Bonpocs! 1J1s1 npoBeeHNs NPOMEKYTOYHON ATTECTAIMM CTYAeHTOB (hapManeBTHYeCKOro GpakyJabTera Mo JMCHUILIHHE
«MMMyHOOHOI0THYECKHE M TeHOTepaneBTHYeCKHe NPenaparbh»

K nexmuu Ne 1
Bonpocbt Kk seknuu «buoJiorHYeckue JieKAPCTBEHHbIE MpenapaTrhbl:
KjIaccupukanus, npuMeHeHne B MeIULNHE)

1. buomornyeckue JeKapCTBEHHBIC TIperaparbl. Kiaccuuiamus oOmmas
XapaKTEPUCTUKA OMOTEXHOIOTHYECKHUX U reHoTepaneBTndeckux JIIT.

2. CocraB BJIC. ocobennoctn BJIC., mumenm neiictBus BJIC (oOmue
MEXaHU3MBI).

3. CnocoObl MHTETpaIMK TeHA B TCHOM KJIETKH OHoMarepHara.

4. O6mwue TpeboBanus K mpousBoactsy BJIC

5. Craguu nccnenoBaHuii OHOJIOTHYECKOTO MPETapaToB

1. Biological drugs. classification general characteristics of biotechnological
nd gene therapy drugs
2. Composition of the BLS. features of BLS., targets of action of BLS
(general mechanisms).
3. Methods for integrating a gene into the genome of a biomaterial cell.
4. General requirements for the production of BLS
5. Stages of biological drug research

K nexmuum Ne 2
Bomnpocsl k gexkuun « AMMyHOOHO0I0THYECKH e JIeKAPCTBEHHbIE NPenapaThl.

Baknunbl JKHBbIE (aTTeHyMpOBaHHBIE), WHAKTHBUPOBAHHBIE,
aIbIOBAHTHBIE»
1 Bakuussr KJIacCU(pHUKaLs; o0Iiasi  XapakTepUCTHKAa  JKHBBIX

(arTenynpoBaHHbIC), YOUTHIX (MHAKTHBHUPOBAaHHBIC), aIbIOBAHTHBIX BaKIIH;
COCTaB BakIHMH MEPBOTO MOKOJCHHUS; 0COOCHHOCTH MMMYHHOTO OTBETa IpH
MPUMEHEHNH BaKIUH IIEPBOTrO MOKOJICHHUS.

2 Kussle (aTTeHyHpOBaHHbIC) BaKIIMHBI: OCHOBHAS! METOJMKA, UCTIONb3yeMast
st ocnaliieHusT BUpyca NpU MPOHM3BOJACTBE XHMBOH BakIMHBL, (EeHOMEH
BO3Bpara BHPYJICHTHOCTH IOCIE NPUMEHEHHsS >KUBBIX BHUPYCHBIX BakKIWH;
MPENMYLIECTBO HCIOJIb30BaHMUS KUBBIX BaKLUWH; TPeOOBaHUS K XpaHEHHIO U
TPaHCHIOPTUPOBKE JKUBBIX BAKLIMH.

3 HuakTHBHpOBaHHBIC BaKLHUHBL CHOCOObI UHAKMUBUPOBAYUU NAMO2eHa TS
MPOM3BOJICTBA BAKIWH NPOTUB MOJHOMHEINTA, Tenatuta A, rpunma, Tuda,
XOJIEepBl, YyMbl, KOKJIIOILIA U Jp.

4 Pounp anproBanTa B GOPMUPOBAaHUM KIMMYHHOTO OTBETA.

1. Vaccines: classification; general characteristics of live (attenuated), killed
(inactivated), adjuvant vaccines; composition of first generation vaccines;
features of the immune response when using first generation vaccines.

2. Live (attenuated) vaccines: the primary technique used to attenuate the
virus in the production of a live vaccine; the phenomenon of return of virulence
after the use of live viral vaccines; advantage of using live vaccines;
requirements for storage and transportation of live vaccines.

3. Inactivated vaccines: methods of pathogen inactivation for the production
of vaccines against polio, hepatitis A, influenza, typhoid, cholera, plague,
whooping cough, etc.

