI

IIMB 13.1 MapkyBaHHA amMILyJl

[Ipouiec MapKyBaHHS aMITyJl IPOBOJUTHCS 3a JOIIOMOIOI0 aBTOMATHYHOI MAIIMHU
it MapkyBaHHs (MA-37), 110 HaKJICI0€ STUKETKH Ha CKIISTHI aMITyJIH.

ABTOMaTHYHUN MapKyBaJIbHUW anapat JJisl HaKJICIOBAHHS CAMOKJICIOUMX €TUKETOK
Ha noBepxHI0 amnyn LM-15 — exoHOMIYHMI 1 TPOCTUH B €KCILIyarTallii amapar, Lo
BUKOPUCTOBYETHCS Y (hapMalleBTHUHIM, KOCMETUYHIA MPOMMCIOBOCTI Jii MapKyBaHHS
dapmaneBTHYHUX MpenapariB B ammynax 1 ¢uakonax. Crmocid mMapKyBaHHS BKIIIOYA€E
3aBaHTaXEHHS aMIyJl y OyHKep, MEepeMIlIeHHsS iX y KOMIPKU LHJIIHIPUYHOTO POTOPY 1
NepeAABaHHs B 30HY MapKyBaHHs, J€ HA HUX HAHOCSTh CAMOKJIEIOYY €TUKETKY

MammHa a1 MapKyBaHHS CKIQJA€TbCAd 13 MOXWJIO PO3TallOBaHUX OyHKepa,
3MOHTOBAHOTO IiJl HUM LWJIIHIPUYHOTO POTOpa 3 KOMIpKaMu JUIsl aMIyJl, Ipuiasy asis

HAaHECEHHS €TUKETKH, HAIPABJISAIOYO] U1 TPAHCIIOPTYBAaHHS MapKOBAaHUX aMITyJI.
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IIMB 13.2 ITakyBaHHs amMILyJI B 0J1iCTepHY YIIAKOBKY.

TexHONMOTIYHUN TpOIEeC TMAaKyBaHHS aMIyJl BHUKOHYEThCS 3a JIOIIOMOTOIO
aBTOMATUYHOI JiHii ;g ynakoBku ammyin ZHM-250D (AJIYA-39). [Ipouec makyBaHHs
MOYMHAIOTh 3 (OpMYyBaHHS YapyHKOBOTO OicTepa I amIimyi 3 TOJIBIHIIXJIOPUTY
(ITBX). CdopmoBaHuii OmicTep 3alOBHIOETHCA aMIlyjaMu Ta 3akieroerbes [1BX-
IUTIBKOIO 200 (poJIbrOI0 3 HACTYIMHHUM HAaHECEHHSM HOMEpa MapTii 1 J1aTH BUIYCKY Ha
omicrepu.

IIMB 13.2 [IakyBaHHs 0J1icTepiB B KAPTOHHY YIIAKOBKY.

3anasHuil  OJicTep MEpeNaeTbCsl Ha KapTOHAXXHUM aBTOMAT, JI€ BIIOYBAE€THCS
(opMyBaHHS KapTOHHOI MayKH, CKJIaJaHHs IHCTPYKIIi 3 HACTYITHOIO MoJadero oiicrepa i
THCTPYKIIiT B KOPOOKY. 3aBEpIlalOyuoI0 CTA/II€I0 YITAKOBKYU € HAHECEHHS HOMEpa MapTii 1
JIaTH BUITYCKY Ha KAPTOHHY TAYKYy.

3B 14 3HemIKoa:KeHHA BiIX0aiB

3B 14.1 3HemKoXKeHHS PIAKMX BiAX0diB

BianpanpoBani po0oul pPO3UYMHHM MHUHHO-IE31H(IKYIOUMX 3ac00iB MIAJIATaloTh
3IMBAaHHIO JI0 KaHai3allliHOI CHCTEeMH TMICas HeHTpami3aimii aKTUBHOTO XJIOPY
TI0CYJIb(paTOM HATPIIO.

CynepHaTaHT KyJIbTypajibHOI PIAVMHU, 3QJIMIIKH CYCTEH31i MICis 1HaKTUBAIlli €
OCHOBHHMH PIJIKUMHU BIIXOJaMU BHUPOOHMIITBA TOHOKOKOBOI BAaKIMHU, Ta MOXYTh
MICTHTH y CBOEMY CKJIaJi MBI KIITHHH TipoayrieHta Neisseria gonorrhoeae,ockinbku
JaHUW MPOAYIEHT BIIHOCHTHCSA 1O TMATOTCHHUX MIKPOOPTaHi3MiB Ta BIIHOCHTBLCS IO
kiacy HeOesneku BSL Il Bimxoam paHoro eramy BUPOOHUIITBA BiAHOCSTHCS 10
MEIUYHUX BIAXOMIB Kiacy b Ta NOBUMHHI YTUI3YBaTHCh Yy BIANOBITHOCTI 3
HOPMATHBHUMHU BUMOTaMH TIOBOJIKEHHS 3 MEIMYHUMU BiJTXOJIaMHU.

Jlns 3HE3apaKeHHsI PIAKUX BIAXOAIB BUPOOHHUIITBA MPOBOAATH iX OOpPOOKY IIijl
TUCKOM Ta TEMIEPATYPOIO 3a JOMOMOTOIO CHEIiaTbHOTO OOJaJHAHHS — YCTAHOBOK JIJIS
3HE3apakKeHHs BIAXOAIB Kareropii b, 30kpeMa aBTOKIaBIB, SIKi BUKOPHUCTOBYIOTHCS JIJIS

ne3iHdexIli BiAXOAIB Mpu TeMmrieparypi crepwmizaiii He MmeHme 132°C mpotsrom 60
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XBWIMH; 3HE3apaKeHl piaki BIAXOAW MJISTalOTh MOAANbINM  yTwimizamii(  3a
HEOOXITHOCTI) Ta 3JIMBAIOTHCS IO KaHATI3aIlIHHOT CHCTEMU.

3B 14.2 3HemIKOXKeHHS ra30noaioHuX BiaxoaiB

BinmpampboBane MOBITps yTBOpeHE Ha eTami (epMeHTallli MICTUTh aepo30jib B
AKOMY MOJJIMBa HAsBHICTb MAaTOTEHHOTO MPOJYIEHTa, JMJIS YHEMOJJIMBJICHHS
MOTPAIUISIHHS MaTOreHy 10 BUPOOHUUYUX MPHUMIIICHD BIATIpallbOBaHE aepalliiiHe MOBITPS
MPOITyCKAEThCS uepe3 OakTepianbHuil QIIbTP.

3B 14.3 3HemKko/:KeHHsI TBEPAUX BiIX0aiB

TBep/l BiAXOAU YTBOPEHI Ha €Tarl CaHITapHOI MIJTOTOBKYA BUPOOHUIITBA Ta €Tarll
MPUTOTYBAaHHS MOKMBHOTO CEpPEAOBHINA, MPECTABICHI MaKyBaJbHOK TapOl0 MUKWHO-
Ne31H(IKyI0UnX 3ac00iB Ta KOMIIOHEHTIB IOKHUBHOTO CEPEIOBUINA B TOJAJIBIIOMY
COPTYIOThCA Ta MIAAAI0THCA BTOPUHHIN NIEpepoOLIi.

3B 14.4 3HemKoI:KeHHS 3aJUIIKIB TOTOBOI MPOYKIIii.

[Ipn BUpOOHUIITBI, 30€piraHHi Ta 3aCTOCYBaHHI BAaKIMH Ta IMYHOOIOJOTTYHHX
mpemapaTiB BUHUKae TMOTpeda 3HUIICHHS YAaCcTUHU TMpenapary, HENpUAaTHOTO [0
3aCTOCYBaHHS.

BakuuHu, iX 3a0MIIKK W aMIyJd 3-MiJ OpenapaTiB KIacu(IKyrOThCS SIK MEIUYHI
Bigxomu kiacy I' [71]. Ilpomec yTwimizamii MpPOBOAMUTHCS IEHTPATI30BAHO, TO HOTrO
3MIMCHIOIOTH CHeIiaibHI opraHizaiii. BoHu moBuHHI Matu cepTU(dikaT Ha YTUIII3AIIIO0
BiaxomiB kimaciB b1 I

3HUIIEHHS BaKIMH Ta 1X 3aJMIIKIB BIAOYBA€ThCS 3TITHO 3 TPaBUIIAMH,
BCTAHOBJICHUMU JJIsi JAHOTO BHUIY BiaxoAiB. s 300py 3aiMILIKiIB Ipernapary MOBHHHI
BUKOPUCTOBYBATHUCS OJTHOPA30B1 BOJIOTOCTIIKI €EMHOCTI (KOHTEHHEPH).

Jlns  ix  yTwmsamii = BUKOPUCTOBYETHCSI ~ METOA -  CIAJIOBaHHS B

BHCOKOTEMITEPATYPHUX MEYaX.
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PO3/1J1 8. KOHTPOJIb BUPOGHUILITBA
8.1. Mikpo6ioJioriununii KOHTPOJIb
Mikpo0i0JIOTIYHHM KOHTPOJb MPOBOATH 3 BUKOPHUCTAHHSIM METOJMIB CBITJIOBOT
MiKpockomii. Y pa3l BIICYTHOCTI y 3pa3Ky CTOPOHHBOI MIKpOOIOTH TiJ dac
MIKpPOCKOIIFOBaHHS MOXHa rmodauntu Kiaituau Neisseria gonorrhoeae, o BiAmoBinawTh
HACTYITHUM XapaKTEPUCTUKAM:
e bakrepii oBambHOI ab0 KymsicToi ¢opMu (KOKH) 3 CYCIAHBOIO CTOPOHOIO

YBITHYTOIO, pOo3Mip OakTepii cTaHOBUTH 0J13bK0 0,6 — 1,0 MKM.

. -

Puc 3.Neisseria gonorrhoeae BUrJIsiI i MiKpOCKOTIOM
e Po3sramoBaHi MOOJMHOKO a00 MmapamMu (TUTIIIOKOKH), 3 CYCiTHBOIO CTOPOHOIO
YBITHYTOIO
e HepyxnuBa Oaktepis. baktepiss He Ma€ JKTYTUKIB, MOXYTh OyTH MPUCYTHI
GbiMOpii,

Jlnst mpuroTyBaHHSI TperapaTy Ha 4YHCTE 3HEXKHUpPEHE TMpeAMEeTHE CKIO, B
aCeNTHUYHUX YMOBaX, 3a JOMOMOIOI0 CTEPHJIbHOI METJi HAHOCATh HEBEIHMKY KpAIUTMHY
KyJbTypaiabHOI pimuau. Kparmito, ska MICTUTh MIKPOOPTaHi3MH, PO3MOUISIOTH MO CKITY
3a JOTIOMOTOI0 OakTepianbHOI MeTii (iaMeTp mMaska 0au3bko 1 cM). Ma3ok BUCYITYIOTh
0e3 HarpiBaHHs, IpU KIMHATHIA TemIieparypi, J0 MOBHOIO BUIIAPOBYBAHHS BOJIOTH.

[ToTiM Ha abCOMIOTHO CyXUWU MpemnapaT 3a JIOMOMOTOI0 CKIISIHOI MaJIMYKW HAHOCATHh 1—2

KparuIMHU IMEpCiiiHOro Macia.

HYXT FTEK 04.02.26 KP 113
3un. | Apk. No 0oxym. Hionuc | ama
Pospoous HazopHna Jlim. Apk. Apxywis
Kowncynom. PO311JT 8. KOHTPOJIb [ ] 85 122
Kepisnux CmabHnixos BUPOBHUIITBA 8>
H. Konmp.
3ameep. TTupoz




[Ticast po60TH BaTOIO, 3MOYEHOIO €TUIIOBUM CIHPTOM, 3HIMAIOTh 3AJIUIIKU Macja 3
iMepciitHoro 00’ekTHBa [72].

Ile kamncynboBaHa OakTepis, Kalcyla OXOIUIIO€ KOXKHY napy KokiB. Kamcynu
MOKHa JIETKO TIOMITUTH, BUKOPUCTOBYIOUM mifdapOoBaHuil Mpemnapar, BUIIISIIAIOTH
BOHHU SIK TPO30pi BKIIOYCHHS Ha TeMHOMY Tii [73]. UucToTy KynbTypu OOOB'SI3KOBO
KOHTPOJIIOIOTh LUIIXOM MIKpocKkomii. JlJif IbOro TOTYIOTH IpenapaTr (pikcoBaHUX
3a0apBIICHUX KITITHUH, IKUH TIPOBOASTH MIKPOCKOTIIO 3 IMMEPCIHHOI0 CUCTEMOIO.

3 KyJbTypH TPOJYIEHTA BIAOUPAIOTh MPOOM KyJIbTYpaldbHOI PiIMHU: 3 KOJIO Y
CTEpWJIBHUX YMOBaX Npo0y BiIOMPAIOTh CTEPHIBHOIO MINETKON, 3 I1HOKYJATOpa 1
dbepMeHTepa npody BiAOUPAIOTH BUKOPUCTOBYIOUU MPOOOBIIOIPHUKH.

8.1.1 Mikpo0ios10riuHuii KOHTPOJIb CTEPUIBHOCTI MOKUBHOTO CepeI0BHUIIA

Mikpo010JIOTIYHUN KOHTPOJIb CTEPHIIBHOCTI MOKHUBHOIO CEpEOBUIIA MPOBOASATH
HUIIXOM PO3CIBaHHS MPOOW MPOCTEPUIIZ0BAHOTO TMOKUBHOIO CEPEOBUINA HA YaIIKU
[leTpi 3 BIANOBIZHUM arapu3oBaHUM MOXUBHUM cepepoBuiieM: CA — 171 BUSBICHHS
rpu0iB 1 IpixIKIB 1 MITA — m1st BUsiBIIeHHS OaKTepii.

llocis

CrepuibpHOIO TiNEeTKOW BigouparoTs 0,1 M IpOCTEpHITI30BAHOTO MOKUBHOTO
Cepe/IoBUIIla 1 HAHOCATH 1i Ha TMOBEPXHIO BIJMOBIIHOTO TMOXUBHOTO CEPEIOBUIIA.
Breceny mpoOy piBHOMIpPHO pO3MOAUIAIOTH MO MOBEPXHI CEPENOBHUINA 32 JOTIOMOTOI0
CTepWIbHOrO mmnatens Jpuranbebkoro. Yamkuy 3 nociBaMu NOMIIIAIOTE Y TEPMOCTAT IS
1HKyOauii npu Temneparypi 37 °C npotsrom 1-2 116 anga MIIA ta npu temnepatypi 24-
26 °C npotsirom 3-5 ni6 st CA [72].

Ha mnoBepxHI MOXUBHUX CEpPEJOBUIN Bi3yallbHO BU3HAYAIOTh BIJICYTHICTH O3HAK
pocry.

8.1.2 Mikpo6iosoriuanii KOHTPOJIbL YUCTOTH BUPOOHUYOI KyJabTypu Neisseria

gonorrhoeae (mociBHOro0 Martepiasy)

Mikpo0610JIOTIYHANA KOHTPOJIb YUCTOTH BHUPOOHWYOI KYJIBTYpU 3HIMCHIOETHCS

IUISIXOM  BUCIBY Ha  arapu3oBaHe nmoxuBHe cepenoBuie GCB — metonom
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BHUCHAXXYBaJIbHOTO IITpUXa, 1HKYOytoTh mpu 37°C mporsaroM 24 roa 3 MNOAAIbIIAM
MIKPOCKOIIIFOBaHHSI.

AHal3 TMOCIBHOTO MaTepiady Ha 3a0pyJHEHHsS I1HIIMMH MIKpOOpraHi3MaMH
3MIIACHIOETHCS IIUIAXOM TMPSIMOTO BHUCIBY MOCIBHOTO MaTepiaiy N0 130JIbOBAaHUX KOJIOHIN
Ha vamku Ilerpi 3 m’sico—mentoHHuM arapoM (MIIA) mis BusiBieHHs OakTepiid, Ta
rioko30—kaptormisinuM arapoM (I'KA) abo cycno—arapom (CA) — rpuliB Ta JpisKIxKiB.

[Tpu BizyaslbHOMY KOHTPOJII aHAJI3yIOTh PICT KyJbTYypHU IO IITPUXY HA MOBEPXHI
arapuzoBaHoro cepenosuimia GCB; B ToMy BHMaaKy, fKIIO pICT HEOAHOPIIHUH,
BBAXalOTh, 1[0 KyJIbTypa 3a0pyaHeHa. 30BHIIIHIM BUTJISA] KOJOHIA MOBUHEH BIANOBIIATH
MOp(OJIOTO-KYJIETypaIbHUM ocoOmBoCcTSM TipoayiieHta Neisseria gonorrhoeae, a came
BIJIIIOBIIaTH TaKUM XapaKTEPUCTUKAM:

e BigHomeHnHs 10 ¢papOyBaHHs 3a ['paMoM — rpaMHeraTuBHa
e KoumoHii rnagki, mposopi, Omuckydi, po3mipom 0.5—-1 MM 3 Kpyraumu
KpasiMu.

e UiTka 30J0THCTO-KOPUYHEBA IirMeHTaris [74].

Puc. 1. 30BHINIHIA BATIAL KOJIOHIN Puc. 2. [lirmenTaris KOJIOHIH
Neisseria gonorrhoeae Neisseria gonorrhoeae

8.2. I[loka3HMKH POCTY i CHHTE3Y HJILOBOI'0 MPOIYKTY
8.2.1. BusnaueHnHs Giomacu

Busnauennsi 6iomMacu MiKpOOpraHi3MiB MMPOBOJIATH BATOBUM METOIOM.

BuznauenHs 6ioMacu CKJIaIa€ThCs 13 TPhOX MOCIIIIOBHUX OTEpariii:
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1. JoBenenHss Macu UEHTpUPYX HUX MpoOipok abo (IIBTPIB A0 MOCTIHHOTO
3HAYCHHS,

2. BimokpemiieHHS KJIITUH MIKpOOPTaHi3MiB BiJl KyJbTYypalabHOI PiAMHH,

3. Buznauenns ix macu.[72]

JloBectn mMacy HEeHTpUPYKHUX NPOOIpOK Ta (iIBTPIB 10 MOCTIHHOI. 3 MOBEPXHI
IIUIBHOTO JKUBWJIBHOTO cepeloBuIa damok [leTpi mnpoBecTH 3MHUB KYJIbTypHU
MIKpOOPTaHI3MIB  BEJIMKOIO KUIBKICTIO JIUCTWIbOBaHOI Boau. IloTiM mpoBectu
binpTpyBaHHs yepes nanepoBuit GuUITp. [loTiM GLIBTP PO3MICTUTH A0 CYHIMIBHOI adu
Ta JJOBECTU MOr0 Macy J10 MOCTIHHOI. Macy KyJlbTypu BU3HAUUTH 3a (hopmyJioro. I3 konbu
B HEHTpU(YKHY TPOOIPKY HAIMBAIOTH TOUHO BUMIPSHHUI OOCST PETENbHO MepeMilllaHol
piaKoi KyiabTypu B 00csi3i 5 mit. [IpoBoasate nentpudyrysanns 3 3000 06/xB mpoTarom
25 xB. IloTiM HagoCaIOBY piIAMHY 31HMBatOTh. Ocaj MPOMUBAIOTH IM1JIKHCIEHOK BOOI0,a
npoOipKKM 3HOBY CTaBIIATh Ha IeHTpuryBaHHs. [loTiM Macy mpoOipku IOBOASTH [0
NoCTiHOI. Macy KyJlbTypH BU3HAYAIOTH 32 (HOPMYJIOL0.

Cyxy 6iomacy BU3Ha4aroTh 3a OPMYIIOKO:
(A—B)1000
M =
v

ne M - cyxa 0iomaca B 1/71; A - maca neHTpudyxHoi npoOipku (puibTpa) 3 ocaaom
y 1; B - maca nentpudyxnoi mnpoOipku (diabTpa) 6e3 ocamy B r; V - o0csr
KyJIbTYpaJdbHOI PIIUHHU, Y3ATUNA NIl UEHTpUPYryBaHHA ((PpuIbTpyBaHHsA) y M. TOUHICTD
METOJIy BHU3HAYAETHCS MOBHOTOIO BIAMUBAHHS KJITUH Bl KOMIIOHEHTIB CEpEIOBHINA i
PETENBHICTIO 3Ba)KyBaHHSI.

