IMIPOTUBOBHUPYHLIX BAKIINH.

DPI'VII «HITO «Mukporen»

N.B. KpacujibHUKOB
1.0.H., akagemuk PAEH

MUKPO\TEH
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BAKIHIMHOIIPO®UAAKTHUKA -

SKOHOMHYECKH AOCTYITHBIH CITIOCOO
CHIDKECHHA ACTCKOH CMEPTHOCTH,
VBEAHYEHHA OXKHAAEMOH IPOAONKHUTEABHOCTH
>KH3HH H AOCTIDKCHHA AKTHBHOI'O AOATOAETHA
BO BCEX COITHAABHBIX IPYIIIAX PA3BHTBIX H
PAa3BHBAFOIHXCA CTPAH

BCEMUPHAA OPIFAHMSATINHA SAPABOOXPAHEHVIA

MUKPO\TEH
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“ Bcero 46 3aboneBaHMN KOHTPONUpPYEMbIX

BaKLUUHaMU.

N

/

4 B8 03000 TdNO Dorlza 00 gnsrhts sl
st (12 8 90-2 rons) 00 crorlarsl).

/

0 ESRBrOLo YMYOIST O YHOSKIYOHNO)]

rzroslorlyl Doriga 12 Mrlk, farayl,

BaKLMHaMW.
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BaknuHbI ¢ J0Ka3aHHBIM WJIM IPEAINoJiaraeMbiM

npopuiaIakTHIeCKUM 3P (PEeKTOM NPH PA3INIHOH
[IATO0I0T AN

[IpoTuB rpumnma UHCYJIBT 19%
UH(apPKT 16-23%

48-50%
renaruta B rernaToKapuuHOMa U3y4aeTcs
KpAacCHyXH IOBEHWIbHBIN JUAa0ET MPEeoaaracTcs
MapOTUTA MYKCKO€ O€CIIOANE  MIpEnoaaracTcs

%k
)
M"KP“}QGEH [TpoXoauT KITMHUYECKHE UCTIBITAHUS
]



Bakuyunonpogunakmuka
oaem 8blCOKUU

— L

JleueHue 00JILHOI0 rPUNIIOM m

[Ipenynpexaenue 1 ciayyas rpurmna

_"W
—r—
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e AC n AAC-M aHaTOKCUHbI (AN TEPUNHO-CTONOHSAYHBIN)
e A/l-M aHaTOKCUH (AP TEPUHBIN)

e AC aHATOKCUH (CTONBHAYHBIN)

e KOK/IOWHO-ANdTEPUNHO-CcTONOHAYHaa (AKAC-BakLMHaA)

e KOpeBas, NApOTUTHAsA, NAPOTUTHO-KOpPEBast

e rpunno3Hble (aTTeHYTPOBAHHAS MHTPaHA3asibHas XX1Bas,
NHaKTUBMPOBaHHasa CybbeanHNYHas, CnanT)

* KpacCHyLIHas

MUKPO\¢IFH




e Co3aaHMe HOBbIX BaKLMH: KOMOMHMPOBAHHbIX; HA OCHOBE
MOJIEKY/ISPHOrO KOHCTPYMPOBAHUS; TEPANEBTUYECKUX
BaKLUMH

e Pa3paboTka HOBbIX CNOCOOOB BBEAEHWNS BAaKUMH N HOBbIX
NeKapCTBEHHbIX opM (Ha3anbHble CNpen, 3My/IbCUAN U T.A4.)

e PaclumpeHne oxsaTa HaceneHus U ysennyeHme obLemoB
BaKUMHaUUN B COOTBETCTBUMU C pekoMeHaaumamm BO3

e BBepaeHme HoBbIX BakUMH B HaumoHanbHbIN KaneHaapb

MUKPO\TEH



e BakuuHa knewesoro 3HuUedanuTa «3HueBup»
e (OcneHHas BakUWHa
e KpacHyLUHasa BaKLUMHa

o KoMnnekcHas BakLMHa npoTuB KOKIoLWa, andrepuu,
cTtonbHsika n renatuta B (AKAC-T'en)

p1NNo3Hast BUpOCcoMasibHast BakLMHa

MUKPO\TEH




e BaKUWHbI NPOTMUB rpunna NTuL, aTTEHYMPOBaHHAA XXMBas U
cybbeanHMYHaa MHaKTMBMPOBAHHAS

e KoMnnekcHas BakUMHA NPOTMB NapoTuUTa, KOPU N KPACHYXH
e BakumHa npotmB remodunbHON nHdekumn (Hib-uHdekumn)
e BakumHa ctadpuno-nporenHo-cnHerHonHasa CrCA-BakLMHa

e BakuwuHa BI1-4 (St.aureus, Pr.vulgaris, Kl.pneumoniae, E.coli)
e BakuWHa MeHWHrokokkoBas rpynnbl A u C

MUKPO\TEH
—



Ha3BaHue BaKLMHbI 2005 2006
AKC 5,21 4,18
KopeBas 2,38 1,38
[NapoTuTHas 1,98 1,03
[lapoTUTHO-KOpeBas 2,89 2,90
AC 2,61 2,08
AAC n AAC-M 21,9 16,4
AQ-M 0,76 0,74

MUKPO\TEH

2007
3,93
1,04
0,70
2,76
1,64
12,1
0,56

2008
4,00
1,50
0,42
3,03
2,62
13,3
0,24

10



crnoco0bl BAKINHAINH OLIIH CBAZAHLI C

BBEJECHNEM B OPraHu3M BaKINHUPYEMOro
AHTUICHORB PA3IUYHON NPUPOALI.