4. The role of the adjuvant in the formation of the immune response.




K gexkmum Ne 3

Bompocer k neknun  «JlekapcTBeHHBIE MpemapaThl, MOJyYeHHbIE H3 KpPOBH,
IJ1a3Mbl KPOBU YEIOBEKAa M KHBOTHBIX. VCTOpHS pa3paOOTKHM M MPUMEHEHUSI.
Bupychas 6e30macHOCTE

1. IlonsTne OWONOTHYECKHE JEKapCTBEHHBIC mMpemnaparbl. OTIHYUS MEXIy
JIEKapCTBEHHBIMHU TIperapaTaMi OHOJIOTHYECKOW M XWMHYECKOHW NPHUPOJIHL,
MPEUMYLIECTBA U HEJOCTATKH.

2. CnocoObl momydeHHs OHOJOTMYECKUX MpemaparoB KpoBu. Ilpumepsr
npenapaToB. [IpuMeHenre OMOIOTHYECKUX MPenapaToB KPOBH, HeKellaTeIbHbIE
3¢ PeKTHI.

3. [Ipobnema OGe3omacHOCTH OWMOMOTMUYECKHX IIpeNapaTroB KpoBH. BupycHas
0€e3011acHOCTb.

4. TpeboBaHHsI K HCXOAHOMY CBHIPHIO TpPHU TOJTYYEHHH OHOJIOTHYECKUX
npemnapaToB KpoBU. PUcku BUPYCHON KOHTaMUHAILIHH.

5. Ilpoueccbl BHPYCHOM WHAKTHBALUMM WIA SJIMMUHALNH.
WCTOb3YyeMbIe [T MHAKTUBAIMN MU 3JMMUHALUN BUPYCOB.

Croco0sl,

1. The definition of biological drugs. Differences between drugs of biological
and chemical nature, advantages and disadvantages.

2. Methods of obtaining biological blood drugs. Examples of drugs. The use of
biological blood drugs, undesirable effects.

3. The problem of safety of biological blood drugs. Virus security.

4. Requirements for the initial raw materials in the preparation of biological blood
drugs. The risks of viral contamination.

5. The processes of viral inactivation or elimination. Methods used to inactivate
or eliminate viruses.

K gexnuu Ne 4
Bomnpocs! k nexunn «buOTEXHOIOTHYECKUE JIEKAPCTBEHHBIE IIPEMAapaThl.
HNucynuab

1. ITonsiTHE OMOTEXHONOTHYECKUX MPEnapaToB. [ pyniibl JeKapcTBEHHBIX
CPEACTB, MOJy4yaeMbIX OMOTEXHOJIOTMYECKUMHU METOaMHU.

2. O1inunst OMOTEXHOJIOTMYECKHX MTPOLECCOB OT MPOU3BOACTBA CUHTETUYECKUX
JIEKapCTBEHHBIX CPECTB

3. Buzpl coBpeMEHHBIX HHCYJIMHOB (JIU3MPO, acmapT, TIIYJIU3KH, [JIAPTHH,
JeTEMHP, JIETIYyACK, alKOeK).

4. AnbTepHAaTUBHBIC CIIOCOOBI TOCTABKH MHCYJIMHA, UX JOCTOMHCTBA U
HEJOCTaTKH.

5. «YMHbIe» UHCYNHHBL [loHsTHE, OTIINYME OT CTaHAAPTHBIX HHCYJIHHOB.

Questions for the lecture ‘Biotechnological drugs. Insulins.’

1. The concept of biotechnological drugs. Groups of drugs obtained by
biotechnological methods.

2. Differences of biotechnological processes from the production of synthetic
medicines

3. Types of modern insulins (lispro, aspart, glulisine, glargine, detemir, degludec,
aicodec).

4. Alternative methods of insulin delivery, their advantages and disadvantages.
5. ‘Smart’ insulins. Concept, difference from standard insulins.