8.2.2. KoHueHTpauis axepesia ByrJjemro i a3oty
Busnauenns emicmy aminno2o azomy memooom opmMoIbHO20 MUMPYEAHHAM

BusHaueHHs1 3MiCTy aMiHHOTO a30Ty B MOKMBHHUX CEpPEAOBUIIAX MPOBOASATH METOJI0M
¢opmonbHOTO  TUTpyBaHHs. [lpuHumMn  Meromy  3acHOBaHM  Ha  OJIOKyBaHHI
dopmanpaerizioMm npu pH 7,0 BUIBHUX amMiHOTPYN 1 TUTPYBaHHS JYTOM €KBIBAJICHTHOI
KUIBKOCTI ~ KapOOKcwibHMX rpyIm. [loyaTok 1 KiHeUb TUTPYBaHHS BH3HAYaIOTh

MOTEHI[IOMETPUYHO.
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Peaxmusu:

1) matpito rigpokcun (0,1 moib / 1) abo po3uun cosnsHoi kuciaoTH (0,1 Mois / 11);
2) Harpito rigpokcun 10% -it po3umH;

3) po3unH popmaniny (40% -# po3uuH GhopMaIbIETiy)

Xio susHauenHs1

VYV ckigHky wMicTtkicTio 50 mMi HanuBatroTh 10 MII MOMEpeHbO OTPUMAHOTO
CyMEepHATAaHTy 3 KyJbTYPAJIbHOI PIAWHH, 1 JOBOIATH 3arajbHUN 00'€éM NTHCTHIHOBAHOIO
B0010 710 20 Mi1. ENleKTpo i MOTEHIIIOMETpa) 3aHyPIOIOTh B IOCHIKyBaHuid po3uuH, pH
SIKOTO IOBOJIATH JI0 3Ha4YeHHs 7,0 3a TOMOMOTOI0 po3uuHy Hatpito rigpokcuay (0,1 mob
/ 1) a6o po3uuny cosistHo1 kucsiotu (0,1 Mons / ) .

Jlo HeWTpandi30BaHOTO PO3YMHY JO0JAal0Th 2 MJ HEUTpanbHOTrO (opMaliHy,
NepeEMINIYIOTh 1, HE BUHMAIOUM €JIEKTPOAHM, TUTPYIOTh BMICT PO3YMHOM HATPIIO
rigpokcuny (0,1 mons / 1) 7o pH 9,1. IIpoBoasTh ABa napaieabHUX BUMIPIOBAHHS.

3MICT aMiHHOTO a30Ty B JOCIIJI)KYBaHOMY 3pa3Ky y BificoTKax ( X ) 00UHCIIIOIOThH

3a TaKko (POPMYJIOIO.

_VxK+14+100
A+ 1000
V - 00'eM po3unHy Hatpito rigpokcuay (0,1 Mo / 1) B MUTUTITPaX, SIKHU MIIIOB HA

e

TUTPYBaHHS JA0OCTKyBaHoi ipodu Bix pH 7,0 mo 9,1;

K - nonpaBka 10 TUTpY po3unHy HaTpito riapokcuay (0,1 mons / );

1,4 - KUIBKICTh aMIHHOTO a30Ty B MUTIrpaMax, €KBIBAJICHTHY;

A - KITBKICTB PIJIKOTO 3pa3ka (M), B3STOTO Ha aHai3;

100 - xoeilieHT epepaxyHKy MUTITPaMiB B BIJICOTKHU;

1000 - koeitieHT MepepaxyHKy MisirpamiB B rpamu [75].

Busnauenns xonyenmpayii docepena gyaneyio

Jlanuit MmeToa mMpU3HAYEHUM JJI1 BU3HAUCHS KOHIICHTpAIlli MaHITOJy, 3aCHOBaHUM
Ha BUKOPHUCTAHHI KUTBKICHOT Peakilii MaHITOIy 3 PO3YMHOM Kalii0 MEPHOAATy Ta METOLY
HOTOMETPUYIHOTO TUTPYBAHHSI.

Cymb memooy:
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MeTon 3acHOBaHMH Ha KUIBKICHIM peakiii MaHITOMy, IO MICTUTBCA B
KyJbTYpaJbHIN PIIMHU 3 PO3YMHOM KaJliio epHoaaTy B KUCIOMY CEPEAOBHUIIL.

Bigiopany npoOy KyJbTypaiabHOI piiMHU 00’eMoM 15 M HEHTpUYTYIOTh MpH
5000 o6/xB mpotsarom 15 xB. Bimbuparors 10 mMia omepkaHOTrO CyINEpHATaHTy IS
nojaneiioi mpodomiarotroBku. Onepsxkany mpoly o6’emom 10 mul, 110 MICTUTH OJM3BKO
200 Mr manitoiy po3BoAsATh B 10 pa3iB IUCTUIBOBAHOIO BOIOIO JO OJEp)KaHHS
KOHIIEHTpaIlli MaHiTONy B po0i 61u3bko 20 Mr/mit.

IIpouec 10A0OMETPUYHOI0 TUTPYBAHHS
B 3 xonbu s TuTpyBaHHs (MapayiesibHi TpoOr) MOMIIIAIOTh MO0 S5 MJI PO3UUHY
JOCIIKYBAaHOTO 3pa3Ka, I0AaroTh 5 mul Boau, 20 MJ po3uMHy NEepHojaTy Kaiilo B
CipyYaHiil KUCJIOTI, IEPEMIIITYIOTh, 3aKPUBAIOTH MPOOKAMU Ta BUTPUMYIOTh ITPU KIMHATHIM
temneparypit 15 xB. B koxHy npoOy nomaroTe 5 miu 20% po3uuHy Kajiio oaumy,
3aKpUBaIOTh MPOOKAMU Ta BUTPUMYIOTH B TEMHOMY Micli 5 XB. BuminuBmmiics #oj
TUTpy1oTh 0,02 M po3unHOM TioCcyib(haTy HATPiO A0 COJIOM STHO-KOBTOTO 3a0apBJICHHS,
nan JoaarTh S Kpanenb 1% po3unmHy kpoxmanio B 15% pozuuHi XJIopuay HaTpiro
(yTBOpIOETHCSI CHUHE 3a0apBiieHHs). [IpOoTOBKYIOTh TUTPYBAHHS 10 3HUKHEHHS CHHBOTO
3a0apBIICHHS.
[TapanenbHO MPOBONATH TUTPYBAHHS IMPU TAKUX K€ yMOBAX KOHTPOIHHUX

3pa3KiB 3 5 MJI BOJH 3aMICTh JOCIIKYBAaHOTO PO3YHHY.

Konnentpariito manitony ( X Mr) B aHalli30BaHId MpoOi poO3paxoBYIOTH 3a
dbopmyioro:

_ AVs0.3643

X=———,1¢

a
AV — pizuung o6’emiB 0,02 M po3uuHy TioCynb(]aTy HATpil0 BUTPAYEHOTO Ha
TUTPYBAHHS KOHTPOJIHHOTO Ta JIOCIIIKYBAHOTO 3pa3KiB
0,3643 — koediuieHT ekBiBajeHTIocTI 1 Mr wmanitoay g0 0,02 M po3uuny
TioCyJb(aty HATPiIO.

a— 00’eM mociipKyBaHol mpobu (5 Ml B HAIIOMy BUMAaKy) [76]
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8.2.3. Kapra nocrafiiiHOro KOHTpo/10 10epMeHTALIIHIX MPoLECiB

Tabnuys 5.1.
O0’exT . . .
.. . HepioagnuHicbTh HopmatuBHi
Homep KOHTPOJILHOI KOHTPOJIIO i Metoau .
nepeBipKu T2 3HAYeHHA
TOYKM Ta HA3Ba CTAlil | MOKAa3HHUK, IO KOHTPOJII0 .
Bin0opy npood NOKA3HUKA
BU3HAYAETHCS
1 2 3 4 5
IlepeBipka
Kr 1.1 PEBIP
. . . . CTYICHS o
Ounienns nositps Big | [loBiTps, cTyninb . [Te3nepepBHO npu E =80%
. : OUHIICHHS 3T1THO ) .
ATy 1 MEXaHIYHUX YHCTOTH 1oj1a4i moBiTPs
nacropTy
4acTOK .
¢binpTpa
. Temomer
K:1.2 [ToBitpsi, . P _ o
O P — TeMLEPATYDA TEXHIYHHH, [Te3nepepBHO PN t = 25-40 °C,
Y 11epatypa, MICUXPOMET- rmojavi MmoBiTps W=60-70%
HOBITPS BOJIOTICTH MOBITPS -
PUYHUI METOJ
Manowmerp,
. [TesnepepBHO Npu
K:1.3 . . nepeBipka . . .
. [ToBiTps, BMiCT 1o/1a4i MOBITPS MiCHIs
OuuIeHHs TOBITPS Yy CTYICHS . o
. . - 4acTOK,lIepenaj . OUMUICHHS MOBITPS Y E=99 %
¢b11bTP1 TOHKOT . OYHILEHHS 3T1THO . . o
THCKIB (b1IBTP1 TOHKOT
OYHMCTKH nacropTy
. OUHUCTKH
binpTpa
Manowmerp,
. [Te3nepepBHO npu
K:1.3 . . nepeBIpKa . . .
. [ToBiTps, BMiCT MoJ1a4i MOBITPS MiCIIs
OuureHHs TOBITPS y CTYICHS . 0
. . B 4acTOK,lIepenaj . OUYMUICHHS MOBITPS Y E=99.99 %
(b1nbTp1 HAATOHKOT . OYHILEHHS 3T1THO . . B
THUCKIB (biTbTP1 HAATOHKOT
OYHMCTKH nacropTy
. OUHUCTKHU
binpTpa
Kr, Km 2.1.1
[TpuroryBanHs Ta
cTepuizanis Temmepatypa
HO?KI/IBHOIITO Masiomerp,tepmo BI/I3Ha‘-II;€T}I:I():}I
cepeaoBHIIA IS Komnosuuis A MeTp, Oe3mnepepBHO Mif P=0,05MIla,
p Tuck, TOJIMHHUK, PCPBE t=112 °C,
BUPOIILYBaHHS . . . qac cTepuiizanii,
. TeMIneparypa, MIKpOO10JIOT1YHI . . . . T =30 xB,
THOKYJISITY B KOJIOAX Ha o MIKPOO10JIOTTYHHI . .
. Jac, i . BIJICYTHICTb
Kayaii. . KOHTPOJIb MiCIIst . .
CTePHIIBHICTD KOHTPOJITh - MiKpoOioTH
cTepuTi3arii
[IpuroryBaHHs
1 cTeprITI3aIis
KoMmo3umii A
Kt, Km Komno3uuisa b Masnowmertp, Temneparypa P =0,15MlIIa,
212 Tuck, TEPMOMETD, BHU3HAYAETHCS t=131°C,
[IpuroTyBanHs Ta TeMneparypa, TOJAMHHUK, Oe3IepepBHO i T =40 xB,
CTepuIizaLis 4ac, CTEPWIBHICTh | MIKpPOOIOJIOTIYHH qac cTeputizaiii, BIJICYTHICTb
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MTOKUBHOTO 71 MIKPOO10JIOTTYHHI MIKpOO10TH
CepeIOBHUILA JJIs KOHTPOJIb KOHTPOJIb MiCIst
BHUPOIITYBaHHS creprti3antii
THOKYJISTY B KOJIOax Ha
KayJaJIrll.
[IpurotyBanus
1 cTepuIi3anis
komrio3utii b
KT, Km
221
[IpuroryBanns Ta Temneparypa
I:ITG I/I}J/'IiSaI_Iiﬂ Maromerp, BH3Han;€T};EH
p . TEPMOMETD, . P =0,05MIIa,
IMOKUBHOTO Kommo3uuisa A Oe3repepBHO i o
TFOJIMHHMUK, L t=112 °C,
CepeIOBHILA IS Tuck, . : . yac cTepuiizaiii,
MIKpOO10JIOT1YHI . . . T =30 xB,
BUPOOHUYOTO TeMIiepaTypa, i MIKPOO10JIOTTYHHI BinCyTHICTH
OiocuHTE3Yy. 4ac, CTEpUIILHICTD KOHTPOJIb ITiCIIS ACYTH
KOHTPOJIb S MIKpO010TH
cTeputi3anii
[IpuroryBanHs
1 cTepuIIi3alis
KoMmIo3umii A
Kr, Km2.2.2
[Ipurorysanns ta
. Temneparypa
cTepuIIi3aLis Manowmerp,
BU3HAYAETHCS
IMOKUBHOTO . TEPMOMETP, . P =0,15MlIa,
Komno3uuisa b Oe3nepepBHO i o
cepenoBUIIA IS TOJUHHUK, . t=131 °C,
Tuck, . . . yac cTepuli3amii,
BUPOOHUYOIO MIKpOO10JIOT1YHI . . L T =40 xB,
; TeMIiepaTypa, . MiKpOOi0TOTTYHU I . .
OiocuHTE3Yy. . i . BiJICYTHICTh
4ac, CTEpUIILHICTD KOHTPOJIb MiCIIs . .
KOHTpPOJIb . MIKpOO10TH
cTepuIIi3anii
IIpuroryBanHus
1 cTepuIi3aIis
KoMmo3uilii b
Kr3.1. TemomeT Besnocepenuro B
[linTpumanus Temneparypa METD cepelt =-80°C
AV TEXHIYHUHN npotieci 30epiranus
KOJIEKI[IHHOT KYIbTYpH
Temneparypa
Temneparypa, TEPMOMETD, BU3HAYAETHCS {=37°C
qac TOJIWHHHUK Oe3nepepBHO 111 ’
K, Km 3.2,  TOIHITHHI, PEPBHO THIA 1=24rog,
. KYJIbTUBYBaHHS, | MIKpOOIOJOTIUHM | 4Yac KyJIbTUBYBaHHS, . .
Onepsxanns po6040i . . o . . . o BIJICYTHICTh
BiJICYTHICTh i MIKpOOi0TOTTUHIT N
KYJIbTYypHU N . CTOPOHHBOT
CTOPOHHBOI KOHTPOJIb KOHTPOJIb MicIs . .
) . MIKpOO10TH
MiKpOOi0TH KYJIbTUBYBaHHS,
MiKpPOCKOMIIOBAaHHSI




KOXHI1 6 TOJI
Temneparypa TEPMOMET Temmneparypa
Kt, Km 3.3. patypa, p P, BU3HAYAETHCS t=37°C,
yac TOJIMHHUK, .
BupontyBanns . . . 0e3nepepBHO Iif T =24 rogn,
KYJIbTUBYBaHHS, | MIKpOOiOJOTIYHU : .
KYJIbTYpU Ha BiACYTHICTD M Yyac KyJbTHUBYBaHHSI, BIJICYTHICTh
arapu30BaHUX YTHICTE MiKpoOioJoriuHui CTOPOHHBOI
CTOPOHHBOI KOHTPOJIb . . .
CepeoBHILAX . . KOHTPOJIb MiCTIs MIKpoOi0TH
MIKpOOiOTH
KYJIbTHBYBaHHSI.
Temneparypa, pH
BHU3HAYAETHCS
Temnepatypa, TEPMOMETD, . t=37°C,
Oe3repepBHO i1
Kt, Km 3.4, gac TFOJIMHHMUK, t=24 107,
9ac KyJbTUBYBaHHS,
BupouryBanus KYJIbTUBYBaHHS, pH—mertp, . . S pH =6.8-7
. . . . ; MIiKpOOI10JIOTTYHUH . .
KYJIBTYpHU B KOJ0ax Ha pH,BiACYTHICTH | MiKpOOiOJIOTIYHH . BIJICYTHICTh
.. o KOHTPOJIb B MPOLIEC] N
KadajKax CTOPOHHBOI HKOHTPOJTH CTOPOHHBOT
) . KYJbTHBYBaHHS, . .
MIKpOOiOTH . . MIKpOOIOTH
MIKPOCKOTIIFOBaHHS
KOXHI 6 TOJI
Temneparypa, pH,
Temmnepatypa, IIBUIKICTH O0EPTIB
yac TEPMOMETD, MIIIaJIKH,PiBEHb MHA t=37°C,
KYJIbTUBYBaHHS, TrOJUHHUK, pH— KOHTPOJIOETHCS T =24 rog,
pH, mBHIKiCTH METp, TaXOMETP, Oe3mepepBHO I pH =6.8-7,3
Kt, Km 4.1 BupoGuuue . . . .
VLB YVBAHHS 00epTiB MillIaJKK, | MIKpOOIOJNOTiYHM | Yac KynbTUBYBaHHA, | ® =200 00/xB,
Y y piBEHb IiHH, 51 MIKpOO10JIOTTYHU I BIJICYTHICTb
BIJICYTHICTh KOHTPOJIb KOHTPOJIb MiCTs CTOPOHHBOI
CTOPOHHBOI KYyJIbTUBYBAHHS, MIKpOO10TH
MiKpOOiOTH MIKPOCKOTIIOBaHHS
KOXHI 6 TOT
8.3. Iloka3HMKM AKOCTI FOTOBOTO NMPOAYKTY
Tabauya 3.3

Crnenudikaiiisi METOJIIB KOHTPOJISI P BUPOOHUIITBI BAaKIIMHU TOHOKOKOBOT

OyTH BHUSBJIEHI TUIbKU IPaMHETaTHBHI KOKH.

HaiimenyBaHHs Bceranosisieni 3HaueHHs
NMOKA3HUKIB
Onuc CycrieHsist ’KOBTYBaTO-CIpOTO KOJIBOPY 3 ocanoM. Ilicis
CTpPYIIYBaHHS - piJHa )KOBTYBATO-CIpOT0 KOJIBOPY 3 OJHOPIIHO
PO3MOAIICHUMH B Hil YacTUHKaMU. BU3HaueHHs IPOBOJATH
Bi3YyaJIbHO.
ABTEeHTHMYHICTh [Tpu mikpockomii Ma3kiB, 3a0apBieHux 3a ['pamom, MOBUHHI

AHOMAJbHA TOKCHYHICTH

He Toxcnuni mpu BBeneHH1 mumiam 0,25 mr,

npenapaty(5 103) B 0,5 M- miAMIKIpHO

IIpo3opicTh

[Tpu mogaBaHHI B aMITyJy 3 BaKIIMHOIO 2 MJI pO3YMHHHUKA

12-3 pa3oBOro CTpyuIyBaHHs Mpenapar NOBUHEH MaTH BUTJISL
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KaJaMyTHOI CYCIIEH3i.

IIpoxiaHicTh Yepe3 roJiky. Cycriensis, AucneproBaHa IUIIXOM CTPYLITyBaHHS, TOBUHHA

BUJILHO IPOXOIUTH B HIIpHIl yepe3 royiky 0,8 x40.

MexaHi4yHi BKJIKYEHHS [IpenapaT mMae BiAnoBiAaTH BUMOTraM
Yac ceiuMeHTALITIHOIO [Ticns cTpyuryBaHHS B CyCIIeH31i HE TOBHHHO CIIOCTEPIraTUCs
R — 03HAaK CeIMMEHTAIIll 1 OCBITH arperaris 1 KOHIJIaMepaT MPOTITroM
5 xB.
CTepuJIbHICTD [ToBuHHa OyTH CTEPUIBHOIO.
DeHoJ. He Ginpire 2,5 mr / mi.
Hatpiii xJaopua. Bix 8,5 10 9,5 mr/mn
BupoOHuuuuii mram. OriHka sIKOCTi BAPOOHMYMX LITaMiB IOBUHHA OyTH

BKa3aHa B HOPMAaTUBHOI JOKyMeHTalii. BupoOHuMUi mtamu
MTOBHHHI BOJIOJITH MOP(HOJIOTIYHUMH, KYJIbTYPAIbHUMH Ta
010JIOT1YHIMH BIIACTUBOCTSIMH THIIOBHMHU U TOHOKOKA.