YOuThie WM JKUBLIE ATTEHYMPOBAHHbIE
BUPYChI MK OaKTEpHH.

OunieHnbie BUPyCHbIE, JaKkTepualbHbIE,
pexoMOHHAHTHBIE feKu.

MoxunenTMaAbI, CAHTETHYECKHE MeNTUALL.

MUKPO\TEH
—
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1. Bb10op afexkBaTHOM MUIIIEHH, CIIOCOOH

2. OnpeaesieHne THIIA KOHCTPYKIMH WA
3¢ (PeKTUBHYI UHAYKINIO UMMYHUTETA:
- BUPYCHBbIE BEKTOpa

- ceo0oaHas JTHK

3. Boi0o 00HO# B NpH
- 0eJI0K P YA P
(¢popmbI:
- TpaHceupoBaHHbIE
JAeHIPUTHBIE KJIETKH

MUKPO\TEH
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XCMa ITOJIYUCHHUS PCaCCOPTAHTOB

Flu strains 1 and 2 are injected
into a fertilized chicken egg.

The genes from flu strain 1
multiply and mioc with the
genes from flu strain 2,
forming as many as 256
possible gene combinations.

Viral offspring
o combinations
Reseaarchers search
the many combinations
for the flu strain that
contains the HA and MA
genes from flu strain 1
and genes from
flu strain 2 that ensure
that it is able to grow
efficiently in eggs.

Link Studio for NAID

This mew reassortamt flu strain
and two other flu strains will make

MUKPOI 1 S
I —
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* no down-stream processing required (harvested
* vaccine is simply packaged);
* high yield (40-60 doses of monovalent vaccine per an egg);

* needle-free delivery (administration is via an intra-nasal spray), which
may facilitate administration in resource-poor settings;

* induction of a broad immune response including mucosal, systemic
and cell-mediated responses (in contrast parenterally administered
inactivated vaccines do not induce mucosal immunity);

* induction of cross-reactive immune responses;

» the potential to induce a protective immune response after a single
administration in naive individuals;

» safety for fully susceptible seronegative individuals;
poor transmissibility; and genetic and phenotypic stability.

LATV has a long-term (more than 30 years) successful application experience
in Russia - about 60 mio children have been vaccinated.

MUKPO\¢IFH
—
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The strain 1s a high-growth reassortant

A/17/Duck/Potsdam/86/92 (H5SN2) [Lenl7/H35]:

one hemagglutinin gene from non-pathogenic
A/Duck/Potsdam/1402-6/86 (HSN2) virus

7 genes from the ca attenuated

MUKPO\TEH
—
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Seed-virus (the The allantoic
reassortant) is fluid is
inoculated into the removed and
air-space of 9-12- then harvested
day-old fertilized

eggs

MUKPO\TEH
—

Sterile
filtration

Dilution,

M2 stabilizer is filling in and
added lyophilization

16



Virology Center at the Microbiology Research Institute, the RF Ministry of

Aim
- to perform molecular genetic analysis of Len17/

to investigate the reassortant antigenic properties

to evaluate pathogenicity and safety (in white
mice, chicken (Legorn) and monkeys)

to evaluate genetic stability (in ferrets)
to develope dosage and administration scheme (a

MUKPO\¢IFH
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« HSN1 LAIV showed genetic stability

* Proved safe and apathogenic for mice, Legorn
chicken and monkeys

* Induced local and systemic immune response to
both homological virus and HPAI strains of HSN1

e the two-dose immunization provided protection
from intranasal challenge with

MUKPO\¢IFH
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Manufacturer: MICROGEN State Scientific Industrial Company, RF
Research Aim:

* to investigate reproduction activity, genetic stability, safety, reactogenicity and immunogenicity
of HSN2 LAIV

Study design

* an open, prospective, randomized, controlled clinical trials in healthy adults, ages 18 to 50
(limited contingent - 20)

Dose, Volume, Route: 7,5 Ig EID,,/0,5 ml; administrated intranasally by spray 0,25 ml into each
nasal track (0,5 ml dose).

Procedures:
* a2-dose schedule with a 21 day’s interval

Clinical base:

* Virology Center at the Microbiology Research Institute, the RF Ministry of Defence
The study inclusion criteria for volunteers:
J O DC SCroncgd C 10 1C

O /\
nfluenza A/H

MUKPO\TEH
—
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Specific IgG, Local (nasal secretion) immune
response, [gA

Immunogenicit  Vaccination #
y criteria % of participants

30
SC or
4-fold titre
increase,

%

GMT post-to-
pre ratio

20



Serocoversion, % GMT GMT post-
to-pre ratio

Before After second
vaccination vaccination
477 5,6 15,7 2,8

MUKPO\TEH
—
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C

, v
-
/{
vaccine: Intranasal live attenuated intluenza vaccine HSIN U agriva ®

%
Manufacturer: MICROGEN State Scientific Industrial Company, RF ?Q
Research Aim:
* to investigate safety, reactogenicity and immunogenicity of HSN2 LAIV
Study design
* asingle blind, comparative, randomized, controlled clinical trials in 200 healthy adults,
ages 18 to 60

Dose, Volume, Route: 7,5 Ig EID,,/0,5 ml; administrated intranasally by spray 0,25 ml into each
nasal track (0,5 ml dose).

Procedures:

* a2-dose schedule with a 10 and 21 day’s interval

Clinical base:

» Military Hospital N 1137, FGUS # 163, SES of Russia.