K gexkmum Ne 5

Bompocer  k  nmeknuum  «PekoMOWHAaHTHBIC — JICKapCTBEHHBIC —Iperaparhl:
MOHOKJIOHAJIbHBIE ~ aHTUTena. Mcropus  pa3paboTok, — KilacCH(pUKaIus,
COBpeMeHHOE 3HauYcHHe. [[puMeHeHre B PeBMATOIOTUN M OHKOIIATOJIOTHI

1.PekoMOMHAHTHBIE JIEKAPCTBEHHBIE MpenapaThl: MOHOKIOHAIbHBIE aHTHTEINA.
Ucropus pa3paboTok, 3Tambl MOIMy4YeHHS TUOpUIOM, Kiaccupukamus (Ha
OCHOBE MBIIIMHBIX, XUMEPHBIX, T'YMAaHHU3HPOBAHHBIX M YEJIOBEYECKUX
antuten). HomMeHkIaTypa mpenapaToB MOHOKJIOHAIBHBIX aHTHTEN. MexaHnu3m
JNEWCTBUS, KIMHUYECKHE MHUIICHH MOHOKJIOHAIBHBIX AaHTHTEN, MOOOYHbIE
3¢ eKThI, COBpeMEHHOE 3HAYCHHE.

2.MOHOKJIOHaIbHBIE AHTHUTENA B OHKOJOTMM M OHKOI€MaTOJOTHMH: IPOCTHIE
(HEeKOHBIOTHPOBaHHBIE) MOHOKJIOHAJIBHBIE AHTHUTENA, MEXaHU3MBl HX
MPOTHBOOITYXOJIEBOTO  JAEHCTBUS, KiacCU(UKAUS TMPOTHBOOITYXOJEBBIX
MOHOKJIOHAJIBHBIX aHTHUTEN 110 MEXaHU3MY BO3/ACHCTBUS HA KIETKH-MUILIECHU.
dapmakooruuecKasl ~ XapakTEpUCTHKAa  MpemnaparoB,  IOKa3aHUA K
MIPUMEHEHUIO.

3.KoHbrOrnpoBaHHbIE MOHOKJIOHAJIBHBIE aHTUTENA, UX TUIIBI B 3aBUCHMOCTH OT
MPHUCOEIMHEHHOTO aKTHBHOTO BEIIECTBa (M30TOIA, LUTOCTATHKA, TOKCHUHA).
dapmakosornyeckas XapakTepUCTHKA [TPENapaToB, IPUMEHEHUE B OHKOJIOTUH
1 OHKOT'€MAaTOJIOTUH.

4.ITpumeHeHue MOHOKJIOHAJIbHBIX aHTUTEN B PEBMATOJIOTHH.
[Taroduznonornyeckne MUIIEH MOHOKIOHANBHBIX aHTHTEI. Knaccudukanys
B 3aBHCHMOCTH OT TOUYKH NpuiokeHnsd. dapmakonoruyeckas XapakTepucTHKa
MIpenaparoB.

5.MoHoxknonanpHble aHTHTena B Jiedennn COVID-19. Mexanusm AeHcCTBHA,
(apmakojoruyeckas xapakTepUCTHKa MpenapaToB, COEUU(UUHBIX K BUPYCY
SARS-CoV-2 u G0KaTopoB MHTEPICHKHHOBBIX PELENTOPOB IS JICUCHUS
COVID-19. Knaccudukamusi mpenapaToB Ha OCHOBE MOHOKIOHAJIBHBIX
antuten 1A npodunaktukd u gedenns COVID-19 mo kiaumHHYeckoMy
MIPUMEHEHUIO.

Questions for the lecture "Recombinant drugs: monoclonal antibodies.
History of development, classification, modern significance. Application in
rheumatology, oncohematology”.

1. Recombinant drugs: monoclonal antibodies. History of the development,
stages of producing hybridomas, classification (based on murine, chimeric,
humanized and human antibodies). Nomenclature of monoclonal antibody drugs.
Mechanism of action, clinical targets of monoclonal antibodies, side effects,
current importance.

2. Monoclonal antibodies in oncology and oncohematology: simple
(unconjugated) monoclonal antibodies, mechanisms of their antitumor action,
classification of antitumor monoclonal antibodies by mechanism of action on
target cells. Pharmacological characteristic of preparations, indications for use.