BupoOHuumii mTaM MOBUHEH OHOBIIOBATUCS Yepe3 KOXKHI TpU

POKH.
IlakyBaHHHA Ta BignosigHo no @Y «IMmyHOOGi0M0TIYHI JIiKapCchKi MpemapaTn i
MAPKYBAHHSI. DY «YmakoBka, MapKyBaHHS Ta TPAHCIOPTYBAHHSI TIKAPCHKUX
3ac00iB».
TpancnopTyBaHH4 i [Tpu Temnepatypi Bix 2 no 8 ° C BianosiaHo g0 DY
30epiraHus. «ImyHo06i0moT14uHI JiKapcebki mpenapatn» 1 DY «YmakoBka,

MapKyBaHHsI Ta TPAHCIIOPTYBaHHS JIIKAPCHKHUX 3aCO0IBY.
JomyckaeThcst KOpoTKouacHe (He Oinblie 24 1)

TpaHCIOPTYBaHHS pU Temneparypi npu Bia 9 no 20 ° C.

3aMOpOKyBaHHSI HE JOMYCKAETHCS.

MeToau KOHTPOJIIO

Cnpaeosrcnicms: CHpaBXHICTh BH3HAYAIOTh METOAAMH MIKPOCKOIIIIOBAaHHS Ta
dbapOyBanHs 3a [ pamom.

I'pam-neratuBna (I'pam (<)) Neisseria gonorrhoeae yrTBoproe 3 OCHOBHHUM
OapBHUKOM 1 MOJOM 3'€IHAaHHS, L0 JIETKO PYHHYEThCS MiJ Ji€0 cnupty. B pesynbrari
yoro kimituHu N. Gonorrhoeae o006e30apBiOIOTh 1 MOTIM 3a0apBIIOIOTHCS (DYKCHHOM,
HaOyBarO4Y# YEPBOHOTO KOJIHOPY.[77]

[Tponec papOyBaHHS:
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1. Ha ¢dikcoBanmii Ma30Kk HaAJIMBAIOTh OJUH 3 OCHOBHHUX OApBHUKIB Ha 2—3 XBUJIMHH.
106 ynukHyTH ocany (papOyroTh yepe3 PpiTbTpyBaIbHUI mamip.

2. 3nuBaioTh (apOy, aKypaTHO BUAAIAIOTH (UIBTpYBaNbHUN mamip. Ma3ok
3IMBalOTh Ha 1—2 xB po3unHoM Jlrorosisg abo MOAUCTUM PO34MHOM, 3a ['pamom
(BogHUM PO3YMH MOIUIY Kalliio 1 KPUCTAIIYHOTO MOy B CHIBBIZHOIIEHHI 2:1) 10
MOYOPHIHHS Ipenapary.

3. Po3umH 3711Bat0Th, MAa30K MPOMOIICKYIOTh 96° €THIIOBUM CIUPTOM ab0 arleTOHOM,
HAJIMBAIOYM 1 3JIMBAIOYM HOT0, MMOKU Ma30K HE 3HEOAPBUTHCS 1 PiAMHA, IO CTIKAE,
He cTaHe yncToro (mpuoimsHo 20-40-60 cexyHn).

4. PerenbHO NPOMHUBAIOTH CKEJBIS B MPOTOYHIN a00 JUCTUIIbOBaHIM Boal 1—2 XB.

5. Jlng BUSBICHHS TpaM-HEraTUBHUX OakTepiil mpenapaTtv 10AaTKoBo (HapOyroTh
(dpykcuHOM abo cadpaHiHOM (2—5 XB).

6. IIlpoMuBaroTh B MPOTOYHIHN BOJI 1 BUCYIIYIOTh (DUIBTPYBAIBHUM MANIEPOM.

VY Mmazkax, nodapboBanux 3a ['pamom, BUSBJICHI TUIBKU IPAaMHETATUBHI KOKH.

Bu3HaueHHs! MPOBOAATH MiJ CBITIIOBUM MIKPOCKOIIOM (30ublIeHHS: 00'ekTuB 10 X
- okyJsap 90 x a6o o6'ektuB 10 x - okymsap 100 x).

Yac ceoumenmauiitnoro cminukocmi: [ KOHTPOJIFO BAKOPUCTOBYIOTh HE MEHILIE
4 amnyn npenapaty. KoxxHy amiyity peTesbHO CTPYIIYIOTh, IEPEHOCITh B CKIISTHY KOJIOY
MICTKICTIO 10 MJT 1 TPOBOSATH peCyClieH1yBaHHs MPOTsAroM | XB. BusHaueHHS MPOBOMSITH
BiAMoBiAHO 110 DY 2.0 «Jlikapchki 3aco0u 1151 TapEHTEPATBLHOTO 3aCTOCYBaHHS.

Cmepunbvnicms. BuzHaueHHS MPOBOJAATH METOJIOM MPSIMOTO TOCIBY BiJIIIOBITHO
10 DY «CTepuiibHICTbY.

BunpoOyBaHHsT Ha CTEpUIIBHICTH MPOBOASATHCSA [JIsi KOHTPOJIIO CyOCTaHIIMH,
roroBux JI3 abo BupoOiB, ski BiAMOBIAHO 10 BuMor dapmakornei MarTh OyTH
crepuibHUME. OJHAK 33JI0BUTRHUN pe3ysIbTaT aHAi3y O3HAYa€ JIMINE T, IO B yMOBax
BUIIPOOYBAHHS y 3pa3Ky HE OYyJIM BUSBJICHI )KUTTE3AATHI MIKPOOPTaHI3MH.

BunpoOyBaHHs Ha CTEPUIIBHICTH MPOBOMAATH 32 ACENTHYHUX YMOB. 3a3BHUall st
BUINPOOYBaHHSI BUKOPUCTOBYIOTh CTEPUJIbHI CEPEIOBHUILA, MPUTOTOBAaHI SIK HABEJIEHO Y
BignoBigHoMy po3aint DY 2.0, a came piake TIOMIIKOJIEBE CEPEIOBHILE IS
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BUPOIIYBaHHS aHACpOOHMX OakTepiil Ta COEBO-Ka3eiHOBE >KMBHIIBHE CEPEAOBHUIIE IJIs
BUPOIIYBaHHS rpuOiB Ta aepoOHUX OakTepiit.[78]

Meton npsMoro mociBy Iepeadadae IMociB y CTepwibHI NmpooOipku 20 M Boau
HACTYMHUM yuHOM: TI0 10mu1 B 2 ipobipku (06'emoM He menme 30 mut), abo mo 5 mia B 4
npoOipku (00'eMoM He MeHIe 15 mi).

3BepXy MOCIBH BOJM 3aiuBatoTh rapsiaum (75-80 °© C) xene3ocynb(hiTHUM arapom
B KUIBKOCTI, 110 TepeBHINye o0csarT Boau B 2 pasu. CepenoBuiie 3aJuBalOTh MO CTIHII
npoOipKy, HaMararOYuch HE JIOMYCTUTH YTBOPEHHS OYyIh0AIIOK MOBITPA.

[IpoOipku 3 mociBaMu MIBUAKO OXOJIOJXKYIOTh B CKJSHII 3 XOJIOAHOIO BOJOIO,
1HKYOy10Th TipH 44 ° C npoTsirom 24 .

3a METOJ0M MPSMOTO BUCIBaHHS JIIKAPCHKUM 3aci0 BUTpUMYyE BUIIPOOYBaHHS Ha
CTEpPWIbHICTb, MpPHU BI3yaJlbHOMY OOJIKY HE BHUSBIAETbCA 3POCTAHHS JIPYTUX
MIKpOoOpraHi3mig.[78]

Bmicm ¢penony. BuzHaueHHs TNPOBOJATh CIEKTPOPOTOMETPUYHHM METOJIOM
BianoBigHO g0 JI®Y KinbkicHe BuU3HaueHHS (eHosy B OI10JOTIYHUX JIKAPChKUX
nmpenaparax.

Ilpunyun memody. Meton 3acHOBaHMM Ha peakuii dopmaiabieriasy 3
XPOMOTPOIIOBOIO KHCIIOTOIO B CEPEOBHILI CYIb(PATHOI KUCIOTH 3 YTBOPEHHSIM CIIOIYKH
YepBOHO-(10JIETOBOTO KOJIbOPY, IHTECHCUBHICTh 3a0apBIICHHS SIKOTO MPOTOPIIIHA BMICTY
dbopmanbaeriny. bes 3minu 06’eMy npobu moxkHa Bu3zHauatu Bijg 0,05 mr/n go 1,50 mr/n
dbopmanpaeriny. Mexa susiinensas 0,05 mr/m.

[IpoOy, sika MicTUTh (popMasbleTil, Y MipHii K001 Ha 50 MJI TOBOASATH 1O MITKH
JUCTUIIHLOBAHOKO BOJIOIO, PETEIBHO MEPEMIIIYIOTh. 3 OTPUMAHOIO PO3YUHY BIIOUPAIOTH |
MJ1 y MipHUAN nAmiHAp MicTKicTio 10 mut, momaroTs 0,5 Mt 2% XpoMOTPOIIOBOT KUCIOTH Ta
S5 M cip4yaHOi KHCJOTH, MepeMimyroTh. [luaiHap nomimarTs y BOASHY OaHIo,
BUTPUMYIOTh Ha Hii 15 XB., MOTIM OXOJOIKYIOTh 1O KIMHATHOI TeMIEpaTypu Ta
MEepPeHOCITh Yy MipHI Koiaou o0’emom 50 ™MJI, AOBOASATH JO MITKH, PETEIbHO

nepeMiryoTh. POTOMETPYIOTh OJEpP)KaHUN PO3UHH 3 3€JE€HUM CBITIO(UIBTpOoM (A = 570
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HM) BIJHOCHO JI0 PO3YMHY MOPIBHSIHHS Y KIOBETaX 3 TOBILIMHOIO onTUYHOrO mapy 0,5 cm.
KonrnenTpartito popmainpaeriay (Mr/mir) 3HaX0ATh 3a TpaayoBaIbHAM Tpadikom.[79]

VY psaa mipaux koib Mictkictio 50 M BHocsaTh 0 — 2,5 — 5,0 — 12,5 — 25,0 — 50,0
M1 pobGodoro poszuuny Il gopmanbrerimy, 1oBoaATH 00°€M 10 MITKH AUCTUIHLOBAHOIO
BOJOI0, TNepeMmimlrytoTh. Jlami TpoBOJSATh aHami3, fAK 3a3HayeHo Buile. Po3unHu
dboTOoMETPYIOTh 1 OYIyIOTh TpaayloBalbHUN rpadik B KOOpAUMHATAX ONTHYHA T'yCTHHA —
KOHIIeHTpaIlis Gopmanbaeriay (mr/mi)[79].

Bmicmy nampirw xaopudy. BuznaueHHs npoBoasTh Metoa dasHca.

Meton ®asiHca 6a3yeTbcsi Ha NPSAMOMY THUTPYBaHHI TaJlOTEHIJIB CTaHIAPTHUM
po3unHoM AgNO3 B mnpucCyTHOCTI ajacopOUIHUX i1HAUMKaTtopiB. HaBaxky 3pasky
KUIBKICHO TEPEHOCITh B MIpHY KOJIOy, PO3YMHSIIOTH B HEBEJIMKOMY 00 €M1 BOAM,
JOBOJATH 00’ €M PO3UMHY BOJIOKO JIO MITKH 1 cTapaHHO nepeMimyroTh [80].

Jlnst  BU3HAYEHHS  BMICTY  XJIOpHMIy  BiIOMpalOTh  QJIIKBOTHY  YaCTHHY
JOCIIKyo4oro po3unny (10-25 mi1), mepeHocsTh B KOHIUHY KOJIOY, OOaBISIOTH 5
Kpamneyib po3urHy (GIayopecleiny 1 TUTPYIOTh cTaHaapTHUM po3unHoM AgNO3 mnpu
HEMEPEPBHOMY €HEpPriHHOMY TMepeMilllyBaHHI. TUTpyBaHHS 3aKIHUYIOTh, KOJH OUIHIA
ocaji 3a0apBUTHCSI B YUEPBOHUI KOJIIP.

Macogy uactky NaCl a6o CI B npo6i BupaxoBytoTh 32 POpMYIIOLO:

L CxfoxMka
N 10g V.

ne: C 1V - BIANOBIIHO KOHIEHTpalis W 06’em pobOodoro po3zunny AgNO3,
BUTPAYCHOTO HA TUTPYBAHHS;

M - mostekysipHa Maca XJopy;

g - HaBaxka npoowu, r; VK - 3aranbHuil 00’ €M JOCTIKYBAaHOTO PO3UUHY, MIT;

Vi - 00’eM aHaITI3yI090r0 PO3YHHY, B3SITOTO s TUTpyBaHHs, MiL.[80]
Ilpu 30epicaHHi  KOHMPOJIOEMbCA 00OMPUMAHHA y CTepUIIbHUX

MOBITPOHEIIPOHMUKHUX KOHTEHHEPAX 3 KOHTPOJIEM IIEPIIOTO PO3KPUTT.[78]
Ilpu mapKysanni nOBUHHO KOHMPOIIO8AMUCA

- Ha3Ba 1 KOHIIEHTpAIIisl KO)KHOTO aHTUMIKPOOHOTO KOHCEPBAHTY;
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- JIe 3aCTOCOBAHO, PO3UMH, Ma€ OYTH BUKOPUCTAHUHN CHUIBHO 3 QIIBTPOM;
- 1€ 3acTOCOBaHO, BUIBHWH Bi OakTepiaIbHUX EHIOTOKCHHIB a00
aniporeHHui. Id'exuivini JI3: «mayig mpurotyBaHHs 1H'eKiiil abo 1HGY31i»

[78]

98



PO31J1 9. ABTOMATU3ALIA AIJIAHKU BUPOBHUILITBA

9.1 Omnmc anapaTypHO-TEXHOJIOTIYHOI CXeMH aBTOMATH3AMil

BupoOHuue KyJbTUBYBaHHS 3IHCHIOIOTH y (depMeHTepi 3 pobounM 00’ eMoOM
10 1. ¥V monepenHbo MpoCTepuiIi3oBaHui (hepMeHTep, B aCENTUYHUX yMOBaX BHOCSATH
KOMITO3UIII0 A Ta KoMIo3uLliio b 1 mociBHuil Matepian y BUTIISAI KyIbTypaibHOI PIAMHA
06’emoM 0,4

TpuBanicTe KyJabTHUBYBaHHS CTaHOBUTH | 100y (24 TOAMH), MpU MOCTIHHOMY
nepemimryBanHi (20000/xB), pH mniaTrpumyeTscss Ha piBHI 6.8 —7.3, Temmeparypa
KyJIbTHBYBaHHS CTaHOBUTH 37+1°C.

Yepes eleKTpoMarHiTHUM kjanaH y GepMEHTEp MOJIa€ThCsl CTEpUIIbHE aeparliiine
MOBITPSI, T BUBOJAUTHCS BIAMPAIIbOBAHE MTOBITPAI.

VY KoxkyX QepMmeHTepa MoAaeThCs MIAIrpiTa BoJa s MIATPUMAHHS TEMIIepaTypu
KyJbTUBYBaHHSA, & TaKOXX BUBOJUTHCS 000POTHA BOJA.

[Ticnss  3aBepiieHHs TMpolecy KyJlIbTUBYBAaHHS, piauHa

KyJIbTypajbHa 3a

JOTIOMOTOK0  TIEPUCTAIBTUYHOIO HACOCY TMEepeAaeThcsl N0 30IpHHUKA KyJIbTYpaldbHOL

plauHHU.
3aB1aHHA HA PO3POOKY CXeMHM aBTOMATH3aIliL
Taonuus 2.1
Ne n/m Mammuna, | Ilapa- Jomyctume Bun XapaxkTrep 3acodu
anapar MeTp, 3HAYeHHS aBTOMaTH3amii KOHTPOJIIO ynpaBJiHHSI Ta
Mmicue napaMeTrpy yIpaBJIiHHA KOHTPOJIIO,
BigOopy peaJizauis
CUTHAJTY yHpaBJasS040i
aii
Temnepat | 37 £1 °C KonTpons Bino6paxenns | APM onepatopa
ypa , peecTpariis
PeryntoBanHus Crabinmizaris Brnus Ha
BUTpATy rapsioi
BOJIU
PiBenn 6 on.pH KonTtposib Binoopaxenns | APM onepartopa
pH +0,5 , peectpariist
on.pH
IarencuBn | 100-250 06/xB | PerymoBanHs Crabinizauis APM onepatopa
1 iCTh
HYXT BTEK 04.02.26 KP 113
3un. | Apk. Ne ooxym. Ilionuc | lama
Pospobus Hacopna Jlim. Apk. ApKyuiie,
Korcynom, PO3UI 9. ABTOMATU3ALIA ] 99 22
Kepiaius Cmabnixos AUIAHKKY BUPOBHULITBA
H. Konmp.
3amesep. TTupoz




nepeminry VYnpaninHs Yacrora Brums Ha
depmeHTep | BaHs 00epTiB 3MiHY 4acTOTH
(KinbKicTh MiILAIKK 00epTiB
o0epTiBMi MilIanKH
IaJIKHu3a
XBUJIMHY
2 Hacoc Cran BBivMkHeHHs/ | YopaBmiHHS Pyune, [Tyck, 3ynuHKa
HACOCy BUMKHEHHS TUCTaHINHE | 3 APMa
nojavi omeparopa i
KYJIbTypa KHOITKa
JBHOT «Ctom» o
piauHu MICI[IO
hi (o)
30ipHHKA
KP
3 30ipHHK PiBenb Micue KonTpois Curnanizanis | APM
KyJIbTYypall | KyJIbTypa | BCTAHOBICHH orepaTtopa
bHOL JBHOIpIA | 1 eNeKTpoxy | YupasiiHHS 3axuct  Bix | Bruus Ha
piavHA uau B | 05 M NEPEroBHEHH | HAcoc Mojayi
30ipHUKY st 30ipHUKA KP
Temnepa | +4°C KonTpo:is Bimo6paxen | APM
Typa HSl, orepaTtopa
peecTpairis
PeryntoBanus Crabinizamig | Bruus Ha
BUTpPATY
X0J0AHO1 BOAU

9.2. Onuc pyHKIiOHAJBLHOI CXeMH aBTOMAaTH3aIil

Koutyp 1. Ilokazuuk pH HeoOXinHO (ikcyBaTH SIK MijJ 4ac mpolecy O10CHHTE3y
TaKk 1 OpU 3O1HCHEHHI JOMOMDKHHUX poOIT (cTepuiizaiii MOKUBHOTO CEPEIOBUIIA).
3HaueHHs pH BUMIPIOETbCS TEPBUHHHUM MEPETBOPIOBaYEM (MOTEHLIOMETPUYHHUM
natunkoMm pH-merpa) (mo3. 1a). AnamoroBuii curHan Bij gaTuuka mojaeThes Ha [IJIK
nepeTBoprorounch 'y 1udposuil. Ilpum BiaxunmeHHsx 3HaueHHs pH mnomausa myry
aBTOMATUYHO JIO3Y€THCS PETYIIOI0OUNM OpraHOM — aHAJIOTOBOIO 3aCIIHKOM0. (1103. 11), 110
MPUBOJUTHCS B JI10 32 JOIMOMOTOI0 MEMOpPAaHHOTO BHKOHABYOTO MeXaHi3Mmy (mo3. 1r).
VHidpikoBaHWi  THEBMaTUYHUN curHal g0 BM  HagxoauTth 3 €JIEKTpPO-
mHeBMoriepeTBoproBaya (mo3. 1B). [lapanensno mani ¢ikcyrorses Ha 1K 1 npu 3HauHUX
BIJIXWJICHHSIX CUTHANI3YIOTh OmlepaTopa (TeXHOJIOra) JUIsl MOJANbIINX TEXHOJOTTYHUX JTIH.