The study inclusion criteria for volunteers:

* to be seronegative for the influenza A/H5N2 virus with the Ab titre < 1:10 in HAI and MN; and

MUKPO\TEH
—
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Immunogeni 10 day’s interval 21 day’s interval

ci-ty criteria Placebo Placebo
Day | Day Day | Day
10 31 21 42

SC or 58,9 | 743 13,6 0 52,4 71,9 0 5,6

4-fold titre

increase,

%

GMT

MUKPO\TEH
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10 day’s interval

21 day’s interval

51,3 74,4 30,5 51,2

2,8 4,7 2 2,9
To A/Indonesia/5/2005 (H5N1)

64,1 71,8 42,7 59,8

GMT
GMT

post-to-pre ratio

MUKPO\¢[EH
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» H5N2 LAIV showed genetic stability and proved safe and
apathogenic in study in animals.

Phase I and II clinical trials demonstrated areactogenicity
and immunogenicity of HSN2 LAIV (Ultragrivak®)

Cross-protective effect to HPAI strains
(A/Vietnam/1194/2004 (HSN1) and A/Indonesia/5/2005
(HSN1) was confirmed in clinical trails.

Our results suggest a new strategy (a 2-dose schedule with
a 10 day’s interval) of using Ultragrivak® as a pre-

MUKPO\TEH
—
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Detections:

- virosoms sized from 100
to 300 nm (HA and NM of

type A(HIN1 and H3N2)
and type B strains

- micelles (M1)

MUKPO\¢[EH
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MUKPO\TEH
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The influenza virus surface glycoprotein
HA guides the virosomes specifically to

antigen-presenting cells and leads to

fusion with their endosomal membrane.
This process provides optimal processing

and presentation of the antigens to
immunocompetent cells. The T
lymphocytes are activated to produce

cytokines, which in turn stimulate the B
lymphocytes to form large amounts of
specific antibodies. The stimulation of B
lymphocytes also occurs through direct

contact with the antigen-virosome

MUKPO\TEH
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» The vaccine candidate did not produced toxic effects and
marked local reactions in white mice, guinea pigs and rabbits; it
did not provoke marked changes in organs and systems of
laboratory animals and proved safe and areactogenic.

« Immunological assay showed that, compared to Vaxigrip®,
Grifor® induced Abs in the same titre with a small variations
depending on the virus serotype.

Thus, the preclinical study results demonstrated safety and

MUKPO\TEH
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Manufacturer: MICROGEN State Scientific Industrial Company, RF

Research Aim:
* to evaluate safety, reactogenicity and immunogenicity of Grifor® vaccine candidate

Study design

* An open, prospective, randomized, placebo-controlled clinical trials in healthy adults, ages 18
- 50 (limited contingent)

Dose, Volume, Route: 45 nug HA (15 ug of HA of the influenza A (HIN1), A (H3N2) and B
strains) in 0.5 ml; given intramuscular

Procedures:
* 1 IM dose of the vaccine or placebo

MUKPO\TEH
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vaccination period. Slightly shaped general (6,924+3,91) and local reactions (12,73+6,47)
were a short period and did not much influence a good state of health of the vaccinated
volunteers, which proves safety of the vaccine.

Immunogenicity
Grifor (n=20) HALI assay Placebo (n=20)

SP 4-fold rise SP 4-fold rise GMT

. SC . . . SC

(Ab titer, GMT GMT ratio Strain GMT ratio  (Ab titer,
>1:40) (post:pre) (post:pre) >1:40)
(%) (%) (o) (%)
A
95 55 1:380 3,8 1,0 80 0 1:86
(HIN1)

920 50 1:117 3,5 A (H3N2) 1,0 60 5 1:32
100 45 1:144 2,7 B 0,9 85 0 1:46

MUKPO\TEH
—
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candidate and compare it with Vaxigrip®, France

Clinical base:
*  Mechnikov Research Institute of Vaccines and Sera, Moscow, RF
* Research Institute of Influenza RAMS, St. Petersburg, RF

Study design

* A blind, comparative, prospective, randomized multicentre clinical trials in healthy adults
(men and women), ages 18 — 60.
*  Number of participants: 300 (150 in each clinical base)

Group 1 (n=50) received Grifor® with 45 ng of HA in 0.5 ml dose (15 pg of HA of the influenza
A (HINT), A (H3N2) and B virus strains)

Group 2 (n=50) received Grifor® with 35 ug of HA in 0.5 ml dose (10 pg of HA of the influenza
A (HINT) and A (H3N2) virus strains and 15 ug of HA of the influenza B virus strain)

Group 3 (n=50), received Vax1gr1p® with 45 pg of HA in 0.5 ml dose (15 pg of HA of the
influenza A (HIN1), A (H3N2) and B virus strains

MUKPO\TEH
—
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Vaccine Antigen

Grifor A (HIN1)
35 g
A (H3N2)

B

Grifor A (HIN1)
45 pg
A (H3N2)

B
Vaxigrip A (HIN1)

45 pg

Day 21

83
89

94
90

97

90
94

Day 180

78

75

94
87

74

84
86

%
Day

21 Day 180
100 97
97 86
94 75
97 96
97 87
90 77
100 86

Day 0

22

11

7
20

14

10
22

GMT

Day 21

359

183

95
358

250

100
339

Day 180

249

111

64
250

128

61
210

!-|0|! rise !!

(Ab titer, >1:40)

(post:pre)
0-21 0-180
16,3 11,3
16,6 10,1
13,0 8,7
18,3 12,8
17,5 8,9
10,0 6,1
15,7 9,7

MUKPO\¢[EH
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immunogenicity rates that correspond to CPMP EMEA, CPMP/EWP/1045/01
demands for routine seasonal influenza vaccines.

In terms of immunogenicity criteria Grifor® 1is proved to be not inferior to
Vaxigrip® and even better as a lower dose of antigens has induced longer
immune response in the vaccenees.

The vaccine candidate containing 35 pg of the antigens per a dose is
considered an optimal formulation that demonstrates a good immune response
while limiting reactogenicity.

Thus, experimental clinical evidences have been obtained that prove
advantages of the vaccines based on virus-like nanoparticles - virosomes -

MUKPO\TEH
—
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e JHIIEBHUP

— KOHTPOJIMPYeMOe COAepPKaHue AaHTUTeHA
— BbICOKASI CTENEeHb OYNCTKHU

— Ha OCHOBC OTCYECCTBCHHLIX HNITAMMOB

MUKPO\TEH
—
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CTpyKTypa HOBEpXHOCTH (DJIaBUBUPYCOB
(Ha mpumepe Bupyca K9)

MUKPO\TEH
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CrtpoeHue BUPUOHOB

Bupyca K9

besok E

beaox M

Bbeaox C
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YCTAHOBJIEHME TPEX OCHOBHbIX FTEHOTUINOB BUPYCA K3

HOBOCHMEMPCKAR OBJI.
HMPKYTCKAHA OB

s86-84-1

o-i-1"

Oshima S-11°
Oshima S5-10"
Oshima 3-6~
Oshima A-1"
Crimea®”

MNEXLIMP-1
nPHUMOPBE-1

FEHOTHMN 1

nMPUMOPLE-3
RK 1424"

MUKPOIy

Kiasanur forest disease”




PACIMPOCTPAHEHUE TEHOTUINOB BUPYCA K9 B
POCCUUN (M.M.Bepxo3unHa)

1 - JanbHUM BocTok, 2 — BocTo4yHaA CHBUpL. 3 — 3anagHaa CUGMpL,
4 —-Ypan, 5-LUeHTpanbHaAa PoccuA, 6 — CeBepo-3anaaHana PoccuA,
(¥Ypano-CuGupckun) 7 — Benopyccus, 8- BocHUA, 9 — YKpauHa, 10 — 3cToHMA, 11- MoHronua

. -FeHoTun 1 Q - FeHoTUn 2 Q - FeHoTun 3

(danLHeB o CTOUHLIN) (3ananHbin)

39



MUKPO O\ EH

40



INACTIVATED
VIRUS
CONTAINED
SUBSTRATE

A.CUF.0O

VACCINE PRODUCTION

STRAIN 205

CHICKEN FIBROBLAST

CELLS

INACTIVATED
VIRUS
CONCENTRATE

G.P.CO

CONCENTRATION

2O R ES
PURIFICATION
80-90%

INACTIVATED
VIRUS
PURIFIED
CONCENTRATE

S.FO

Il

PURIFICATION
Sl el b

A.C. ADSORPTION CHROMATOGRAPHY ON MACRO POROUS SILICA
U.F. ULTRA FILTRATION ON TRACK MEMBRANES

G.P.C. GEL PERMEATED CHROMATOGRAPHY

INACTIVATED
VIRUS
ADSORBED

ON AL+++

FINAL
VACCINE

ADSORPTION
ON ALUMINIUM
HYDROXIDE

0.5 ML/DOSE
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MUKPOIy
.

EXPERIMENTAL LOTS OF TBE-VACCINE

N2 TEXNOLOGY IMMUNOGENITY ~ CHICKEN OVALBUMIN ~ PROTEIN
LOT PROTEIN
MID 50 MKG/ML MKG/ML MKG/ML
5. A.C+G.P.C 0,0030 = 0,05 = 0,01 3,5
12. U.F.+G.P.C 0,0017 =0,5 = 0,01 3,8

REACTOGENITY

MICE/G.P.
NO/NO

NO/NO

42



* BpICOKas TOYHOCTh aHAJIU3A I10 ONPEACICHUIO KOHLICHTPALUU
riukonpoTternHa E (gpE) B BakiiuHe, mpeBoCXoAs111asi TOYHOCTh
OIPEJICIIEHNSI MUHUMAIIbHOW UMMYHU3UPYIOIIEH 1035l

e Hanuyue Koppessiiuu CpeaHen CTENEHU MEX Iy KOHLIEHTpauuen gpE u
VMMYHOT€HHON aKTUBHOCTHIO BAKI[HBI

» Cpennee conepxxanue gpE - 5 MKTr Ha 703y BaKIIMHBI

MUKPO\TEH
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0,026

0,022

0,018 ¢

0,014 ¢

0,010 |

MU 50 [w]

0,006 |

0,002 |

— 1~ Mmua-Makc
I 259%96-75%
O CpeagHee 3HaAYECH

-0,002

MUKPO\TEH

HeouninieHmHast BaKIlTHAa

0,010 mn

DaueBup

0,004 mn
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I/IMMYHOI‘CHHOCTB BAaKIIMHBI

Conepsxanne ¢popmaiibaeruaa
B BaKIIMHE

ConepxaHue aHTUOMOTHKOB B
BaKIIMHE

Coneprxanue O0€IKOB
KYPHHOT'O SMOpHOHA

[IpucyTrcTBHE KOHCEPBAHTOB

Conepxanne He MeHee 40
MUMJI B 1 103e BaKIIMHBI

CootserctByeT B 03¢ (0,5 M)

He 60nee 200 Mkr/mi, OtcyTtcTBYET
PEKOMEHI0BAHO TIOJTHOE

yJlajeHue

Kanamuia <150 MKr/mi, OtcyTcTBYeT

pekoMmeHOgoBaHO MosiHoe

OTCYyTCTBUE
PexomennoBaHo <0,5 MKr/mo3a

< 1,0 Mxr/mn

Jonyckaercs pa3penieHHbIe OTcyTCTBYIOT

MUKPO\TEH
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Vectors for expression

& URA3/LEU2 M | ARS

MUKPO\¢[EH




Hepatitis B

MUKPO\TEH
B




Hepatitis B vaccines

= First generation: antigen from infected patients

= Second generation (current vaccine): yeast-derived
recombinant small HBs antigen
~ 15% of healthy people do not respond properly

Zuckerman et al. (1997). Br. Med. J. 314, 329.