Kontyp 2. IlokazHuUK BMICTY PO3YMHEHOTO KHCHIO Yy KYJbTYpalbHIM piauHI
BUMIPIOETHCS PIAMHHUM Ta30aHaii3aTopoM (1o3. 2a). AHAJIOTOBHI CUTHAI Bij JaTdyvKa

noaaeTbess Ha MIIK neperBoprorourch y udpoBUid, 1 B 3aJ€KHOCTI BiJ] IHTCHCUBHOCTI
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CTHOKMBAHHS KUCHIO MIKpOOpraHi3aMaMiy, aBTOMaTH4HO JI03Y€TbCA MOJladya aepaiuiifHoro
MOBITPA MApPHU B IHOKYJIATOP PEryIIOI0YMM OPTaHOM — aHAJIOrOBOIO 3aCNIHKOIO (1103. 21),
110 TPUBOJAUTHLCS B IO 32 JIOTIOMOT'0K0 MEMOPAaHHOTO BUKOHABUOI'O MeXaHi13My (103. 2T).
VHipikoBaHUl  THEBMAaTHYHMNA CcuUTHad1 10 BM  HagxoguTh 3 eleKTpo-
ITHEBMOTIEpPETBOPIOBaya (1103. 2B).

Koutyp 3. Temneparypa KyJIbTypaJlbHOi PIAMHM BHUMIPIOETHCA TMOCTIHO 3a
JIOTIOMOTOI0 TEPMOECIIEKTPUIHOTO TIepeTBOproBava (Tepmonapu) (mo3. 3a). CurHanm Bif
TEPMOJIaTYUKA Y BUTJISII1 BEIMUUHU TepMoenekTpopyuriinoi cuiu (TEPC) nHanxonuts 1o
HOPMYIOUOTI'O ITepeTBOproBaya (1mo3. 30) 1 NepeTBOPIOETHCA B YHI(PIKOBAHUN €IEKTPUUHUI
curHas. Ocrtannil Wne no IDJIK, koHBepryerbcss y um@poBuil. IIpu BiaXuiaeHHSIX
TeMneparypu (€K30TepMIYHHMM IpoLec) Mmojaya BOAM TEXHIYHOI XOJIOJHOI B COPOUYKY
1HOKYJISITOpa aBTOMAaTUYHO J03Y€ThCSd BUKOHABUMM MEXaH13MOM — HacocoM M (mo3. 31).
VHiikoBaHuli  MHEBMAaTHYHMM curHan g0 BM  HagxomuTh 3 €JIEKTPO-
ITHEBMOIIEpETBOpIOBaya (1mo3. 3B).

Kountyp 4. PerynioBaHHsl nepeMilIytouoro npucTporo. IIpu HaTHCKaHHI KHOMKH
«IIyck» Ha MoTopi M (mo3. 4a) BiiOyBa€TbCs MEpEMIIIyBaHHS KYJIbTYypadbHOI PIIMHU B
amapari 13 33JJaHOI0 4acToTOI0 00epTiB. KepyBaHHS MOXKHA 3/11MCHIOBATH SIK 11O MICIIIO 3a
JIOTIOMOTOI0  KJTF0Ya KEepyBaHHS Tak 1 Ha MMTI (MaHeNlb AUCTAHIIMHOTO PYYHOTO
KEpyBaHHS).

Koutyp 5. [Ins nepemaui KyiabTypaiabHOI pIAMHU [0 30ipHHUKA HEOOXIJTHO
KepyBaTU pOOOTOI0 JBUTYHA Hacoca Mojadl KyJIbTypaJibHOI piavHU 3 (PepMeHTtepa y
301pHUK KYJbTYPAJIbHOI PIAUHH.

Y  koHTypi  mnepeadayvaeThes: yopaBmiHHs 3 APMa  omeparopa
BKJIFOUCHHSIM/BIJIKJIFOUCHHSIM ~ HAacOCy;, aBapiiHE BIJKIIOYEHHS HAcOCy KHOIIKOIO,
PO3TAIIOBAHOIO «I10 MicCITIoy (1103.5a) 6111 Hacoca.

[lomaya Hampyru Ha JBHTYH Hacoca 3IIHCHIOETHCS 3a JOIOMOTOI) MAarHiTHOTO

nmyckadya KM 1.€ aBapiiina kaomnka «Ctom» mo micio (SB4).
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Kontyp 6. PiBeHb KynbTypasJbHOI pIIMHH B 301pHUKY BUMIPIOETHCS €MHICHUM
JaTYNKOM 3 €JIEKTpoIleperadol0 curHany (mo3. 6a). YHidikoBanuii curnan go BM
HAJXOJIUTh 3 TIaHeJ1 KepyBaHHA (1103. 60).

Koutyp 7. Temneparypa KyabTypaJbHOI PIAMHM B 30IpHUKY BUMIPIOETHCS
MOCTIHHO 3a JIOTIOMOT'OK TEPMOEJIEKTPUYHOTO TepeTBoproBaya (Tepmonapu) (mo3. 7a).
Curnan Biji TepMOJaTYMKa Y BUTJISLAI BETUYUHH TepmoenekTpopyuriinoi cunu (TEPC)
HaIXOMUTh JO HOPMYIOYOro TepeTBoproBada (1mo3. 70) 1 TEepeTBOPIOETHCS B
yHipikoBaHui enektpuuHuii curHan. Ocrtannit ine go I[DJIK, koHBepryeThes y
uuppoBuid. i1 OXONOKEHHS KyJbTYpaldbHOI PIAWHU BIAOYBAa€TbCA IOJa4ya BOJU
TEXHIYHOI XOJIOAHOI B COpPOYKY 30IpHMKA 1 aBTOMATHYHO JIO3YETHCS BHUKOHABYUM
MeXaHI3MOM — HacocoM M (mo3. 7x1). YHidpikoBaHHIM NMHEBMATHUYHMIA curHan g0 BM
HaJIXOJUTh 3 €JIEKTPO-TTHEBMONIEpETBOPIOBaya (1Mo3. 7B).

9.3. Cneunndikanis 3aco6iB aBToMaTH3aMil
Tabnuys 2.2

Ilo3u

mist

. HatimenyBanus
Micie Y

) 3aBon
[Tapamerp XapaKTEPUCTUKA Tun mogen
YCTaHOBKHU BUTOTOBJIIOBaY
npuiIaLy

(BN

2 3 4 5 6

la

pH enextponu,
MaTepiall — CKJIO,
TUIACTHK, Jiarma3oH
BuMiproBanb pH 1...12,

MaKCHMaJbHa

Temrepatypa — ;10 80
rpaaycis C,

MaKCUMAaJIbHO

JOTTYCTHMHIA THUCK — 6

Oap

pH B arperari APS Kobold

16

IIepeTBoproBau
BuMiptoBanHs pH 1
pH ITo miciro OKHCHO-BIJHOBHOI'O APM-Z Kobold

NnoTeHLiaNy,
aHAJIOTOBUH BUX1]

1B

EnextponnHeBMaTHuHN
1 IEPETBOPIOBAY,
pH Ha muri BUXIJHHN CUTHAI — 2713-WP Dwyer
4...20 MA, BuUXigHui
curnan 20...100 xlla

2a

IIpomucnoBuit
B arperari €KCTPaKTUBHUHI ULTRA-MAT SIEMENS

. 23
razoaHaiizarop 3-x

Pozunnennmnit
KHACEHb
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xomnoHeHnTHui, CO —

0...250 Mr/m3, CO, —

0...400 mMr/m3, SO; —
0...400 mr/m®

20

Po3unnennnit
KHACEHb

[To miciro

[TepetBoproBau
BuMiproBaHHs Oy,
aHAJIOTOBHI BUXI1[

ULTRA-MAT
23

SIEMENS

2B

Pozunnennnit
KHUCEHD

Ha mwuTi

EnexTponHeBMaTU4YHU
1 IepeTBOpIOBaYy,
BUXIJHHAN CUTHAI —
4...20 MA, BUXIIHUI
curaan 20...100 xIla

2713-WP

Dwyer

2r

Po3unnennunii
KHACEHb

ITo miciro

MemOpaHHwMiA
BUKOHABUYUI MEXaHI3M
TpSIMOT A1 J1st
yIIpaBIliHHS KpaHAMU
Ta 3aCIiHKaMHU,

YIPaBJISAOYUMA CUTHAT —

20...100 xITa,
KpPYTSYUH MOMEHT —
5...30 uM/Gap, kyT
moBopoTy — 90°

KUP

Kobold

3a

Temmepatypa
KP

B arperari

TepmoenekTpuuHi
HepeTBOpIOBayl
(Tepmoniapu), Matepiai
BUTOTOBJICHHS —
JaTyHb, TPaIylOBaIbHA
XapaKTePUCTHUKA
xpoMenb-koneis (K),
Jiana3oH BUMIipIOBAaHb:
—50...+1100 rpaxycis
C, knac Tounocti — 1,0.

1-3, TXA (K)

I[TAO «Tepa»
VYkpaina

36

Temnepatypa
KP

Ha muri

VYHiBepcalbHUi
HOPMYIOUHI
NepeTBOPIOBAY IS
BCTaHOBJICHHS B IIKaQ
yIpaBIIiHHS, BUX1THUHA
CHUTHAJl TepMOMETpa
ornopy/TepMonapu,
BUX1JHHAH CUTHAI —
4...20 MA, Hanpyra
JKUBJICHHA --= 24 B

HIIT1

OBeH

3B

Temnepatypa
KP

Ha muri

EnextponnHeBMaTHuHN
1 IEPETBOPIOBAY,
BUX1JHHAH CUTHAI —
4...20 MA, BUXIiIHUI
curnan 20...100 xIla

2713-WP

Dwyer
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3r

Temnepatypa
KP

Ha mwuTi

[anens ynpasmiHHS
MTHEBMATUYHA, JUIS
MUCTAHIIIHHOTO
PYYHOTO YHpaBIiHHS
BUKOHABYMMU
MeXaHi3MaMH, Piqp=
140 xI1a,
YIPaBISAIOYUN CUTHAT Y
PYYHOMY PEXKUMI —
20...100 xI1a

[1I112.2

Taypyc, Pocis

3

Temnepatypa
KP

[To micuro

MaruitHu#i myckad,
pobounii ctpym — 3 A,
MOTY)KHICTh IBUTYHA —

0,75 kBT,
YIIPaBIISIOYHIA CUTHAI —
220 B

3RT2015-
1APO1

SIEMENS

4a

KitekicTs
o0epTiB
MILIIAIKH

Ha mwuri

YacTtoTHU
MepeTBOPIOBaY

4B 1,2

«OBEH», m.
XapkiB

5a

Hacoc KP

ITo miciro

MarHsiTHH# TycKad,
pobounii ctpym — 3 A,
MOTY>KHICTb JBUTYHA —
0,3 kBT, ynpasisitounit

curHan — 220 B

3RT2015-
1APO1

SIEMENS

6a

PiBenb

B arperari

€MHICHUI TaTYuK 171
OC3KOHTaKTHOTO
KOHTPOJTIO TOJ0KEHHS
MPEIMETIB,
BUT'OTOBJICHHX 3
€JIEKTPONPOBIIHUX 1 HE
€JIEKTPOIPOBITHUX
MaTepianiB, BiCTaHb
CIpalbOBYBaHHS JI0 —
4...25 mm,
MakKCHMaJlbHa 9acToTa
50 I'ny, BUXIf -
JIUCKPETHUN

EC3025
PPAPL

Carlo Gavazzi

66

PiBenb

ITo micuro

bnok pyunoro
yIpaBIiHHA
IMITYJIbCHUMH
BUKOHABYNMH
MeXaHi3MaMH, BXig —
IMIYJIbCHUH, BUXI]T —
IMITyJILCHUM, TIepexif
py4YHUil/aBTOMaTUYHUN
pEKUM

bPVY5

TOB «Mikpos»
Ykpaina
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Ta

Temnepatypa
KP

B arperari

TepmoeneKkTpuyHi
NepeTBOprOBayi
(Tepmomnapm), maTepian
BUTOTOBJICHHS —
JaTyHb, TPaylOBaIbHA
XapaKTepUCTHKA
xpomenb-koneis (K),
Jiana3oH BUMipIOBAHb:
—50...+1100 rpamxycis
C, xirac Toynocti — 1,0.

1-3, TXA (K)

ITAO «Tepa»
Ykpaina

76

Temnepatypa
KP B 36ipHuKYy

Ha mwuri

VYHiBepcanbHuit
HOPMYIOUHUN
MEePETBOPIOBAY IS
BCTaHOBJIEHHS B LIKaQ
YIpaBIIiHHS, BUX1THHHA
CHUTHAJl TEepMOMETpA
OTIOpYy/TepMOTIapH,
BUXIIHUN CUTHAI —
4...20 MA, Hanpyra
JKUBJICHHS --= 24 B

HIIT1

OseH

7B

Temnepatypa
KP B 30ipHUKY

Ha mwuri

EnextponneBMaTHYHU
1 MepeTBOPIOBAY,
BUXITHUNA CUTHAI —
4...20 MA, BUXigHui
curnan 20...100 kI1a

2713-WP

Dwyer

Tr

Temnepatypa
KP B 30ipHUKY

Ha mwuri

[Tanens ynpaBmiHHA
IMHEBMATHYHA, IS
NUCTAHIIIHOTO
PY4YHOTO YIpPaBIIiHHS
BUKOHABYUMH
MeXaHI3MaMH, Pus =
140 xI1a,
YIPaBJISIOYHIA CUTHAT Y
PYYHOMY PEXKHUMI —
20...100 kI1a

[1I112.2

Taypyc, Pocist

n

Temnepatypa
KP B 36ipHuKY

ITo micro

MarHiTHU# TycKad,
poOounii ctpym — 3 A,
MOTYXKHICTh JBUTYHA —
0,3 kBT, ynpasnstounit

curnan — 220 B

3RT2015-
1APO1

SIEMENS
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PO31JI 10 OXOPOHA JOBKUJLJIA
10.1 AHaJti3 TEXHOJIOTTYHOI CXeMH BUPOOHUITBA HIILOBOI0 MPOAYKTY HA MicUst
eMicii TBepaAuX, PiAKUX TAa ra3onoAiOHUX BiAX01IB

TexHonorist ojep»aHHS BakIWHA TOHOKOKOBOi BKJIIOYAaEe qo(epMEeHTaIliifH1
JOTIOMIXHI poOOTH (CaHITapHA TIJATOTOBKAa BHUPOOHHIITBA, IMiJArOTOBKA IIHOTACHHUKA,
OPUTOTYBaHHS 1 CTEpHIII3allisl TMOXUBHOTO CEpeoBUINA IS OJEp:KaHHS IOCIBHOTO
MaTepially, TPUTrOTYBaHHS 1 CTEpUIIi3allisl MOXKUBHOTO CEpEeNOBHINA i Ol0OCHHTE3Y
BaKI[MHU TOHOKOKOBOi) Ta (epMeHTalliiiHi TEXHOJOrIYHI Tmpouecu (oAepKaHHs
MOCIBHOTO MaTepialy, OlOCHMHTE3 BaKLUMHHM) Ta MICAsA (EepMEHTAaliidHI TEXHOJOTIYH1
npouecu (IHAKTUBaLls KIITHH, LEHTpU(yryBaHHS, NPOMHUBAHHS KIITUH Oy(pepHUM
PO3UHMHOM, LIEHTPU(PYTYBaHHS, CyCIIEHIyBaHHs 1HAKTUBOBAHUX KJIITHH).

Canimapna niocomoeka eupooHuymaea.

Etan caniTapHOi MIArOTOBKM BKJIIOYA€ IIOJACHHE MUTTA Ta TEHEpaJlbHE
npubupanus. s MUTTS Ta Je3iH@eKiii Tapu, CTIH, MAJOTH, BIKOH, JBEPEH a TaKOX
30BHIIIIHIX TOBEPXOHb 00JIaJHAHHS BUKOPUCTOBYETHCS ABAa MUMHUX 3aco0M "CenTomakc-
HIT" ta HOBOXIJIOP-EKCTPA”’, ockinbku BOHHU € MUNHO-IE31H(DIKYBATBHUMU
3acobamu. Jnst  MuTTa  OoONajHaHHS, 1HBEHTApPI, KOMYHIKAlId 3CEepeIrHH
BukopuctoByemo 3acid6 CAHUMAKC™. Ilicns mutrts Ta O0OpOOKM TOBEPXOHD
BIJIMpaIbOBaH1 PO3UMHU 3aco01B Cenromaxc-HIT" Ta HOBOXJIOP-
EKCTPA’ nignatotbccst mepepoOlii Ta HAAXOAATh 10 KaHaui3allii.

Ilpucomyeannsa i cmepunizauia nOMCUBHO20 cepedosua 011 OMPUMAHHA
noCcigH020 mamepiany i 6UPOOHUYU020 DioCUHmME3Y.

B mpoueci mnpurotyBaHHs TOKHUBHOTO CEpPEAOBMINA ICHYE IMOBIPHICTh HE

BIJIMTOBITHOCTI CHPOBUHUA HOPMATHBHUM BUMOTaM, B TAKOMY BHUIMAJIKy CUPOBHHA TIJJIsITae

yTHITI3aIii.
HYXT BTEK 04.02.26 KP 13

3mH. | Apk. Ne dokym. Midnuc I.ﬂama
Pospobus HazopHa Jlim. ApPK. ApKyuwiig
KoHcyrnbm. PO3HIH 10 OXOPOHA | | 106 122 , .
KepieHuk Cmabnikos JOBKULIA

H. KoHmp.

3ameep. Tupoe




Takox € IMOBIPHICTb MOPYIICHHS PEXHUMIB CTepuiizalii, B pe3yiapTaTi 4Oro
MOKMBHE CEPEJOBUINE MICTUTHUME CTOPOHHIO MIKpOoIIopy, B TaKOMy pa3i TOKHUBHE
CepeIOBUIIE BIIOPAKOBYETHCS Ta YTHIII3YEThCA.

TBepai BiAX0oAM, HA JAHOMY €Talll MPEJCTABICHO MaKyBaJbHUMH MaTepiajiaMu 3
KOMITOHCHTIB TIOKHMBHOT'O CEPEJIOBMINA, PIAKI BIAXOAU SBIAIOTH COOOH TOXKHBHE
CepelloBHUIle IO BiAOPAKOBYETHCS B pe3yJbTaTi MOPYUIEHHS HOPM NPUTOTYBaHHS abo
crepwiizariii. Ilepedbauaemo, wo danull eman € micyem emicii meepoux ma HeeeluKoi
KiIbKOCMI PIOKUX 8i0X00I8.

ITiozomoexa nocienozo mamepiay.

Ha paHoMy eram BigOyBaeTbCcsi OTPUMaHHS IIOCIBHOIO MaTepialy IMITaMy
IPOJYIIEHTa 3 HOro MoJaibIIMM MaclITa0yBaHHSM HUISIXOM BHUPOIIYBaHHS B KOJIOAX Ha
Kavaii. OcKitbKu ompuManuil nocieHuli mamepian O0yode SUKOPUCMAHO OJisl 3ACi8Y
BUPOOHUYO20 hepmenmepa, 8i10X00U NOCIBHO20 Mamepiary He 0Y0VYmb 8PAX08Y8AMUCH.

Bupoonuyuii 6iocunmes.

Ha panomy erami BiIOYyBa€eTbCsi OTPUMAHHS KyJbTYpaJbHOI DPIAMHHM, B SKIA
HAKOMUYYEThCS IIJBOBUN NPOAYKT — Oiomaca KITHH ITaMmy mpomyieHnta Neisseria
gonorrhoeae CDC-F62. Ockinbku KyJbTypaidbHa piJMHA OTPHMaHA Ha JAHOMY €TaIli,
HAJXOJUTh Ha TOJAJIBINY CTaJII0 1HAKTUBAIlll OaKTeplaJIbHUX KIITHH, PiAKI BIIXOIU 3
JaHO1 CTajli HE BPaXOBYEMO.