= Third generation: combination of HBs antigens (small
and medium or large)

MUKPO\TEH
e




S and preS-S antigens

2nd gen. vaccine S - subtype "a"

Large HBs

= - subtype "R"

Truncated
pres

MUKPO/\
e




S and preS-S antigens design

MUKPOIy




S/preS-S features

Advantages of the new construct:
= 2 different genotypes of S

HE" variants: = Addition of preS1 (1 different) and
= 7 genotypes

pre=? (3 different genotypes)

= Ezcape mutants e -
heutralization epitopes
(sHB ) PIOP

= Higher Ab titers

= Earlier immune response

= Low cost compared to mammalian-

expressed pres-S antigen

MUKPOI/




Immunoblotting

Anti-S antibody Antl-presl antibody

MUKPOI/
.
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Summary

PreS-S antigen obtained

Antigenicity of S, preS1 and 2 confirmed by Western

blot.

Antibodies against S, preS1 and preS2 elicited in mice

immunized with hybrid S/preS-S.

MUKPO/\
I —




AccouuuposaHHble 8aKUUHbI

BakuunHa BakuunHa
nonuo + flenatut A+
HBsAg HBsAg

BakuuHa
'enatuta B

Bapocnas [eTckas

L 4

JlewebHo-npodurnakTnyeckas
BaKUMHa
HBcAg+HBsAg

MUKPO\TEH
.




KOMMNOHEeHTbIl BaKUuuH, npodAasidloumne MMMyHOCTUMYITNPYHOLLYHO
dKTUBHOCTD.

AAOBIOBaHTbI UCNONbL3YIOT YTOObI:

* yBEJIMYNTD MMMYHOIT€HHOCTb «cnabbix» aHTUTeHOB,

* YBEJIMYNTb CKOPOCTb U NPOA4OoJTXNTESIbHOCTb UMMYHHOIO OTBETA Y
NPUBUTLIX,

. CTUMYNNPOBATb KNETOYHbIN UMMYHUTET,

. NHAYLUMPOBaTb 3alUUTHbIE CBOMCTBA CNU3UCTbLIX 0000oYek,

. YMEHbLUUTb A03Y aHTUreHa B BaKLHE,

YBENMMYUTb MMMYHHbIN OTBET Y AETEN 1 NL, NOXUITOro Bo3pacTa,

MUKPO\TEH
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* CurHan 1 — MTHULUUUPYIOLWLNKW CUrHan,
BbI3BaHHbIN B3aUMOJENCTBUEM aHTUTEHHOIO
nentnaa n TKP-CD3 komnnekca.

« CurHan 2 — nocrnegyouwmmn aHTUrex-
HecneunduyHbln curHan, obecnevnBaeTcs
B3aMMOLeNCTBMEM MexXay Mosiekynamm B7
(Ha npodeccroHanbHom AlK) n CD28 Ha T-
KneTke.

« CurHan 0 — pacnosHaBaHue 4yxux
MMUKPOOHbIX/BUPYCHLIX KOHCEPBATUBHbLIX
nocnegoBaTesibHOCTEN.

* CUrHanbl onacHOCTU — CUrHarnbl,
Bbl3BaHHbIE MOBPEXOEHUEM TKaHemn
OopraHn3ma.

MUKPO\¢[EH
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MUKPO\[FH

r_z’;" NMpuHUMN gencreuA Mpumep aagbLIOBaAHTOB KnroyeBble cobbiTusA
a YcuneHnue 3axeata, TpaHcnopTa u NCKOMei, Quil A, Al(OH),, Jlokanusauus aHTureHa B
npeseHTaunu aHTureHa KneTkamu nunocowmsl, NI numdaTnyeckom ysne
AlK (cuctembl gocTaBku)
b Heno-adpdekr Amynbeun, Al(OH),(?*), renn, [MpopomkuTenbHasa npeseHTauuns
nonMMepHble MUKpocdepsl, aHTureHa
HEeNoHHbIe B610K-cononMMepbI
C CurHan O KomnnemeHT, CpG, LPS, MDP, CurHanuHr Yyepes naToreH-
APOXOKEBOWN IKCTPAKT, pacrnos3HalrLmne peLenTopbl KIeTok
XONepPHbIN TOKCYH, BPOXOEHHOro UMMyHUTETa
NCKOMBI(?)
d CwurHan onacHocTu OMyNbCUN C MOBEPXHOCTHO [MoBpexaeHne TkaHewn/cTpecc
noKann3oBaHHbIM aHTUIEHOM,
Al(OH),, N®, Genku Tennosoro
LLIOKa, r’MNOKCUsS 1 ap.
e PekoMBUHaAHTHLIN curHan 2 LINTOKMHBI, KO-CTUMYNATOPHbIE Monapwusauuna AlK, nomoLub B
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« Ancopbuns aHTureHa Ha rugpookucu/dpocdoarte
arnoMmnHNa — Hambonee oo NPUHLMAM
co3JaHunsd BakUMH AN YernoBeKka N XXUBOTHbIX;

 BbesonacHbl;
* [NpumeHsitoTcs yxxe donee 60 nerT;

« ObecrneumBaloT KpaTKOBPEMEHHbLIN «AeMno-
9P PEKT» NYyTEM CBA3bLIBAHUA aHTUIEeHa C
NOMOLLbIO 3JIEKTPOCTATUYECKNX
B3aMMOAOEUCTBUM;
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yOUTbIX MUKODAKTEPUIN, AMYIbraTopa u
buogerpaanpyemoro mMacrna, HenosnHbIn He
COOEPXKNT MUKODAKTEPUN); UCMOSIb3YEeTCH
TOMbKO B BakuuHax npotus paka un Cl1da, T.K.
OOCTaTOYHO TOKCUYEH

 CuHnmemu4eckuii adbroeaHm (SAF) — 6bin
nony4yeH B 1980x n3 ckeanaHa, o4HaKo Takxe
OTNMNYAETCHA BbICOKON TOKCUYHOCTbLIO;

MUKPO\¢IFH
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CocTasB:

0.5% Monucopo6at 80 (TBNH-80)
- BOAOPaCTBOPUMbIN
cypdaKkTaHT;

0.5% CopOouT Tpuonear -
XUpPOpacTBOPUMbIN
cypdakTaHT;

4.3% CkBaneH (Macno);
Bopoa ona HbeKuum;
10 HM Na-uuTtpaTHbIn Oydep.

MHKPOy R
I —
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chochaTnann xonmH ¢ pasnnYHbIMK auUnNbHBIMU OCTaTKaMM.
[ns yBenuyeHus cTabunbHOCTU 1 KECTKOCTU NUNUAHON
MeMOpaHbl YacTo A400aBNAKT XONECTEPUH.

« [nsa yBenuyeHust AnMTenbHOCTUN NpebbiBaHMS B OpraHn3me
ncnonb3ytT M3 MNMpoBaHHbIe NUNOCOMbI, 3alLULLEHHbIE OT
BO3ENCTBUSA PETUKYIIO-9HAO0TENNANbHON CUCTEMBI.

* WHorpa nunocomesl ICNONb3YHOT BMECTe C ApYyrmMun
agbloBaHTamu, Hanpumep, monophosphoryl lipid A (MPL).

— JlunocomanbHas eakyuHa Stimuvax® (Merck) npomue
HeMeJIKOK/1Iemo4YHO20 pakKa JieeKux, codep kawjasi cCUHmemu4eckuu
nenmud MUC1, npoxodum Illl cmaduro KnuHUYecKux ucnbimaHull

— Paspabomkoli nunocomasibHbIX 8aKUUH makKxe 3aHUMaemcsi ¢hupma
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nunnaHon membpaHbl coaepKallen xonectepuH n gocdonunuasbl.
CpegHun pasmep MCKOMoe — 40 Hm. Monekyna MCKOMa coctout
n3 ~20 konbueobpasHbIX CydObeanHUL U UMEET NOBEPXHOCTHbLIN
oTpuuartenbHbIn 3apan npu dousmonorndyeckom pH.

» [lokasaHo, 4To VICKOME! BbI3bIBAOT CUHTE3 LLUTOKMHOB, Hanpumep
NI-12 n Nd-y.

* NCKOMebI nHayumpytoT nponudgepaTnBHbIN OTBET MPOTUB
aHTUreHOB LUMTOMeranoBsmpyca, Bupyca rpunna, supyca JnwTenHa-
Bapp, BUY.

— B nabopamopuu Kocmeuykozao 3.5. 3ameHunu mokcu4Hblit Quil A Ha
6uono2uYecKU akmueHble 2JIUKOIUNUObI U CarOHUHbI U3 MOPCKUX
2udpobuoHmoe, makux Kak MoOHo2asiakmo3un duayunanuuyepud. lony4yeHHbIe
Yacmuuybl moemopsisiu Mmopghosio2uro knaccuveckux ACKOMoe.

— B knuHu4eckux uccnedoeaHusix Sjélander S. u konnea 6b110 NOKaszaHoO, YMo
0 I'1 Il -« 4 K () - [ - - 4 [ - 4 -
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D.G. 6bIno NpeanoXXeHo 3aMeHNTb XONecTepPUH B COCTaBe
NCKOMog Ha nonoxutenbHo 3apsixeHHbIn 3beta-[N-(N',N'-
dimethylaminoethane)-carbamoyl]-cholesterol, nnn [K-xonectepuH.

» Takne CTpyKTypbl Oblnin Ha3BaHbl [Nntockomamm n B TPAC-conesom
bydepe obpasoBbiBany NonoxunternbHo 3apskeHHble MCKOM-

nogo6HbIE CTPYKTYPbI.

Hﬁh
CH; m_<DFh
...||H
5
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(HenpepbIBHYO) KyOM4eCKyo
drasy, CoCTOosILLYI0 U3 NUNMUOHOIo
Bicontinuous Cublc oucnos.
= Structure o .
* JlnnugHein Gucnon B kydbocomax
OpraHM3oBaH B NEPMOOANYECKYIO
peweTyaTyto Kybuyeckyto 3D —

CTPYKTYPY.

Lipid bilayer ’é?"

{2‘ * BUKOHTMHYanbHasa pasa MoXeT
pJy  ABNATLCA:
0

Nakano, M ez al. 20015 —[BOMHON ariMasHoOW CTPYKTYpPOU;
—TMPOUAHON CTPYKTYPOW;
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bTEPHATUBHbIE NUNUAHbIE YacTULbl AN 4OCTaBKN BaKLUMH
NHOr4a Ha3blBalOT « HEMOHHbLIMU MOBEPXHOCTHO-AKTUBHbLIE
Be3ukynamu» (nonionic surfactant vesicle) unun Hnocomammny.