[TpoayuenT ronokokoBoi BakiuHu Neisseria gonorrhoeae BiTHOCHTBCS 10 aepoOiB
BIJIMOBITHO B TIpoIlecl KyJIbTHUBYBaHHS TMOTpeOye aeparii, a OTXe B MpOIleci
KyJbTHUBYBaHHsI Oyjie yTBOPIOBATHCs BiAmparboBaHe mMoBiTps. [Ipomyment Neisseria
gonorrhoeae BigHOCHTBLCS 10 MATOTEHHMX MIKPOOPraHi3MiB, OCKUIBKH BiJIpalibOBaHE
MOBITPST MICTUTUME aepO30JIb OAKTEpiaIbHUX KIIITHH, TOMY Ha BUXOJ1 BIAIIPAIlbOBAHOTO
noBITps 3 pepmeHTepa OyJe BCTAaHOBJICHO cTepuiizyrounii ¢piabTp. Lle yHeMOXIUBUTH
MOTPATJISTHHS MaTOT€HHOTO MIKPOOPTaHi3My /10 IPUMIIICHHS JIabopaTopii.

Henmpughyzysanns

Januii eran nependavyae BiAUICHHS 1HAKTMBOBAHMX KJITUH BIiJl KYJbTYpPajdbHOI

piauau MetonoMm ueHTpudyryBanusa. Llentpudyrysanns nposoasate npu 5000 06/xB
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npotsiroM 15 xB nipu 4 °C. OcamxeHl 1HAKTUBOBAHI KIIITUHH MEPENIalOThCs HA HACTYIHY
cTaaito. Bimgxomom maHOTO erary € cynepHaTaHTKYIbTypaiabHOI piguHu. [lepedbauaemo,
wo OaHuli eman € micyem emicii pioxux 6i0xo0is, ujo 8IOHOCAMbCA 00 Kldcy Hebe3nexu
BLS Il ma nompebyroms ymunizayii.

Inakmueauia Knimun

Januii eran mnependavae 1HAKTUBAIIO OakTepiadbHUX KIITHUH 3 1HEKI[IHHOIO
BOJIOIO, MIPOBOJIATh IUIAXOM TEPMIYHOI 1HAKTHBAI1, Ipu Temneparypi 80 °C mpoTsirom
1 rox,3 iH €KIIHHOIO BOJIOI0. Bioxodu oanoco emany upoOHUYUmMEa GiOHOCAMbCA 00
knacy nebesnexu BLS Il ma nompebyromo ymunizayii.

Cmanoapmu3zauia iHaKmMueo6aHux KiimuH

OpepkaHa cycrnieH3isl 1HAKTMBOBAHMX KIITUH 3MIIIyeThes 3 poszunHamu 0,9%
Hatpito xjopuny T1a 0,25% pozunHoM dheHony. 3anuwku 8aKyunu Ymeoperi Ha OaAHHOMY
emani BUPOOHUYMBA BIOHOCAMbCSA 00 MedUuYHUX 6ioxoodie kunacy I ma nompebyromo
ymuaizayii.

Po3znue 6 amnynu

["oToBa BakIMHA PO3TUBAETHCS B aMITyJid 00’ eMoM 1 M.

3anuwku 8axKyuHu yYmeopeHi Ha OAHHOM)Y emani 8UPOOHUYMBA BIOHOCAMbC 00
MeouuHux 8i0xo0ie knacy I ma nompebyioms ymunizayii.

10.2 ITepcnieKTUBH BIPOBAIKEHHSI CHCTEMH €K0JI0ri3amii BAPOOHUITBA
10.2.1. Cucrema 3HeIKOAKEeHHS Ta yTWJIi3alil piaAKuX BiaxoaiB
3BakaloyM Ha HEBEJIMKI 00 €MU PIJKUX BIAXOMIB HA JAaHOMY BUPOOHUIITBI,

HEeOoOX1THOCTI 3MEHIIIEHHS X 00’ €MIB HEMAC.

BianpauboBani  poOo4i  po3uMHM ~ MUNHHO-AE3IH(]IKyHOUMX  3aco0iB
MIJJIATal0Th 3JIMBAHHIO JI0 KaHAM3alIMHOT CHCTEMU TiC/Is HeHTpai3amii akTHBHOTO
XJIOpY TIOCYJIb(PaTOM HATPIIO.

[TapTii 3aco0y 3 BHUEpIaHUM TEPMIHOM TMPUIATHOCTI a00 HE KOHJHUIIIIHI,
BHACJIIIOK TOPYIIEHHS YMOB 30epiraHHs, MiUISIraloThb TOBEPHEHHIO Ha

H1IITPUEMCTBO-BUPOOHUK JUIsl IEPEPOOKH.

108



CynepHaTaHT KyJbTYypajdbHOI PIIUHU, 3aJHUILIKH CYCIIEH31i MiC/Is 1HAKTUBALT
€ OCHOBHUMHU PIJKUMH BiJIXOJIaMHA BUPOOHHUIITBA TOHOKOKOBOI BaKIIMHH, Ta MOXKYTh
MICTHTH Yy  CBOEMY CKIadl JKHMBI  KIITHHH  mpoxaymneHta  Neisseria
gonorrhoeae,ockiibKM ~ JaHWA  MPOMYIICHT  BIAHOCUTHCS JO  IMATOTEHHUX
MIKpOOpraHi3MiB Ta BiJHOCHTBCA a0 kiacy HeOesmeku BSL 11l [81], Bimxomu
JTAHOTO eTany BUPOOHHUIITBA BIJHOCATHCS 1O MEAUYHUX BIAXOJMIB Kjacy b Ta
MOBUHHI YTHJII3yBaTUCh y BIJIMOBIAHOCTI 3 HOPMATUBHUMH BUMOTaMH MOBOJIKCHHSI
3 MEIMYHUMU B1JIXOJIaMH.

3riIH0 HOPMAaTUBHUX BUMOT JUIsl 300py pIOKHX BIAXOAIB Kiacy b moBHHHI
BUKOPUCTOBYBATUCSI OJHOPA30BI BOJOTOCTINKI €MHOCTI (KOHTeHHepHu). EMHICTD
MOBMHHA MaTH IMIUIBHO MNPWISATae KPUIIKY, [0 3a0e3rneuye ii repMeTu3aiiio 1
BHUKJTFOYAE MO>KJIUBICTh CaMOBIJIBHOTO PO3IHUBY.
[Ticns 3amoBHEHHS €MHOCTI CIIBPOOITHUK, BIAMOBiAaNbHUN 3a 30ip BIIXOMIB B
JTAHOMY MEJIUYHOMY IMIJIPO3/UTL 3aKpuBae ii Kpwuikoro. [lepeminieHHss BiIXo/iB
kjacy b 3a MexxaMu miipo3aily B BIIKPUTUX EMHOCTSIX HE JOMYCKAETHCS.

Bigxoau knacy b mimsraiors 000B'sI3K0BOMY 3HE3apaKeHHIO (1e31HdeKIIi).
BuOip metony 3He3apa)k€HHS BU3HAYAETHCA MOXKIMBOCTAMM OpraHizailii, 1o
3MIIHCHIOE MEAWYHY a00 (apMarleBTUYHY MisUIbHICTh, 1 BUKOHYETHCS TIPH PO3pOOII
CXEMH MOBOJIKEHHS 3 METUIYHUMU BIJXOJIaMHU.

Y pasi BiACYTHOCTI B oOprasizaiii, 0 3[iiCHIOE MeIudHy abo
dbapmaneBTUYHy NiSUTBHICTh, JUISHKU 10 3HE3apaKeHHIO BIIXOJIB kKiacy b abo
[EHTPAJi30BaHOT CHUCTEMHU 3HEIIKO/DKEHHS MEIWYHUX BIAXOJIB TPUUHATOI Ha
aJIMIHICTpaTUBHIN TepUTOPIi, BIAXOAU Kiacy b 3He3apaxkytoThCsl IEPCOHAIOM JaHO1
opranizaiii B Miclsx 1X yTBOpeHHs XiMiuHUMH / QisnaHuMH MeToamu [82].

JInst 3HE3apakeHHsT PIJIKUX BIAXOIB BUPOOHUIITBA X 00poOKa IiJl TUCKOM
Ta TEMIIEPATypOIO0 3a JOTIOMOTOI0 CIIEIIabHOTO OOJIaHAHHA — YCTAHOBOK JIJIS
3HE3apaKECHHs B1IXOJIB Kateropii b, 30kpemMa aBTOKIIABIB, SIKI BUKOPUCTOBYIOTHCS

I e3iH@exiii BIIXOMIB MpU TeMmreparypi crepwmizaiii He Menme 132°C
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npotsiroM 60 XBuUiMH; 3HE3apaxeHl piIkl BIAXOAM MiJISATAIOTh MOJANIBIIN
yTrtizanii( 3a He0OXiTHOCTI) Ta 3MMBAIOTHCS 10 KaHATI3AIMIHOT CHCTEMH.

10.2.2. Cucrema 3HeIIKOAKEHHSI Ta YTIWIi3auil TBepAMX BiaAX0aiB
TBep/l BiAX0OAU YTBOPEHI Ha €Tari CaHITapHOI MiATOTOBKYA BHUPOOHUIITBA Ta €Tarll

MPUTOTYBAaHHS MOKMBHOTO CEpPEAOBHUINA, MPECTABICHI MaKyBaJbHOIO TapOI MUKWHO-
ne31iH(piKyIounx 3aco0iB Ta KOMIIOHEHTIB MOXKHMBHOTO CEpEAOBHUINA B MOJAAIBIIOMY
COPTYIOThCS Ta MMiIJIAI0THCS BTOPUHHIN TIepepoOii.
10.2.3. Cucrema 3HEMIKOAKEHHS Ta yTHJIi3alil rOTOBOI NPOAYKuUil
[Ipu BUpPOOHUIITBI, 30epiraHHl Ta 3aCTOCYBaHHI BakKIMH Ta IMYHOOI1OJOTTYHUX
OpernapariB BUHHMKA€e MOTpeda 3HMILEHHS YAaCTUHU Mpenapary, HEmpHJIaTHOTO 10
3aCTOCYBaHHS:

- 3aKIHUYEHHS TePMIHY MPUIATHOCTI;

- IOPYIICHHS PEKUMY «XOJIOJOBHUH JTAHITIOT;

- IOPYLIEHHS UUTICHOCTI amMIyJ ((pJIaKkoHiIB);

- HasIBHICTB aMITyJ1 ((hJIaKOHIB) 3 HESICHUM a00 CTEPTHM MapKyBaHHSIM;

- 3M1Ha 30BHIIIIHIX BJACTUBOCTEH, HE MO3HAYECHHUX B IHCTPYKIIi (HASBHICTb

TJIACTIBIIIB, CTOPOHHIX MPEIMETIB, 3MiHA KOJIBOPY, MPO30POCT1);

- 3abpakoBaHi cepii; [83]

BakuuHu, iX 3aJUMIIKA W aMIyad 3-M1J1 TpenapariB KIAaCUPIKYIOTbCS IK MEAUYHI
Biaxomu kiacy I' [84]. s 300py 3aiMIiKiB Mpernapary MOBHHHI BHKOPHUCTOBYBATHCS
OJIHOPa30Bl BOJIOTOCTIWKI €MHOCTI (KOHTeiHepu). g iX yTuii3amli BUKOPUCTOBYETHCS
METOJl -  CHaJIOBaHHA B  BHUCOKOTEMIIEpaTYpHUX  Iedax. 3aiMaTHUCS  LHM
MOBWHHI CTiemianizoBadi komradii . [Ipyn 1iboMy mepen BUBE3EHHSM BaKIIMH HEOOX1THO
o(pOpMHUTH HAPSAA-IONYCK, B IKOMY TOBUHH1 OyTH BKa3aHi:

o HaiiMeHnyBaHHS BakUIMHMU.

o IlpuunHa, Mo sIKi¥ BOHA MiJIsITae yTUII3aIli.

o Kinpkicth 1103 mpenapary, HoMmep cepii, KOHTPOJIbHUN HOMEp, TEPMIH
MPUAATHOCTI.

o Oco0wu, siki BIAMOBIAIOTH 32 3A1HCHEHHS 1 O€3MEeKY 3aXO0/IiB 110 3HUIIICHHIO BaKIIMH.
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o Tlopsigok, MeTon, MmicIie 1 9ac MpoBeACHHS POOIT 3 yTUIi3aIlii.

TpancnopTyBaHHSI TpemapaTiB 0 MiClsl 3HUINCHHS IMOBUHHA BilOyBaTUCS B
TBEP/IiH Tapi 1 Ha CHeIiaJbHO 00JIaTHAHNX aBTOMOOLIISX .

YTumnizanisi BiIXOMiB IPOBOJUTHUCS OpraHi30BaHA IIEHTPATI30BaHO.

Skio mporiec MpPOBOAUTHCS ILEHTPATI30BaHO, TO MOro 3A1MCHIOIOTH CIelialibHI
opranizailii. Bonu moBruHHI MaTu cepTU(dikaT Ha yTUi3aIiio BiaxoaiB kiaciB b1 0

3HMINEHHS  BAaKIMH-aHATOKCUHIB  BiAOYyBa€TbCcsl  3TiAHO 3 MPaBUJIAMH,
BCTAHOBJICHUMHU JJIS JAHOTO BUJY BIJIXO/IB.

OCHOBHUM METOJIOM YCYHCHHS HEOE3MEUYHHMX TIpermapaTriB € CHaJTOBaHHS B
BHCOKOTEMITEpaTypHHUX TICUaXx .

Jlns yrromizamii BakIuH, iX 3aIMIIKiB, TOTPiOHI CreliabHl YCTAaHOBKU 0JIOKOBOTO
TUITYy 3 MOBHUM LIMKJIOM yTHJI3alii. B ycraHOBKax yTuili3anii NOBUHHI OyTH BUKIIIOUEHI
IpoLIeCH COPTYBAHHS Ta MOJAPIOHEHHS (TpaHyJIOBAaHHS) IS 3arMo0iraHHs MO>KJIUBOCTI
nepeayl MaTOTeHIB 13 3apa)KEHUX 30H B HE3apa)eHl.

BucokoremnepaTypHe CHAJIIOBAHHS € HaWOUIbII e()EeKTUBHHUM  CIIOCOOOM
yTHITI3AIl MEAUKO-010JI0TIYHUX BIIXOJIB 3a JOIMOMOIOK TOMNEPEIHBOTO PO3KJIadaHHs
OpraHiyHOi CKJIaJI0BOT BIOXOJIB B O€3KHUCHEBI aTtmocdepi (BHCOKOTEMIIEpaTypHUN
MipoJii3), MICIsI YOro yTBOPEHA Mapo- Tra3oBa CyMill (CHHTE3-Ta3) HAIpPaBISIETHCS B
KaMepy JIOMaTOBaHHs, ¢ MPOXOAUTh OBHE BUIAJICHHS TOKCUYHHUX pedoBuH [85].

Bci eTanu yTuimizanii BakIMH CTPOro TOKYMEHTYIoThes. [Ipu nepenayi npenapartis
oprasi3ariii, BilOBIIaJIbHOI 32 3HUILCHHS, OPOPMIIIETHCS HAPSII-TOMYCK.

VY HbOMY BKa3zyeThcs Besl iHGopMallisi, He0OXiaHa JIJIsi TOUHOTO OOJIKY KUIBKOCTI Ta
XapakTepy BIAXOJIB. Y HUX BHU3HAYA€THCS METOJI, MOPSAJOK yTHIII3allli Ta ocoOu, IO
HECYTb BIJIMOBIAAIBHICTD 32 MPOILIEC.

ITicna mocTaBKHM Ha MICIIE 3HMILEHHS 1 CIIAJIIOBAHHS BAKIMH CTAHOBJATHL aKT. Y
HBOTO BHOCSTH JlaHl 3 HapsAJ-JOMYCKY, a TaKOXXK BU3HAUAIOTh CKJaJ BiANOBIIAIbHOI 3a

YTHJTI3a11110 KOMICIi.
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https://medservise24.ru/blog/interesno-znat/novyy-avtotransport-v-medservis-24-dlya-vyvoza-meditsinskikh-otkhodov/

Bka3zyroTh croci6 3HHILEHHS 1 ajgpeca Miclid, 1e OyB mpoBeaeHui mpouec. Januit
JOKYMEHT € BaXKJIMBUM JJIs1 00JIIKYy 000pOTY BakIMH, BiH MIATBEPKYE, IO Mpenapart OyB
yTuaizoBanuii [86].

Je3indexnis ammyJ

Tapa nns 30epiraHHs BakIMH - aMITyjd 1 (pIakoHW — Tepea BIAMPABKOIO Ha
nepepoOKy TaK0kK BUMAraroTh JAe31H(EKINT Ta cTeputi3aliii.

[lepmmm etamom ytwmizamii € moapiOHeHHs. [loTiM MpPOBOASTH MpOLETYPY
3HE3apaXCHHs. AMIIyJIM 3-M1J BaKUMH CHOYAaTKy Je31H(IKYIOTh 3a JIOIOMOIOIO
TPUBIJACOTKOBOI'O PO3YMHY XJIOpaMiHy a00 IM'ATUB1ICOTKOBOTO IMEPEKKUCY BOIHIO.

[licns 4Yoro iX 10AQTKOBO 3HE3APAXKYIOTh TapsiuuM TOBITPsSM ab0 Maporo.
Hanpuknan Mo)kHa cTepuiii3yBaTi HaCTYITHUMU CIIOCOOAMM :

- 32 JONIOMOIOI0 KHUIT'SITIHHS - BUTPUMYIOTH Ipu Temneparypi 99°C npotsrom 30

XBUJIUH;

- napoM nipu 110°C npotsirom 20 XBUITUH;
- rapsyuM noBiTpsM npu temiepatypi 120°C npotsrom 45 XBUIHH.