* Huocombl Bcerga cogepXat HEMOHOreHHbIE NMOBEPHOCTHO-
aKTUBHblE BELLECTBA, N OETEPreHThl, U MOTyT BKOYaTb/HE
BKS1t0MaTb B CBOW COCTaB XOJIECTEPUH N anueTun dgocdar.

— [lpu ucnonb3oeaHuu HUOCOM OJiT MPaHCMOPMUPOBKU
auuknoeupa Ossi opasibHo20 eeedeHuu Habnrodaemcs sipKo
eblpa)keHHbIl derno-aghghekm npu ebicokol 6uodocmynHocmu
(Attia I.A, 2007).

— B knuHu4eckux uccnedosaHusix 8 2ocrnumarsie Bukmopusi (UHOus)
ucnosb3oeasiu HUOCOMLI € MeMOMPEeKCamoM, 8KJTHOYEHHbIM 8

MHKPOI i
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nony4yaemble NyTEM KOHTPONMPYEMOIro MHOroCTYyNneH4YaToro
CUHTEe3a, C KaXgoW HOBOM cTagmnen KOTOpOoro pa3BeTBNEHHOCTb
MOJIEKYIIbl YBENUYNBAETCS.

« [eHapvmepbl MOTyT OblTb NIErKO MOANMULIMPOBAHbI B
3aBMCUMOCTU OT 3a4a4 NPUMEHEHMS.

« [Ins HanpaBreHHOW JOCTaBKM NpenapaTtoB B KIETKN U OpraHbl-
MULLEHN MOryT BbITb NCMONb30BaHbI cneunduyecke aHTuTena,
CBsI3aHHbIE C MONIEKYIION JeHaApuMepa.

« YcnelwHo ucnonb3yrTca Ans AoctaBku 6enkos, nentuaos, OHK.

— B Poccuu epynna y4eHbix nod pykoeodcmeom Bnacoea I'.[1. 3aHumaemcsi
co30aHueM u ucrnbimaHueM 2ureppa3eemaesieHHbIX U 386e30006pa3HbIX 20MO- U

MUKPO\eTEH
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« BupycononobHble YacTtulbl — YacTulbl, NpeacTaBnsaoLme
coboW BUpPYCHbIV Kancu 6e3 reHeTU4ecKkoro matepmana; MoryT
coaepkaTb NUMNUAHYI MeMOpaHy.

* B 2003 rogy 6binn onncanbl BINY Ha ocHoBe aByx 6enkoB
Bupyca S0ona rnukonpotenHa GP n 6enka matpukca VP40.
Takune BI'NY aktnBupoBanu rymoparbHbIN U KINeTOYHbIV
NUMMYHUTET, YTO ObINIO NoKasaHo Ha Mbillax®.

* B kauyecTBe BEKTOPHbIX CUCTEM ANl 4OCTaBKN BaKLUWH U
NleKapCTBEHHbIX BELLECTB UCMOSIb3YI0T afeHOBNPYCHbIE
yacTtuubl (be3 reHeTUYECKOro matepuana supyca). Takue
YacTuLbl Nerko nogsepraroTca mogmdukaunm ans ToO4HoOro
HaLenMBaHNA X Ha KIETKN U OpraHbl-MULLEHM.
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BUpYyCa rpunna — remarrjiotTmHnHa " HeVIpOMVIHVILI,a3bI.

- Bupocombl He cogepkaT reHeTUYecKkoro martepuana Bupyca
rpunna n He cnocobHbl K Pa3MHOXEHUIO B KIeTKax YenoBeka.

* Bupocombl ¢ uenesbiM aHTUreHOM 0611a4aloT BbICOKUM
agbloBaHTHBIM 3dodhekToM, bnarogapst YeMy OTCYTCTBYET
HeOH6X0AMMOCTb BHECEHUS OONOSTHUTESNIbHBIX a4 blOBAHTOB.

« AHTUreHbl MOryT pacnonaratbCsi BHYTPY BUPOCOMBI,
ancopbupoBaTbCs Ha NOBEPXHOCTY YaCTULbl UMK
BCTPaVBaTLCA B BUPOCOMArbHYIO NUNUAHYI0 MeMOpaHy.

— B Hacmosiwee epemsi MPUMEHSIFOMCS 8 UPOCOMaJIbHbIe 8aKUUHbI
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npeanovYTUTENbHLIM CnocoboM And OOCTaBKUM aHTUreHa
BO BTOPWYHbIE NNUMGOULHbLIE OpraHbl 1, B YaCTHOCTHU, B
nuvdgartnyeckne yanbl, 4YTO BbI3blBA€T CTUMYMALUIO
aganTUBHOroO MMMyHuteta. Hanbonee adhdeKkTUBHbIMU
agbloBaHTaMy ONA BaKUMHHBIX MpenapaTtoB B 3TOM
crnyyae OyayT sSIBNATbCA YacTuubl, UMEOLWNE pasmep oT
HM 00 1 MKM — HaHo4acTuubl, T.K. OHU CMOCOOHbI

NMPOHNKATb B .I'II/IMCbaTI/I‘-IeCKI/Ie COCyAdbl N CTUMYJINPOBATb
MOLLHbIN UMMYHHbBIN OTBET.

° Flpvlmep NOJINMMEPHbLIX YaCTUL, UCMNOJIb3YyEMbIX B
HacCTosALlee BpEMA.