3He3apakeHa CKJITHA Tapa BiIIPaBIsSEThCS Ha epepoOKy [86] .
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noctymy:  https://compressors.ua/ru-ru/filtraciya-szhatogo-vozdykha-i-

gazov?product i1d=169

52. OiIbTp TOHKOI OYUCTKU CTUCHEHOTO MOBITps. [EnekTponnuii pecypc] —
Pexum nocrymy:  https://www.omega-air.com.ua/filtr-szhatogo-vozduha-
af-seriya

S3.InauBinyanbHuii ginbTp. [EnexkrponHuii pecypc] — Pexxum goctymy:

http://www.acftec.de/filters/pdf/airfilter.pdf.pdf

54.®inpTp MexaHiuHOTO ouHIieHHs. [EnexkrponHuii pecypc] — Pexum
JOCTYIY: https://ecosoft.ua/ua/ustanovka-mekhanicheskoy-filtratsii-
ecosoft-fp-1354/
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https://alterair.ua/product/hepa-ultra/
http://folter.com.ua/catalog/fyasu15u16
https://miroil.com.ua/p1353978883-ohladitel-szhatogo-vozduha.html
https://miroil.com.ua/p1353978883-ohladitel-szhatogo-vozduha.html
https://compressors.ua/ru-ru/resivery/resiveru
https://compressors.ua/ru-ru/filtraciya-szhatogo-vozdykha-i-gazov?product_id=169
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http://www.acftec.de/filters/pdf/airfilter.pdf.pdf

55.®inpTp  ByrutbHuil.[Enextponnuit  pecypc] — Pexum goctymy:

https://rolfis.com.ua/shop/filtry-dlya-vody/magqistralnye-filtry/filtr-

ugolnyy-organic-big-blue-10.html

56.YcranoBka mnom sikimieHHsT Boau. .[Enektponnmii pecypc] — Pexum

nocrymy. https://h20.kharkov.ua/p707093252-ustanovka-nepreryvnogo-

dejstviya.html

57.YcranoBka 3HecoseHHs Boau «OptionPlusy. [Enextponnmii pecypc] —
Pexxum noctymy:https://www.aqua-room.com.ua/nerex-lpro640-s

58.306ipHuK. [ EnexTponHMit pecypc] — Pexum JNOCTYIY:
https://www.alibaba.com/product-detail/2000-liter-316-stainless-steel-
water_60402063466.html

59.TpexkoprycHa BumapHa yctaHoBka|EnekTponnmii pecypc] — Pexum

goctymy: http://www.gmpmax.com/Details.aspx?id=17

60.Hacoc BignentpoBuii [Enextponnuii pecypc] — Pexum pocrymy:

https://nep.ua/tsentrobezhnyj-nasos-al-red-135

61.30ipuuk  ropu3oHTaNbHUU.[EnexktponHnuii  pecypc] —  Pexum
noctymy:https://stprom.com.ua/p1015321687-emkost-nerzhaveyuschej-
stali.html

62.Aptoxuas.| Enekrponnuit pecypc] — Pexum JIOCTYMY:

https://www.masterdent.com.ua/catalog/oborudovanie/sterilizatsionnoe-

oborudovanie/gospitalnye-i-laboratornye-avtoklavy/laboratornyy-

avtoklav-vertikalnyy-tuttnauer-5075-elv-wr-d-line/

63.Hacoc. Enextponnuit pecypc — Pexum
noctymy:https://www.alibaba.com/product-detail/10L iter-Automatic-
Lab-Chemical-Jacket-
Layer_1600067325713.html?spm=a2700.7724857.normal_offer.d_title.6
39e18d6E3rLPI
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http://www.gmpmax.com/Details.aspx?id=17
https://nep.ua/tsentrobezhnyj-nasos-al-red-135
https://www.masterdent.com.ua/catalog/oborudovanie/sterilizatsionnoe-oborudovanie/gospitalnye-i-laboratornye-avtoklavy/laboratornyy-avtoklav-vertikalnyy-tuttnauer-5075-elv-wr-d-line/
https://www.masterdent.com.ua/catalog/oborudovanie/sterilizatsionnoe-oborudovanie/gospitalnye-i-laboratornye-avtoklavy/laboratornyy-avtoklav-vertikalnyy-tuttnauer-5075-elv-wr-d-line/
https://www.masterdent.com.ua/catalog/oborudovanie/sterilizatsionnoe-oborudovanie/gospitalnye-i-laboratornye-avtoklavy/laboratornyy-avtoklav-vertikalnyy-tuttnauer-5075-elv-wr-d-line/
https://www.alibaba.com/product-detail/10Liter-Automatic-Lab-Chemical-Jacket-Layer_1600067325713.html?spm=a2700.7724857.normal_offer.d_title.639e18d6E3rLPI
https://www.alibaba.com/product-detail/10Liter-Automatic-Lab-Chemical-Jacket-Layer_1600067325713.html?spm=a2700.7724857.normal_offer.d_title.639e18d6E3rLPI
https://www.alibaba.com/product-detail/10Liter-Automatic-Lab-Chemical-Jacket-Layer_1600067325713.html?spm=a2700.7724857.normal_offer.d_title.639e18d6E3rLPI
https://www.alibaba.com/product-detail/10Liter-Automatic-Lab-Chemical-Jacket-Layer_1600067325713.html?spm=a2700.7724857.normal_offer.d_title.639e18d6E3rLPI

64. ®epmentep nmabopatopHuil. Enextponnmii  pecypc — Pexum
nocrymy:http://www.alsi.ua/index.php?page=menu_new_brunswick&id=
626

65.301pHUK. EnexTpoHHuii pecypc — Pexum JOCTYITY:
https://www.apachestainless.com/Portals/0/Documents/About/Brochures/
portable-tanks-brochure-standard-line.pdf

66.Llentpudyra.  Enextponnuit  pecypc —  Pexum  goctymy:
https://biotechno.ru/catalog/protochnye-tsentrifugi/sterilizuemaya-na-
meste-pilotnaya-protochnaya-tsentrifuga-centritech-vp-pilot/

67.Peaktop 3MilllyBay. EnexrponHuii pecypc — Pexum
nocrymy:https://vilitek.ru/products/khimicheskie-reaktory-fermentery-i-
komplektuyushchie-dlya-nikh/standartnye-borosilikatnye-reaktory-5-
100-litrov/

68.MamuHa 11 3amOBHEHHSI Ta 3amaiku amiyn EnekTpoHHuii pecypc —

Pexxum noctymy:https://promvit.com.ua/ampulno-zapaechnaya-mashina-

azm/
69.MapkyBanpHuii ~ ammapar.  EmektponHuii  pecypc —  Pexum

gocrymy:https://www.minipress.ru/pharma/ukrainian/packing_equipment

Jautomatic-labeling-machines/ampoule-labeling-machine-wt-10/.

70.Mammua ymakoBkn B Omictepu. Enektponnmii pecypc — Pexum
noctymy:https://www.minipress.ru/pharma/ukrainian/equipment-with-
reviews/blister-packaging-production-lines/packaging-of-bottles-zhm-
250d/

7/1.Kak noibKHAa OpOXOAWTh YTWIM3AlMs BakUWH. EJXekTpoHHU pecypc —

Pexum nocrymy:https://medservise24.ru/blog/medotkhody-i-

obrashchenie-s-otkhodami/kak-dolzhna-prokhodit-utilizatsiya-vaktsin/

72.Kpaciabko B.O. Meroau KOHTPOJIIO 010TEXHOJIOTIYHUX,
dapmanieBTUYHUX 1 Xap4yoBUX BUPOOHHUNTB [EnekrponHmii pecypc:

KOHCIICKT JIeKIii s 3700yB. OCBIT. CTyIl. «OakamaBpy» cmer. 162
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https://promvit.com.ua/ampulno-zapaechnaya-mashina-azm/
https://promvit.com.ua/ampulno-zapaechnaya-mashina-azm/
https://www.minipress.ru/pharma/ukrainian/packing_equipment/automatic-labeling-machines/ampoule-labeling-machine-wt-10/
https://www.minipress.ru/pharma/ukrainian/packing_equipment/automatic-labeling-machines/ampoule-labeling-machine-wt-10/
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«bioTexnonorii  Ta Olo1HXKEeHEep1sD» OCBIT.-TIpO(. porpamMu
«bilorexHomnoris» geH. 1 3aou. ¢popm HaBu. / B.O. Kpaciusko. — K.:
HYXT, 2019. - 252 c.

73.Morphology and culture charactrrastacs of Neisseria gonorrhoeae
(gonococcus or gonococci) Enexrponnuii pecypc — Pexkum goctymy:

https://paramedicsworld.com/neisseria-gonorrhoeae/morphology-culture-

characteristics-of-neisseria-gonorrhoeae/medical-paramedical-studynotes

74.Characteristics of N. gonorrhoeae and Related Species. Gonorrhea
Laboratory Information Enektponnuii pecypc — Pexum mocrymy:

https://www.cdc.qov/std/gonorrhea/lab/nkoc.htm

75.MeToapl KOHTpOJII OAKTEPUOJIOTMYECKUX MUTATENbHBIX cped.MeToabl
KOHTPOJIA, OHMOJOTMYECKHE W  MHUKpPOOHOJOTHYECKHE  (PaKTOPBHIL.
[JEnextponHuii pecypc] Pexum JNOCTYILY:

https://docplan.ru/Data2/1/4293831/4293831170.htm#i177766

76.Bu3HaueHHs KOHIEHTpallli MaHITONy B OIOJIOTIYHUX JKAPCHKUX
rpemnaparax. [EnexTpoHHUi pecypc] Pexum JOCTYITY:
http://docs.cntd.ru/document/554199329

7’7 Ilponienypa ¢apOyBaHHs 110 TpaMy B MikpoOoJorii. Enexrponnuii pecypc
— Pexxum noctymy: https://uk.kyaaml.org/gram-stain-procedure-4147683-
1826.

78.DapmarieBTHUHA TEXHOJIOTIS : HaBYaJbHUM MOCIOHMK ISl CEMIHAPCHKUX
3aHSATH ~ MPOBI3OPIB  MepeaaTecTalllfHOr0  IUKIY  IMABUIICHHS
kBamiikaiii 3a cremianbHICTIO «3arainbHa dapMmamis». Y. 2 / O. O.
Mamtorina, I'. TI. CmoitnoBceka, O. B. Ma3zymin. — 3anopixoks : 3[IMY,
2018. — 88 c.

79.AHaniTHYHA TOKCUKOJIOTIS : MPAKTUKYM IJs CTYAEHTIB ¢-Ty Ximii Ta
dapmartii / O. M. YUebotapros, T. M. Illepbakosa, O. M. I'yzenko, O. M.
Paxmunpka. — Opneca : Onec. Ha. yH-T iM. [. 1. Meuynukona, 2019. — 110

C.
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https://paramedicsworld.com/neisseria-gonorrhoeae/morphology-culture-characteristics-of-neisseria-gonorrhoeae/medical-paramedical-studynotes
https://paramedicsworld.com/neisseria-gonorrhoeae/morphology-culture-characteristics-of-neisseria-gonorrhoeae/medical-paramedical-studynotes
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80.bazens A.P., Hlkymbatiok P.C., Boponnu O.I'., Cyxapesa O.}1O., Mara
[.M.. HaBuanbpHHil OCIOHUK 3 KypCy «AHamiTH4HA XiMis». YacTtuHa 2.
KinbkicHuii xiMmiyHu#t anami3. - Yxxropoa: B-Bo IIII «llIted», 2012. - 4.
2.-87 c.

81. Knacuodikauis mikpoopraHiamiB-36yaHuKiB iHOEKLiMHUX 3axBOptOBaHb
NoAuHM  no  rpyn naTtoreHHocTi EnexktpoHHmii pecypc — Pexum
nocrymy:https://www.dia-
m.ru/upload/iblock/c34/%D0%A0%D0%B0%D0%B7%D0%B4%D0%B
5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%BC%D0
%B8%D0%BA%D1%80%D0%BE%D0%BE%D1%80%D0%B3%D0%
B0%D0%BD%D0%B8%D0%B7%D0%BC%D0%BE%D0%B2,%20%
D0%B2%D0%BE%D0%B7%D0%B1%D1%83%D0%B4%D0%B8%D
1%82%D0%B5%D0%BB%D0%B5%D0%B9%20%D0%B8%D0%BD
%D1%84%D0%B5%D0%BA%D1%86%D0%B8%D0%B9,%20%D0%
B3%D0%B5%D0%BB%D1%8C%D0%BC%D0%B8%D0%BD%D1%3
2%D0%BE%D0%B2%20%D0%B8%20%D1%8F%D0%B4%D0%BE%
D0%B2%20%D0%BF%D0%BE%20%D0%B3%D1%80%D1%83%D0
%BF%D0%BF%D0%B0%D0%BC%20%D0%BF%D0%B0%D1%82%
D0%BE%D0%B3%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%
D1%82%D0%B8,%20%D1%80%D1%83%D1%81%D1%81%D0%BA.
,%2022%20%D1%81%D1%82%D1%80..pdf

82.CaniTapHO-€IiIeMIONOTIYHI BHUMOTH JIO TIOBOJDKCHHS 3 MEIUYHUMU
BIJIXOJIaMHU. Enexrponunii pecypc - Pexum JOCTyIYy:

http://www.vector.nsc.ru/page/668/

83.Ilopsimok 3HUINECHHS HENPUAATHUX JO BUKOPUCTAHHS BaKIWH 1
aHATOKCMHU. MeTonuyHi BKa3iBKU. EnekTpoHHuit pecypc — Pexum
noctymy:http://www.businesspravo.ru/Docum/DocumShow.asp?Documl
D=97047&DocumType=0
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https://www.dia-m.ru/upload/iblock/c34/%D0%A0%D0%B0%D0%B7%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC%D0%BE%D0%B2,%20%D0%B2%D0%BE%D0%B7%D0%B1%D1%83%D0%B4%D0%B8%D1%82%D0%B5%D0%BB%D0%B5%D0%B9%20%D0%B8%D0%BD%D1%84%D0%B5%D0%BA%D1%86%D0%B8%D0%B9,%20%D0%B3%D0%B5%D0%BB%D1%8C%D0%BC%D0%B8%D0%BD%D1%82%D0%BE%D0%B2%20%D0%B8%20%D1%8F%D0%B4%D0%BE%D0%B2%20%D0%BF%D0%BE%20%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0%D0%BC%20%D0%BF%D0%B0%D1%82%D0%BE%D0%B3%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D0%B8,%20%D1%80%D1%83%D1%81%D1%81%D0%BA.,%2022%20%D1%81%D1%82%D1%80..pdf
https://www.dia-m.ru/upload/iblock/c34/%D0%A0%D0%B0%D0%B7%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC%D0%BE%D0%B2,%20%D0%B2%D0%BE%D0%B7%D0%B1%D1%83%D0%B4%D0%B8%D1%82%D0%B5%D0%BB%D0%B5%D0%B9%20%D0%B8%D0%BD%D1%84%D0%B5%D0%BA%D1%86%D0%B8%D0%B9,%20%D0%B3%D0%B5%D0%BB%D1%8C%D0%BC%D0%B8%D0%BD%D1%82%D0%BE%D0%B2%20%D0%B8%20%D1%8F%D0%B4%D0%BE%D0%B2%20%D0%BF%D0%BE%20%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0%D0%BC%20%D0%BF%D0%B0%D1%82%D0%BE%D0%B3%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D0%B8,%20%D1%80%D1%83%D1%81%D1%81%D0%BA.,%2022%20%D1%81%D1%82%D1%80..pdf
https://www.dia-m.ru/upload/iblock/c34/%D0%A0%D0%B0%D0%B7%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC%D0%BE%D0%B2,%20%D0%B2%D0%BE%D0%B7%D0%B1%D1%83%D0%B4%D0%B8%D1%82%D0%B5%D0%BB%D0%B5%D0%B9%20%D0%B8%D0%BD%D1%84%D0%B5%D0%BA%D1%86%D0%B8%D0%B9,%20%D0%B3%D0%B5%D0%BB%D1%8C%D0%BC%D0%B8%D0%BD%D1%82%D0%BE%D0%B2%20%D0%B8%20%D1%8F%D0%B4%D0%BE%D0%B2%20%D0%BF%D0%BE%20%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0%D0%BC%20%D0%BF%D0%B0%D1%82%D0%BE%D0%B3%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D0%B8,%20%D1%80%D1%83%D1%81%D1%81%D0%BA.,%2022%20%D1%81%D1%82%D1%80..pdf
https://www.dia-m.ru/upload/iblock/c34/%D0%A0%D0%B0%D0%B7%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC%D0%BE%D0%B2,%20%D0%B2%D0%BE%D0%B7%D0%B1%D1%83%D0%B4%D0%B8%D1%82%D0%B5%D0%BB%D0%B5%D0%B9%20%D0%B8%D0%BD%D1%84%D0%B5%D0%BA%D1%86%D0%B8%D0%B9,%20%D0%B3%D0%B5%D0%BB%D1%8C%D0%BC%D0%B8%D0%BD%D1%82%D0%BE%D0%B2%20%D0%B8%20%D1%8F%D0%B4%D0%BE%D0%B2%20%D0%BF%D0%BE%20%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0%D0%BC%20%D0%BF%D0%B0%D1%82%D0%BE%D0%B3%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D0%B8,%20%D1%80%D1%83%D1%81%D1%81%D0%BA.,%2022%20%D1%81%D1%82%D1%80..pdf
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The cultivation of Neisseria gonorrhoeae by use of fastidious broth (FB) was evaluated. FB was found to be
able to support the growth of all N. gonorrhoeae strains tested in this study without a rapid decrease in the
viable count after exponential growth. After 24 h of incubation at 35°C with 5% CO,, viable counts of all strains
reached over 10°* CFU/ml in FB. Similar growth of the wild-type strain and its target-altered quinolone-
resistant derivatives was observed. The susceptibilities of laboratory-adapted strains and clinical isolates to
quinolones were tested by the microdilution method using FB. The MICs determined by microdilution were not
significantly different from those determined by the agar dilution method recommended by the CLSI (formerly
National Committee for Clinical Laboratory Standards). Moreover, the concentration-dependent time-kill of
quinolones such as gatifloxacin and ciprofloxacin was observed in FB. At 2 to 4 times the MIC, gatifloxacin and
ciprofloxacin were predominantly bactericidal against N. gonorrhoeae WHO A. At the MIC, the activities of both
quinolones ranged from bactericidal to bacteriostatic. At 0.25 to 0.5 times the MIC, gonococcal growth was
comparable to that of the growth control. These results suggest that the cultivation of N. gonorrhoeae by use of

FB may be useful for evaluation of the antibacterial effects of quinolones.

Neisseria gonorrhoeae is one of the causatives of sexually
transmitted diseases, and it is a fastidious organism. This or-
ganism is typically cultured using an agar medium such as
chocolate agar plate (GCII agar base with 1% IsoVitaleX
[BBL] and purified hemoglobin). The CLSI (formerly the Na-
tional Committee for Clinical Laboratory Standards) recom-
mends only the agar dilution procedure for antibacterial sus-
ceptibility testing of N. gonorhoeae (20). Before the 1980s, a
number of studies were published regarding the liquid culture
methodology for N. gonorrhoeae (9, 13, 21, 23, 25). However,
these reports demonstrated that the number of bacteria de-
creased rapidly after bacterial exponential growth, and broth
microdilution methods for susceptibility testing of N. gonor-
rhoeae were reported to give higher MICs of B-lactam antibi-
otics against penicillinase-producing N. gonorrhoeae than agar
dilution methods (7, 22).

Recently, the antibacterial activity of antigonococcal agents
against clinical isolates of N. gonorrhoeae has been declining (1,
11, 24). Quinolones initially appeared to be promising agents
for the treatment of N. gonorrhoeae infections; however, the
extensive clinical use of quinolones carries the risk of the
development of resistance, and indeed, there have been in-
creasing numbers of recent isolates of N. gonorhoeae that are
highly resistant to quinolones, especially in Asia (11, 24, 27).
Therefore, the evaluation of the antibacterial susceptibility of
N. gonorrhoeae is important in the clinical setting. According to
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the CLSI (formerly NCCLS) procedure, the drug susceptibility
of N. gonorrhoeae should be measured by the agar dilution
method, and it is recommended that direct colony suspension
be used for the inoculum preparation for the susceptibility test
of N. gonorrhoeae (20). However, these approaches are te-
dious, time-consuming, and inconvenient, especially in the in-
vestigation of the antimicrobial susceptibility of large numbers
of isolates and of the activities of many antimicrobial agents.
The broth microdilution method and the growth method using
liquid culture for the inoculum preparation are both simple
methods to test the susceptibilities of clinical isolates; however,
they have not yet been established for testing the susceptibility
of N. gonorrhoeae. To date, few studies have been reported
regarding the susceptibilities of antibacterial-resistant N. gon-
orrhoeae to antigonococcal agents by use of the microdilution
method (7, 22). Therefore, a more convenient procedure than
the agar dilution procedure recommended by the CLSI (for-
merly NCCLS) is still needed.

In addition to its potential usefulness for susceptibility test-
ing, a modified liquid culture methodology is necessary for
conducting bactericidal studies of antibiotics, such as in vitro
pharmacokinetic/pharmacodynamic (PK/PD) analysis. In vitro
PK/PD analysis of antimicrobial agents offers an alternative
method for the determination of an adequate clinical regimen
and is useful for predicting the clinical efficacy of a given
antibiotic against various bacteria (2, 6, 8, 14-16). Therefore,
the in vitro PK model, which can simulate human PK, is rapidly
becoming one of the most important examinations in the de-
velopment of new antimicrobial agents. In order to simulate
human PK in vitro, it is essential to use a liquid culture. In vitro
PK/PD analysis for N. gonomhoeae has not yet been performed,
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TABLE 1. Strains used in this study

Strain Mutation(s) Soilfes ot
reference
WHO A Wild-type (parent) 26
R-4/5 gvrA (Ser91Phe) 26
R-8/1 grA (Asp95Tyr) 26
R-8/4 grA (Ser91Tyr) 26
R-8/5 gvrA (Asp95Asn) 26
R-4/5/1 gvrA (Ser91Phe), parC (Glu91Lys) 26
R-4/5/2 1A (Ser91Phe), parC 26
(Asp86Asn)
R-4/5/3 A (Ser91Phe) 26
ATCC49226  Wild-type (parent) American Type
Culture
Collection
N-4-2 grA (Ser91Phe) This study
N-4-2-4-2 grA (Ser91Phe), parC (Glu91Lys)  This study
TK106 gVA (Ser91Phe), parC (Ser87Ile) 5
TK109 A (Ser91Phe), parC (Ser87lle) 5

because no liquid culture methodology has yet been estab-
lished. Therefore, the development of such an approach re-
mains necessary for in vitro PK/PD studies, as well as for
testing the susceptibility of N. gonorrhoeae.