* [Monuwertnn metakpunat — [NMMA, poly(methyl metacrylate);
* [lonunakrtna-ko-rnvkonng — 1T, poly(D,L-lactide-co-glycolide);

MUKPO\¢[EH
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» BHI3V HV (DAOSKITNBHO =1, 0 dULN T bl O VO DKVIJIe3d
HacTosLllee BgI?MFI pekomeHayeTca pa3paboTka peKOMOMHAHTHbIX
wrtammoB BLK, a Takke BakUnMHaUMa No NPOTOKONY «rpanm-0ycT»

(prime-boost vaccination).

* [lpoTokon «npanm-0ycT» - KOMBUHMPOBaHHaA CTpaTerns BakUUHaLuu,
COrfacHoO KOTOpou NpoBOAATCA ABe U boriee MMMyHM3aUum ¢
NCNOoNb30BaHNUEM pa3sHbIX TUMOB BaKUNHUPYOLWMX NpenapaTos.

» MexayHapogHas rpynna AERAS, co3gaHHaga ans paspabdboTkm HOBbIX
TyOepKynesHbIX BakLMH, npeanaraeT HECKONbLKO BO3MOXHbIX BaKLMHHbIX
KaHOMOAaTOB Ha OCHOBE PEKOMOMHAHTHBLIX WwTammoB BLDK.

* |_|pl/l HpaVIM-6yCT BakKuMHauunn 3Ha4YNTEJIbHO YBEJTUHMMBAETCA CUJ1a U
npoAOoJTXNTESIbHOCTb MMMYHHOIO OTBETA.

Ramshaw IA, Ramsay AJ. The prime-boost strategy: exciting prospects for improved vaccination. Immunol Today, 2000
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—[1na nepBrMYHOM BaKkuMHaUuM («npanm») pekomeHayTca Moo BLIK-
BaKLMHa, NMO0 pekoMbnHaHTHbIN WiTamm AERAS-407 rBCG.

—[1lna npoBeaeHUst BTOPMYHOW BakuuHaumm («OyCcT») Takke
PEKOMeHOOBaHbl HECKOJIbKO LLUITAMMOB:

« AERAS-402/ Crucell Ad35 (adeHoeupycHasi cucmema docmaeku, codepxxaujas
aHmuezeHbl M. tuberculosis 85A, 85B, u TB10.4);

* GSK M72 (6enok cnusiHusi M72 emecme ¢ Hogelwumu ad0brO8aHMamMu KOMNaHuu
FnakcoCmumKnsliiH, 3aeepweHa nepeasi cmaodusi KJIUHUYECKUX ucnbimaHul);

* HyVac4 (AERAS-404) (6enok cnusiHusi HyVac4 emecme ¢ aObroeaHmom IC31
komnaHuu Sanofi Pasteur);

* AERAS 485/Oxford MVA85A (cucmema docmasku Ha OCHO8e PpeKOMO6UHaHMHO20
eupyca Koposebel ocbl (8aKyuHuUU), npoeedeHa nepeasi hasa KJIIUHUYECKUX
ucnbimaHuu);

* AERAS-405 Oral Shigella (opanbHasi eakyuHa Ha OCHog8e

8bICOKOamMmMeHyupo8aHHbIX MUKpoopa2aHu3moe Shigella, delicmeyroujux Kak

cucmema docmaeku HyK/eokarncudoes, codepxxaujux dsyxyeno4ve4dHyro PHK;
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— BbIcokoli cmabunbHOCMbIO U OriumesibHbIM CPOKOM
XpaHeHusl.

— bBbuodezpadupyemocmbio (CMOCO6HOCMbIO J1I€2KO
nodeepz2ambcsi buodeepadayuu e op2aHU3Me).

— [eweeu3Holi npou3eodcmea.
— WmMMyHos1I02U4eCKOU UHEePMHOCMbIO.

— WHuyuuposamb adekeamHblil u cb6asiaHCUPOBaHHbIU
K/1emoYHbIU U 2yMopasibHbIU UMMYHHbLIU omeem.

« Kak KOMMNOHEHT BaKUMWHbI, MAearnbHbIN aabioBaHT O0TKeH
obnagaTb UMMYHOCTUMYIIATOPHLIMW CBOMCTBaMU NPU OTCYTCTBUM
TOKCUYHOCTU, NOKalbHbIX N CUCTEMHbIX PeakLUA.
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* AHTUIreHbI Pa3fMNYHbIX
KOM6V|H|/IpOBaH naToreHoB

Hble BaKLWHbI « UmmyHOMoOaynsATOpPbI

* AMmyHOMOQynATOpPLbI

* UNTOKUHBI
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METOJOJIOI'MYECKHUE OCHOBbBI CUCTEMbI KAYECTBA

MIIBII ®I'YII HITO «<MUKPOT'EH» M3 P®

TPEBOBAHUA TPEBOBAHUA

National Requirements International Requirements
['OCT P 52249-2004 «ITpaBuna WHO TRS # 908, 2003, Annex 4 “GMP
MIPOU3BOJICTBA U KOHTPOJISI KaueCTBa for pharmaceutical products: main
JIEKapCTBEHHBIX CPEACTBY» principles.”

WHO TRS # 823 1992, Annex 1 “GMP
for pharmaceutical products.”

I'OCT P CO 9001-2001 «Cucrembl ISO 9001-2000 “Quality management
MEHEKMEHTa KadecTBa. TpedoBanus.»  systems. Requirements.”

CII 3.3.2.1288-03 «Hannexamas WHO TRS # 822 1992, Annex 1 “GMP
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