Cartwright et al. reported developing a fastidious broth (FB)
that is capable of growing fastidious organisms (3). FB is used
primarily for the recovery of clinically significant organisms
from specimens. It is known that the viability of fastidious
organisms, including N. gonorrhoeae, does not decline for sev-
eral days in FB (3). However, thus far there has been no
detailed report on the growth of N. gonorrhoeae in FB. In the
present study, we examined the growth of N. gonorrhoeae in FB
and considered whether or not FB could be used for the bio-
logical evaluation of N. gonorrhoeae, such as in vitro suscepti-
bility testing and bactericidal activity of quinolones.

MATERIALS AND METHODS

Quinolones, bacterial strains, and media. The quinolones tested here were
synthesized at Kyorin Pharmaceutical Co., Ltd. (Tokyo, Japan) or were pur-
chased from commercial sources. Data on the bacterial strains used in this study
are shown in Table 1. N. gonorrhoeae WHO A and its quinolone-resistant de-
rivatives have been described previously (26). N. gonorrhoeae ATCC49226 was a
quality control strain of the CLSI (formerly NCCLS), and its gyr4 mutant (N4-2)
and gyz4 parC double mutant (N4-2-4-2) were obtained by selection with nor-
floxacin in the present study. Mutations of the quinolone resistance-determining
region of grd and parC were determined following a previously described
method (4). N. gonorrhoeae TK106 and TK109 are known to be quinolone-
resistant clinical isolates, as reported previously (5). The clinical isolates used in
this study were isolated from patients with gonococcal urethritis in Japan.

GCII agar base medium (Becton Dickinson, Cockeysville, MD) supplemented
with 1% IsoVitaleX (Becton Dickinson) and chocolate agar were used to prepare
the inocula, determine the visible colony count, and confirm the presence of V.
gonorrhoeae by the oxidase test. FB was prepared as described previously by
Cartwright et al. (3), and consisted of 35 g of Columbia broth base, 5 g of glucose,
5 g of yeast extract, 2 g of neopeptone, and 0.75 g of agarose dissolved in 960 ml
of distilled water. A total of 30 ml of hematin solution (0.05% [wt/vol] in 0.1 M
NaOH) and 5 ml of Tween 80 (10% [vol/vol]) was then added, and the resultant
broth was sterilized by autoclaving, after which 6 ml of pyridoxal solution (0.1%
[wtivol]) and 1.5 ml of NAD solution (1% [wt/vol[) were added.

Growth studies using FB. Colonies were removed from GCII agar after 24 h
of incubation at 35°C in a moist atmosphere containing 5% CO,. The colonies
were dispersed in sterile saline, and the inoculum turbidity was adjusted to
approximately 1.0 at an optical density of 520 nm (ca. 10% to 10° CFU/ml). A total
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of 100 p.l of this suspension was transferred to test tubes containing 10 ml of FB.
The final inoculum was approximately 10° CFU/ml. Test tubes were incubated at
37°C in a water bath in the absence of CO, and were shaken at 100 rpm. Growth
was monitored by determination of the viable count. Portions (0.1 ml) of the
cultures were removed at the indicated time points and were plated onto drug-
free GCII agar supplemented with 1% IsoVitaleX, after dilution as necessary.
The numbers of colonies were counted after 24 h of incubation at 35°C in a moist
atmosphere containing 5% CO,.

Determination of MICs. The MICs were determined by agar dilution with
GCII agar supplemented with 1% IsoVitaleX and by microdilution with FB.

The agar dilution procedure was identical to that recommended by the CLSI
(formerly NCCLS) (20). The MIC was defined as the lowest concentration of an
antibacterial agent that inhibited visible growth after incubation for 24 h at 35°C
in a moist atmosphere containing 5% CO,.

Microdilution plates were prepared using serial twofold dilutions of antimi-
crobial agents in FB. To prepare the inoculum, the turbidity of the actively
growing FB culture was adjusted with sterile saline to obtain turbidity optically
comparable to that of the 0.5 McFarland standard. The suspension was diluted
10-fold in sterile saline, and 5 p.l of diluent was inoculated into 100 pl of FB. The
final inoculum was approximately 5 X 10° CFU/ml (ca. 5 X 10 CFU/well). The
plates were incubated for 24 h at 35°C in a moist atmosphere containing 5% CO,.
The MIC was defined as the lowest concentration of an antibacterial agent that
prevented macroscopically visible growth under the test conditions.

Killing curve study. The bactericidal activities of gatifloxacin and ciprofloxacin
were measured by a previously described method (10, 19) with minor modifica-
tions. In brief, representative strains incubated in FB for 24 h at 35°C in a moist
atmosphere containing 5% CO, were diluted with fresh broth to approximately
10° CFU/ml, and the diluted cultures were incubated for 2 h at 37°C in the
absence of CO, with shaking. After 2 h of preincubation, gatifloxacin and cip-
rofloxacin were added to the culture at various concentrations around the MIC.
Portions (0.1 ml) of the cultures were removed at the indicated time points and
were plated onto drug-free GCII agar supplemented with 1% IsoVitaleX, after
dilution as necessary. The numbers of colonies was counted after 24 h of incu-
bation at 35°C in a moist atmosphere containing 5% CO,.

In vitro PK model. The in vitro PK model has been described previously (6).
A dilutional in vitro PK model (PASS-400; Dainipponseiki, Kyoto, Japan) was
used to simulate serum concentrations of ciprofloxacin on the basis of the PK
parameters reported previously (17). N. gonomhoeae R-4/5/1, which possessed
single-point mutations in the quinolone resistance-determining region of both
GyrA (Ser91—Phe) and ParC (Glu91—Lys), were used. Representative strains
incubated in FB for 24 h at 37°C with shaking were diluted with fresh broth to
approximately 10° CFU/ml, and the diluted cultures were incubated for 2 h at
37°C in the absence of CO, with shaking. After 2 h of preincubation, ciprofloxa-
cin was then added to the culture chamber according to the dosing regimen.
Aliquots of the cultures were collected via an outflow tube at the indicated time
points and were plated onto drug-free GCII agar supplemented with 1% IsoVi-
taleX, after dilution as necessary. The number of colonies was counted after 24 h
of incubation at 35°C in a moist atmosphere containing 5% CO,.

RESULTS

Culture of N. gonorrhoeae by FB. The cultivation of N. gon-
orrhoeae was examined using FB. All of the tested strains of N.
gonorrhoeae were found to be able to grow in FB (Fig. 1). N.
gonorrhoeae WHO A (wild type) and its quinolone-resistant
derivatives grew well in FB without any rapid decrease in the
viable count after exponential growth. No significant changes
in the growth rate were observed for the wild-type strain and its
target-altered quinolone-resistant derivatives. The generation
times for WHO A (wild type), R-4/5 (gyr4, Ser91—Phe), R-4/
5/1 (grA, Ser91—Phe; parC, Glu9l—Lys), R-4/5/2 (gyrA,
Ser91—Phe; parC, Asp86—Asn), and R-4/53 (g4,
Ser91—Phe; parC, unknown) were 83, 105, 94, 90, and 94 min,
respectively. At 24 h after inoculation, the viable counts of the
bacteria in culture had reached their maximum numbers,
which ranged from 6 X 10% to 9 X 10* CFU/ml.

For N. gonorrhoeae ATCC49226 (wild type), which was the
quality control strain recommended by the CLSI (formerly
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FIG. 1. Growth of N. gonorrhoeae strains, including quinolone-re-
sistant strains, in FB. Symbols: A. @, WHO A (wild type); O, R-4/5
(gyrA); B, R4/5/1 (gyrA parC); O, R-4/5/2 (grA parC); A, R-4/5/3
(grA); B. @, ATCC49226 (wild type); O, N4-2 (gyrA); W, N4-2-4-2
(gyrA parC); C. B, TK106; O, TK109 (quinolone-resistant clinical iso-
late).

NCCLS), and its target-altered quinolone-resistant derivatives,
the exponential growth phase was observed for 15 h after a lag
phase of 10 h. Maximal growth was observed 24 h after incu-
bation with viable counts of approximately 4 X 10° CFU/ml.
The generation time of the exponential phase of ATCC49226
(wild type), N4-2 (gr4, Ser91—Phe), and N4-2-4-2 (gyrA,
Ser91—Phe; parC, Asp86—Asn) were 127, 173, and 197 min,
respectively.

CULTIVATION OF N. GONORRHOEAE IN LIQUID MEDIA 4323

Viable cells could be counted at 10 h after incubation for the
clinical isolates of N. gonorrhoeae TK106 and TK109. The
growth rates of these strains were the lowest among the strains
tested, since their generation times were 222 min (TK106) and
215 min (TK109). The viable counts under the present culture
conditions ranged from 4 x 10® (TK109) to 1 X 10° CFU/ml
(TK106) at 36 h after inoculation.

Bacterial growth in FB was evaluated for the remaining 20
strains of V. gonorrhoeae, including laboratory-adapted strains
and clinical isolates. One colony of each strain was transferred
into a tube containing 0.5 ml of FB and was then cultivated at
35°C in a moist atmosphere containing 5% CO,. All tested
strains were found to have grown to over 10® CFU/ml at 24 h
after inoculation. Additionally, N. gonorrhoeae ATCC49226
was found to have grown to over 10° CFU/ml at a stationary
phase after 10%, 10°, and 10° CFU/ml inoculation (data not
shown).

Comparison of the MICs of quinolones determined by mi-
crodilution and agar dilution procedures. No difference in the
MICs of quinolones was observed by use of an agar dilution
procedure using both direct colony suspension as recom-
mended by the CLSI (formerly NCCLS) and FB culture for
inoculum preparation (data not shown).

The MICs of quinolones used in this study are summarized
in Table 2 to Table 4. The MICs of quinolones, as measured by
the microdilution procedure using FB, were within a fourfold
deviation, compared with those obtained by the agar dilution
procedure. Additionally, the MICs of quinolones measured by
the microdilution procedure for N. gonomhoeae ATCC49226
were within the ranges permitted by the CLSI (formerly
NCCLS) using the agar dilution procedure. Furthermore, the
susceptibility to quinolones of target-altered quinolone-resis-
tant strains was found to have decreased compared with that of
the parent strains. Against clinical isolates, the MICs,s and the
MICys obtained by the microdilution procedure were compa-
rable to those observed with the agar dilution procedure. The
percentage of agreement between the agar dilution procedure
and microdilution procedure within a single doubling dilution
exceeded 90% for all quinolones tested (Table 5).

Bactericidal activity of quinolones against N. gonorrhoeae.
Killing curve studies were performed with gatifloxacin and
ciprofloxacin against N. gonorrhoeae WHO A, and the bacte-
ricidal activities were found to increase with the concentrations
of both gatifloxacin and ciprofloxacin (Fig. 2). More than 99%
of the initial viable N. gonorrhoeae were killed within 2 to 4 h
of incubation with quinolones at concentrations in excess of 2
X MIC. Bacteriostatic activity was observed at a concentration
equal to the MIC.

Bacterial time-kill study using an in vitro simulation model.
The time-kill curve for ciprofloxacin at the simulated serum
concentration after oral dosing of 200 mg three times a day
(t.i.d.), which is the Japanese clinical regimen, is shown in Fig.
3. The growth control curve demonstrated logarithmic growth
to approximately 10° CFU/ml. At a dose of 200 mg t.i.d.,
ciprofloxacin reduced the number of quinolone-resistant .
gonorrhoeae R-4/5/1 bacteria to below the limit of detection
(<10* CFU/ml) within 8 h following the initial exposure. No
regrowth was observed until 24 h after exposure.
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TABLE 4. Comparative antimicrobial susceptibilities of
N. gonorrhoeae clinical isolates (71 strains)

CULTIVATION OF N. GONORRHOEAE IN LIQUID MEDIA 4325

TABLE 5. Agreement of microdilution with agar dilution for
susceptibility testing of N. gonorrhoeae

MIC (pg/ml) e TR S | % Deviation between MICs at dilution step:
A"“a“g“ecr::’b“" Agar dilution Microdilution agent 2 - 0 +1 2 43
50% 9% Range 50% 9% Range Norfloxacin 5.6 535 40.8
; i i 8 54.9 0.8 2
Norfloxacin 8 32 000864 8 2 0.016-64 g‘gg‘;fc"i’r‘lac‘" i > 5‘3‘ : 32 3 14
Ciprofloxacin 2 16 000132 4 16 0.002-32 ISsefiosacin 70 7.9 437 14
Ofloxacin 4 16 0.008-32 4 16 0.008-32 Gatifloxacin 14'1 ;4'9 31'0 ’
Levofloxacin 2 8  0.004-8 2 8  0.004-16 Moxifloxacin 99 507 352 42
Gatifloxacin 0.5 2 0.002-2 0.5 2 0.002-2 - ) ; o o
: : Sparfloxacin 1.4 28.2 60.6 9.9
Moxifloxacin 1 4 0.004-4 2 4 0.004-4 :
A Trovafloxacin 1.4 9.9 29.6 549 42
Sparflmacn, | 4 Gt 2 8 000116 Garenoxacin 5.6 169 423 352
Trovafloxacin 0.5 4 0.001-8 1 8 0.002-16 Gemifloxaciii 1.4 9.9 282 577 28
Garenoxacin 0.5 2 00014 0.5 2 0.001-4 . - ) - -
Gemifloxacin 0.5 2 0.001-4 0.5 4 0.001-8

all strains reached levels of more than 10° CFU/ml in FB.
Therefore, it is possible that FB can be used to culture M.
gonorrhoeae for various types of biological evaluation.

The evaluation of antibacterial agents, e.g., by in vitro
PK/PD analysis, is performed based on the MICs. Therefore,
the susceptibility of N. gonorrhoeae in FB would not be ex-
pected to differ substantially from that generally reported in
the literature. Thus, the antibacterial susceptibilities deter-
mined by these microdilution procedures were compared with
those determined by the agar dilution procedures recom-
mended by the CLSI (formerly NCCLS). As regards the qual-
ity control strain of the CLSI (formerly NCCLS)
(ATCC49226) and the laboratory-adapted strains used in this
study, no significant differences were observed between the
MICs obtained by either of the procedures. Additionally, the
MICys of quinolones against clinical isolates determined by
microdilution were almost equal to or even twofold higher
than those determined by agar dilution; moreover, the MICs
associated with more than 90% of the clinical isolates tested
were observed to be within only 1 doubling difference when the
agar dilution and microdilution procedures were compared. As

10

log 10 CFU/mL
(=)

limit of assay

202 468 24
Time (hr)

regards various types of bacteria, including both laboratory-
adapted strains and clinical isolates, the MICs of quinolones
determined by both procedures were found differ slightly. It
appears that such slight differences between the MICs are
reflective of the standard deviation in this study. Therefore, the
microdilution method may prove to be useful for the determi-
nation of the antibacterial activities of quinolones against N.
gonorrhoeae, and the present culture method using FB could be
applied for various types of evaluation of quinolone.

In Asia, the number of gonococcal infections caused by
antibacterial-resistant strains has gradually increased since the
mid-1990s. The rapid emergence of clinical isolates of N. gon-
orrhoeae with decreased susceptibility to quinolones has been
reported previously (11, 24). In Hawaii, it was reported that a
total of 10.4% of gonococcal isolates in 2000 were ciprofloxacin
resistant, compared with <1.5% per year from 1990 to 1997
(12). In order to investigate this emerging quinolone resistance
among clinical isolates of N. gonorrhoeae, it will be necessary to
develop more expedient studies such as sequential resistance
development and in vitro PK/PD analysis as well as time-kill
studies, etc. Growth methods using a liquid medium offer sev-
eral advantages over the more commonly used agar methods.

log o CFU/mL

limit of assay

2202 468 24
Time (hr)

FIG. 2. Time-kill curves of gatifloxacin (panel A; MIC, 0.004 pg/ml) and ciprofloxacin (panel B; MIC, 0.004 p.g/ml) against N. gonorrhoeae
WHO A in FB. Symbols: @, control; O, 0.25 x MIC; i, 0.5 X MIC; [0, 1 X MIC; A, 2 x MIC; A, 4 X MIC.
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FIG. 3. Bactericidal effect of ctproﬂoxacm with a simulation con-
ccntratlon in serum at a dose of 200 mg t.i.d. on quinolone-resistant N.
gonorrhoeae R-4/5/1 (A); MIC, 0.125 p.g/ml (B). Symbols: O, control;
®, 200 mg t.i.d. simulation.

Here, we performed time-kill kinetic studies of gatifloxacin and
ciprofloxacin. These results indicated that both quinolones
produced concentration-dependent killing effects over a 24-h
period. At 2 to 4 X MIC, both compounds were predominantly
bactericidal, and at the MIC, the activity ranged from bacteri-
cidal to bacteriostatic. At 0.25 to 0.5 X MIC, gonococcal
growth was comparable to that of the growth control. Concen-
tration-dependent time-kill was observed among the quino-
lones. These results suggest that the cultivation of N. gonor-
rhoeae in FB is useful for PK/PD analysis using an in vitro
simulation model.

Unlike the United States regimen, that frequently used as
the primary treatment for gonorrhea in Japan involves multi-
ple and lower doses of quinolones, which results in the expo-
sure of N. gonorrhoeae clinical strains to low concentrations of
the agents. It has been suggested that the administration of
large amounts of quinolones for clinical use will enhance the
prevalence of quinolone resistance (11). However, the viable
CFU counts of a genetically characterized quinolone-resistant
strain (R-4/5/1) were reduced below the limit of detection by a
simulated serum concentration after oral dosing of ciprofloxa-
cin according to the Japanese clinical regimen (200 mg t.i.d.).
These results contradict the present situation observed in the
clinical setting in Japan.

J. CLIN. MICROBIOL.

Moran and Levine proposed “therapeutic time” as a phar-
macodynamic parameter for the treatment of gonorrhea,
whereby the therapeutic time was defined as the interval be-
tween the time the peak plasma concentration was reached and
the time the plasma concentration dropped to less than four
times the MICy, (18). According to that report, an effective
gonococcal cure was expected when the value of the therapeu-
tic time was 10 h or more according to all antimicrobial regi-
mens, including the use of quinolones. The therapeutic time of
the Japanese clinical regimen of ciprofloxacin against R-4/5/1
(MIC, 0.125 pg/ml) was 14.4 h. No discrepancy was observed
between the prediction of the pharmacodynamic parameter
(therapeutic time) and the results of the in vitro simulation
model in this study. Therefore, in order to predict a clinical
outcome, further detailed PK/PD analysis using an in vitro
simulation model is still needed to determine the impact of the
PK/PD parameters on bactericidal activity and resistance se-
lectivity.

The use of in vitro PK/PD dynamic models using FB is likely
to give the optimum pharmacodynamic parameters for the
application of quinolone in the treatment of gonorrhea. It is
hoped that such an approach will render it possible to propose
an effective regimen of quinolones without risking increased
microbial resistance.
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Introduction

Abstract

Neisseria gonorrhoeae is difficult to cultivate in liquid medium. Currently there are
no liquid media, defined or undefined, that reliably permit growth of this
bacterium from low inocula. Standard clinical laboratory broths may allow
multiplication of some strains of gonococci from large inocula, but such media
incorporate infusates, extracts or digests and are therefore undefined. In this study,
20 gonococci of ten auxotypes were tested in various experimental media in the
development of an easily prepared chemically defined, clear and protein-free liquid
medium. The final medium — GW medium — allowed the growth of three
clinical isolates of gonococci from inocula of < 10° CFUmL ™ to > 10* CFUmL ™"
by 24 h. None of four commercially-available broths (nutrient broth, brain heart
infusion, tryptone soya broth, and Mueller-Hinton broth) tested in parallel reliably
supported growth of these isolates to the same extent. GW medium should be
useful for studies of the growth of gonococci under different conditions and, as the
medium is clear and colorless, this can be monitored turbidometrically. GW
medium may be suitable as a basal medium for biochemical identification tests,
antimicrobial susceptibility determinations and antimicrobial synergy studies.

rhoeae from low inocula and is simple enough to prepare to
ensure ease of use.

Neisseria gonorrhoeae is a fastidious bacterium, difficult to

cultivate in liquid medium due to susceptibility to pH and
divalent cation concentrations and a tendency to autolysis.
Traditional broths (e.g. nutrient broth, tryptone soya broth,
brain heart infusion etc.) may allow limited multiplication
of N. gonorrhoeae, but typically require inocula in excess of
10° CFUmL ™" to achieve dense growth consistently (Annera
& Wild, 1982). Such broths incorporate infusates, extracts or
digests and are therefore undefined. Chemically defined
liquid media for N. gonorrhoeae are usually minimal media
and none has been demonstrated to support the growth
of low (e.g. < 10° CFUmML™) inocula (Welton ef al., 1944;
Kenny et al., 1967; Hunter & McVeigh, 1970; Bacigalupi &
Lawson, 1973; Catlin, 1973; La Scolea & Young, 1974; Elmros
et al., 1976; Manchee et al., 1980; Morse & Bartenstein, 1980;
Wong et al., 1980). Currently, therefore, there are no available
liquid media, defined or undefined, that permit study of the
growth of N. gonorrhoeae from low inocula (Reinhold et al,
1988). This study sought to develop a chemically defined
reference liquid medium that allows growth of N. gonor-

FEMS Microbiol Lett 273 (2007) 35-37

Materials and methods

In preliminary experiments, those auxotypes of N. gonorrhoeae
most frequently recovered at King’s College Hospital, London,
were studied in various developmental liquid media. All
strains had been recovered following direct inoculation of
clinical material on to selective agar, were identified by
standard procedures and stored at — 70 “C. Auxotypes were
determined by the method of Copley & Egglestone (1983)
and denoted as nonrequiring (NR) or as a requirement for
one or more of arginine (A); hypoxanthine (H); proline (P),
ornithine (O) or uracil (U). The panel of strains tested
included two representatives — distinguishable by serotyping
using the Phadebact GC Serovar test (Boule Diagnostics AB,
Sweden) — of each of the following auxotypes: PA, NR, P,
AOU, PAOU, AH, A, AHU, H and PAH. The final medium —
GW medium (Patent pending) — was made by preparing 1 L
of normal strength M199 cell culture medium (commer-
cially available with Earle’s salts but without r-glutamine,

© 2007 Federation of European Microbiological Societies
Published by Blackwell Publishing Ltd. All rights reserved
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Fig. 1. (a) Growth of 20 strains of Neisseria
gonorrhoeae in 50 mL GW medium in 5% CO,
at 37°C, agitated 100r.p.m.; median values for

triplicate experiments for each strain. For clarity,
A--A--A--4 falling counts are not shown. (b) Growth of
three clinical isolates of N. gonorrhoeae in BHI
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phenol red or sodium bicarbonate; Sigma-Aldrich, Poole,
UK) in distilled water. To this, 500 mL distilled water was
added plus (g; molarity): glucose (10.0; 37 mM), ammo-
nium bicarbonate (2.0; 17mM), sodium acetate trihydrate
(1.0; 49mM), r-glutamine (0.75; 3.4 mM), spermidine
(0.2; 919uM), r-arginine (0.1; 383uM), hypoxanthine
(0.05; 245 uM), uracil (0.05; 298 uM), oxaloacetate (0.05;
252 uM), thiamine hydrochloride (0.05; 99 M), L-ornithine
(0.01; 39uM), nicotinamide adenine dinucleotide (0.01;
10 uM) and sodium pr-lactate (2.5 mL of a 60% w/w syrup;
13 mM). Hypoxanthine and uracil were each dissolved in
2-3mL 1 M NaOH. All reagents were from Sigma-Aldrich,
Poole, UK. The pH was adjusted to 6.8 with 1 M HCI and
the medium sterilized through a 0.22 p filter. For each strain,
overnight growth on chocolate agar (Oxoid, Basingstoke,
UK) in 5% CO, at 37 °C was used to prepare a 0.5 McFar-
land suspension in phosphate-buffered saline (PBS; Sigma-
Aldrich, Poole, UK). This was vortexed, further diluted 10~
in PBS, vortexed again and 50 puL inoculated in to 50 mL
of GW medium in 150mL acid-washed glass Erlenmeyer
flasks. These were agitated, loosely capped, at 100 r.p.m. in
5% CO, at 37 °C. Counts were performed on chocolate agar
using a spiral plater (Don Whitley, UK) at times 0, 20, 25, 30
and 35 h on neat or serial 1072 dilutions in PBS, vortexed for
5s. This experiment was performed in triplicate using
different batches of medium. In a second experiment, using
identical inocula, volumes and conditions, three fresh
clinical isolates were inoculated in to brain heart infusion
(BHI), Mueller-Hinton broth (MHB), tryptone soya broth
(TSB) and nutrient broth (NB; all Oxoid, UK) and GW
medium; N. gonorrhoeae NCTC 8375 was also inoculated in
to GW medium. Samples were taken at 0, 3, 6, 12, 24, 27, 30
and 33 h and diluted and counted as described above. The
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(A—A); MHB (A---A); NB (H—M); TSB
(e—e); and GW medium (M- - -W); and of
NCTC 8375 in GW medium (e- - -e).

clinical isolates appeared epidemiologically distinct (one
from primary care and the others from different clinics),
had different colonial morphologies and were not of the
same antibiogram.

Results

Results are shown in Fig. 1. In the first experiment (Fig. 1a),
2,11, 3 and 4 strains achieved their maximum counts at 20,
25, 30 and 35h, respectively. Microscopic examination of
aliquots taken at different times revealed bacteria with
normal morphology and Gram stain appearance, with no
clumping. In the second experiment (Fig. 1b), each of the
three fresh clinical isolates grew rapidly in GW medium with
similar growth curves: the range of counts at 24h was
1.63 x 10°~1.93 x 10*CFUmL™". In contrast, none of the
commercially-available broths supported growth of all three
clinical isolates to the same extent: 24 h counts (CFUmL™")
were 2.4 X 10>-2.48 x 10’ for BHI; < 20-1.8 x 10° for TSB;
and 1.14 x 10*-3.94 x 10* for NB. MHB did not permit
multiplication of any isolate.

Discussion

Chemically defined media originally designed for nutritional
studies can be complicated to prepare and use, often requir-
ing preparation of multiple solutions (Catlin, 1973; La Scolea
& Young, 1974; Manchee et al., 1980; Morse & Bartenstein,
1980); preincubation in CO, (La Scolea & Young, 1974;),
bubbling through with CO, (Kenny et al., 1967; Catlin, 1973),
or continuous culture in a fermentor (La Scolea & Young,
1974). M199 cell culture medium has been used as a
component of liquid (Kenny et al, 1967; Bacigalupi &
Lawson, 1973), biphasic (Elmros et al., 1976) and solid
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(Kenny et al., 1972) media for N. gonorrhoeae and may have a
stabilizing effect (Elmros et al., 1976). It was found that M199
at two-thirds strength as a base medium, rather than neat
(Kenny et al, 1967) or half strength (Bacigalupi & Lawson,
1973), gave superior growth. GW medium is not a minimal
medium and additive weights have been rounded-up for
simplicity. The 10 auxotypes included in the panel of strains
in this study represent c. 90% of strains encountered locally.
Like other workers, it was found that not all strains required
all components of the medium for maximal growth and
variability in growth rate was observed once recognized
nutritional requirements were satisfied. For example, a PAOU
auxotype and an NR auxotype achieved maximum growth at
20 and 35h, respectively; the AHU auxotypes behaved
similarly (presumably reflecting their clonal origin); a high
concentration of thiamine was important for their growth in
liquid medium. There are limitations to this study. Firstly, the
panel of strains is relatively small; they are local isolates and
may not be representative. Secondly, although dilutions were
vortexed throughout (and clumping not noted on micro-
scopy) it has been assumed that one colony on chocolate agar
is the product of one bacterium. Undoubtedly, however,
inocula of this study were very low. Thirdly, although the
bacteria in our inocula were not washed — and there is
therefore the potential for carry-over of nutrients from
chocolate agar despite substantial dilution — it can be
envisaged that this is how the medium is likely to be used.
GW medium could be useful for those undertaking studies of
the growth of N. gonorrhoeae under different conditions. As
the medium is clear and colorless, growth can be monitored
turbidometrically. It can be recommended that sampling at 0,
10 and 25h in preliminary studies will permit workers
to determine whether strains under study are fast growers
(Le. maximum growth at 25h or thereabouts) or not.
Sampling times for subsequent substantive experiments can
then be selected. Although the NCTC strain is relatively slow-
growing, its growth curve (Fig. 1b) may be used for quality-
control purposes. Because of the defined nature of GW
medium, the demonstration (e.g. by MS) of molecules
present in inoculated GW medium, but absent in uninocu-
lated medium, confirms that these are bacterial products. The
medium is also suitable for growing N. gonorrhoeae to high
density to harvest bacterial cell components. It is conceivable
that, as GW medium is protein free, it would be suitable for
vaccine preparation. Results confirm that standard clinical
laboratory broths do not reliably permit the growth of N.
gonorrhoeae from low inocula and, when growth does occur,
it is not as profuse as in GW medium and may be insufficient
to produce visible turbidity. Although N. gonorrhoeae is
infrequently recovered from sterile fluids (e.g. joint aspirates)
by enrichment alone, this may reflect the poor performance
of traditional liquid media rather than the absence of this
bacterium in low numbers (Reinhold et al., 1988). It is
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intended to determine whether GW medium supplemented
with selective antibacterials has a role in the primary isolation
of N. gonorrhoeae from genital specimens. An inability to
grow N. gonorrhoeae reliably in liquid media has resulted in
a reliance on growth-independent identification tests (i.e.
detection of preformed enzymes) and agar incorporation for
antimicrobial susceptibility testing. It is feasible that GW
medium could be used as a base medium in biochemical
identification tests and for minimum inhibitory concentra-
tion determinations or synergy testing.
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Abstract: Neisseria gonorrhoeae is a strict human pathogen responsible for more than 100 million
new sexually transmitted infections worldwide each year. Due to the global emergence of antibiotic
resistance, the Center for Disease control (CDC) recently listed N. gonorrhoeae as an urgent threat
to public health. No vaccine is available in spite of the huge disease burden and the possibility
of untreatable gonorrhea. The aim of this study is to investigate the immunogenicity of a novel
whole-cell-based inactivated gonococcal microparticle vaccine formulation loaded in dissolvable
microneedles for transdermal administration. The nanotechnology-based vaccine formulation
consists of inactivated whole-cell gonococci strain CDC-F62, spray dried and encapsulated into
biodegradable cross-linked albumin matrix with sustained slow antigen release. The dry vaccine
nanoparticles were then loaded in a dissolvable microneedle skin patch for transdermal delivery.
The efficacy of the whole-cell microparticles vaccine formulation loaded in microneedles was assessed
in vitro using dendritic cells and macrophages as well as in vivo mouse model. Antibody titers were
measured using an enzyme immunosorbent assay (ELISA) and antigen-specific T lymphocytes were
assessed in spleens and lymph nodes. Here we report that whole-cell-based gonococcal microparticle
vaccine loaded in dissolvable microneedles for transdermal administration induced significant
increase in antigen-specific IgG antibody titers and antigen-specific CD4 and CD8 T lymphocytes
in mice compared to gonococcal antigens in solution or empty microneedles. Significant increase in
antigen-specific IgG antibody levels was observed at the end of week 2 in groups that received the
vaccine compared to the group receiving empty nanoparticles. The advantages of using formalin-fixed
whole-cell gonococci that all immunogenic epitopes are covered and preserved from degradation.
The spherical shaped micro and nanoparticles are biological mimics of gonococci, therefore present to
the immune system as invaders but without the ability to suppress adaptive immunity. In conclusion,
the transdermal delivery of microparticles vaccine via a microneedle patch was shown to be an
effective system for vaccine delivery. The novel gonorrhea nanovaccine is cheap to produce in a
stable dry powder and can be delivered in microneedle skin patch obviating the need for needle use
or the cold chain.

Keywords: Neisseria gonorrhoeae; gonorrhea; vaccine; microneedle; skin patch; nanotechnology;
antigen-specific antibody; antigen-specific CD4 T lymphocytes

1. Introduction

Neisseria gonorrhoeae is strictly a human pathogen that causes sexually transmitted infection.
The disease state termed gonorrhea accounts for >100 million cases worldwide each year. The gonococcus

Vaccines 2018, 6, 60; doi:10.3390/vaccines6030060 www.mdpi.com/journal/vaccines
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(GC) is noted for its capacity to develop resistance to antibiotics used in therapy [1,2]. The gonococcus
can survive extracellularly and intracellularly, however, in both environments, the bacteria must adapt
to pressures exerted by the host [3,4]. There were over 400,000 reported cases in the US in 2015, and
several more that are not reported [1,2,5]. The disease state termed gonorrhea accounts for >100 million
cases worldwide each year. There were over 460,000 reported cases in the US in 2016, and several more
that are not reported. It is much more common in Africa and other developing nations [6]. Untreated
gonococcal infection in women may progress to pelvic inflammatory disease, increasing the risk of
ectopic pregnancy and infertility [7]. Currently, there are no vaccines for gonorrhoeae. The main reason
to warrant the development of a gonococcal vaccine is the emergence of antibiotic-resistant GC, which
has led to a rapid increase in the prevalence of the infections since 2012 [8]. With the development of
antibiotic-resistant strains of N. gonorrhoeae, the Food and Drugs Administration (FDA) and CDC have
listed the research and development of a vaccine against gonorrhea as a high priority.

To date, no FDA-approved vaccine against gonorrhea is available in spite of the huge burden

of disease [9-11]. Only two vaccines for N. gonorrhoeae have entered into clinical trials in the past.

The first was a crude, killed whole-cell vaccine, which was studied in a controlled experiment in
a population of Inuit in northern Canada with high incidence and prevalence of N. gonorrhoeae
infection [12,13]. There was no evidence for protection, even though the vaccine was said to be well
tolerated. Although the vaccine induced an antibody response in over 90% of vaccine recipients
it lacked the generation of an adaptive immune response which led to the failure of the vaccine
study [14]. N. gonorrhoeae can interact with various immune cells to elicit innate inflammatory responses
and suppress T helper cell Thl/Th2-mediated specific immune responses [15]. Phagocytosis by
macrophages results in the activation of NLRP3 inflammasomes, the production of IL-1f3, activation of
polymorphonuclear neutrophils (PMNs), and activation of cathepsin B, which leads to pyronecrosis
of antigen presenting cells (APCs) [16]. Interactions with dendritic cells (DCs) lead to up-regulation
of PDL-1 and PDL-2, which induce apoptosis of cells bearing PD-1. This up-regulation also causes
the release of IL-10, which has immunoregulatory properties and stimulates type-1 regulatory T cells

(Tregl) [15]. Interaction with CD4" T helper cells induces secretion of IL-10, TGF-f, and IL-6 [17].

Activation of Tregl cells by IL-10 and TGF-f leads to suppression of Th1l and Th2 cells. TGF-3 and
IL-6 drive the development of Th17 cells, which secrete IL-17 and IL-22, leading to the recruitment or
induction of innate defenses such as PMNs and anti-microbial peptides [18]. N. gonorrhoeae evades
the immune system by PMNs and anti-microbial peptides while concomitantly suppressing the
development of adaptive immune responses such as N. gonorrhoeae -specific antibodies that could
enhance phagocytosis and intracellular clearance of gonococci by phagocytes and bacteriolysis through
the classical complement pathway [4,9,19].

We developed a novel nanotechnology-based vaccine formulation consisting of formalin fixed
whole-cell N. gonorrhoeae as the vaccine antigen encapsulated in biodegradable microparticles loaded
in microneedles for transdermal administration. The nanotechnology-based vaccine formulations

enhance immune responses by slowly releasing antigens and thereby, act as antigen depot.

The advantages of using formalin fixed whole-cell gonococci that all immunogenic epitopes are
covered and preserved from degradation; the spherical shaped micro and nanoparticles are biological
mimics of gonococci, therefore present to the immune system as invaders but without the ability to

suppress adaptive immunity; and less toxicity due to lower antigen loading (10%) in nanoparticles.

Here we report that the gonococcal nanovaccine formulation enhanced antibody response and induced
antigen-specific CD4 and CD8 T lymphocyte in mice vaccinated with gonococcal nanoparticles loaded
in microneedles compared to mice vaccinated subcutaneously with gonococcal antigens in solution or
empty microneedles.
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2. Materials and Methods

2.1. Preparation of the N. gonorrhoeae Vaccine Antigen

N. gonorrhoeae strain CDC-F62 was grown from freezer stock on Gonococcal Base (GCB) agar
containing defined Supplement I and I under 5.0% CO, at 37 °C as described [3,4]. Palliated colonies
were selected and further subcultured on a GCB agar plate overnight. The fresh growth of piliated
colonies was used to inoculate two flasks each containing 300 mL of GCB broth containing defined
Supplement I and II with sodium bicarbonate (0.043%) in a 1000 mL sterile flask. The starting
0OD600~0.2 and the flasks were incubated in a water bath with shaking at 37 °C till late mid-log growth
phasei.e.,, when OD600 reached~0.5. The growth of gonococci was stopped by the addition of 10%
formalin (v/v) and left to mix with gentle shaking overnight at room temperature. The formalin-fixed
gonococcal pellets were harvested by centrifugation at 5000 g for 15 min at 4 °C. The harvested
pellets were washed three times with 45 mL of sterile PBS and centrifuged as above. The final collected
pellets were pooled and vortexed thoroughly and saved as a very dense suspension at —80 °C till
further use to formulate into vaccines. The particulates were prepared as previously described method
established by our laboratory using the Buchi Mini Spray Dryer B-290 [20,21]. These biodegradable
particles were characterized for their surface morphology, size, charge, and yield.

2.2. Preparation of the N. gonorrhoeae Vaccine Loaded Microparticles

The biodegradable microparticles were prepared following a method previously developed
in our vaccine nanotechnology laboratory at Mercer University using the Buchi Mini Spray Dryer
B-191 [20-28]. Briefly, for a batch of 100 mg of vaccine microparticles at 1% antigen loading, 10 mg
of the formalin-fixed whole-cell of N. gonorrhoeae (5 mL of 2 mg/mL stock solution) and 90 mg of
pre-cross-linked bovine serum albumin (BSA) were mixed. Pre-cross-linked BSA solution was prepared
by dissolving 90 mg BSA in 5 mL DI water in a 50 mL beaker. Once BSA is dissolved, glutaraldehyde
(25% in DI water purchased from Fisher Scientific, Pittsburgh, PA, USA) was added at 200 uL for
every 1 gm of BSA and kept stirring at 300 rpm overnight in a dark place at room temperature. Excess
glutaraldehyde was neutralized with sodium bisulphate (10 mg). At this point, the formalin-fixed
whole-cell of N. gonorrhoeae was added to the pre-cross-linked BSA prepared overnight. 100 mg of this
prepared formulation was dissolved in 10 mL of DI water. This formulation was spray dried through a
0.5 mm nozzle (nozzle temperature: —5 °C). The inlet temperature was 120 °C with the aspirator at
100% and a flow rate of 20 mL /h to obtain the N. gonorrhoeae vaccine microparticles.

2.3. Microparticle Recovery Yield

Recovery yield of the microparticles after spray drying was calculated for all the batches
formulated [27-29]. Percent recovery yield was evaluated using the following formula (1):
_ The weight of microparticles after spray drying x 100

Remeatpe REco Rl (%) = The weight of all ingredients before spray drying @

2.4. Particle Size Distribution

The particle size of the optimized formulation was evaluated using the Spectrex Laser Particle
Counter that works on the principle of laser diffraction as previously described [21,30]. Briefly, two mg
of the particles were suspended in 1 mL of deionized water, vortexed well, vortexed well for 2 min,
and then analyzed by laser diffraction on the particle counter. Particle size was measured in triplicate
for empty as well as antigen-loaded particles and contrasted.

2.5. Zeta Potential Measurement

Five micrograms of microparticles were suspended in 1 mL of deionized water, transferred to
a zeta potential measurement cuvette, and measured using a Malvern Zetasizer. Zeta potential
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