3.Conjugated monoclonal antibodies, their types depending on the attached
active substance (isotope, cytostatic, toxin). Pharmacological characterization of
drugs, application in oncology and oncohematology.

4. Application of monoclonal antibodies in rheumatology. Pathophysiologic
targets of monoclonal antibodies. Classification depending on the target.
Pharmacological characteristic of preparations.

5.Monoclonal antibodies in the treatment of COVID-19. Mechanism of action,
pharmacological characteristic of drugs specific to SARS-CoV-2 virus and
interleukin receptor blockers for COVID-19 treatment. Classification of
monoclonal antibody-based drugs for the prevention and treatment of COVID-
19 by clinical use.




K aexkmun Ne 6

Bormpocsr k nekin «I'eHHas u KJIeTouHas Teparnus — Kak HOBO€ HalpaBJICHHUE B
veaunune. [lpunnun neiictBus. [lepcrniekTuBbl B JICUCHUHM BPOXKICHHBIX U
HACJIEACTBEHHBIX 3a00JIEBAHUI, OHKOIIATOJIOTHID)

1. [lonsiTue renHoON Tepanuu. [IpHHIMI 1 KOHLENIUSA TEHHOW TEPAUH.

2. llogxone! reHHol Tepanuu (¢eranbHas, coMmaTnyeckas). CTpaTernu reHHou
TEpaIuu.

3.IlpenapaTsl, MONy4YEHHBIE METOAOM TEHHOW TepamuH.
WCIIOJIb30BaHMs T€HOTEPANEBTUYECKUX CPECTB.

4. Knerounas tepanust. TUIBI KIETOYHBIX MpeNapaToB.

5. TepaneBTHueckue MPOAYKTHI Ha OCHOBE KIETOK. PHCkM Hcronb30BaHUsA
KJICTOYHBIX MPENapaToB.

6. Ilpenaparsl, NOIyYEHHbIE METOJOM KJIETOYHOH MH)KeHepuH. llepcrexTHBEI
WCIIOJIb30BaHMS KIETOUYHON TEpaInu.

[TepcniexkTuBHI

1. The definition of gene therapy. The principle and concept of gene therapy.

2. Approaches of gene therapy (fetal, somatic). Strategies of gene therapy.

3. Drugs obtained by gene therapy. Prospects for the use of gene therapeutics.

4. Cell therapy. Types of cellular medicines.

5. Therapeutic medicines based on cells. The risks of using cellular drugs.

6. Drugs obtained by the method of cellular engineering. Prospects for the use of
cell therapy.

K aexkmunm Ne 7
Bormpocsr k nekiun «BeKTopbl — KaK HOCUTENH ISl JOCTaBKH TCHOB.
OCHOBHBIE TUITBI U TIPUHITHIIBI JICHCTBUS BEKTOPOB.)

1. [lonsiTne BekTopa. XapakTepUCTHKA OCHOBHBIX FEHETUYECKUX 3JIEMEHTOB
[IPO- U DYKAPUOTUYECKUX KIIETOK, IPETEHAYIOUIUX Ha POJIb BEKTOPOB.

2. OCHOBHBIE XapaKTEPUCTUKH BUPYCHBIX BEKTOPOB.

3. ®usnueckne METobl JOCTABKU T€HETHYECKOTO MaTepHaia
(a1eKkTponopanus, «reHHas MyIiKka», «reHHas mymkay, «Cell squeezingy,
runponopauus, Mukpounnbekus JAHK).

4. Metozibl Ha OCHOBE YacTHI (JIMIIOCOMBI, KATHOHHBIE TIOJIUMEPHI).

5. XapakTepHucTHKa METOZ0B JOCTABKU (MarHUTO(hEeKIHs, uMraiehexuus,
naked RNA u DNA).

Questions for the lecture ‘Vectors as carriers for gene delivery. Main types
and principles of vectors'action.’

1. The concept of vector. Characteristics of the main genetic elements of pro-
and eukaryotic cells that claim to be vectors.

2. Main characteristics of viral vectors.

3. Physical methods of genetic material delivery (electroporation, ‘gene gun’,
‘gene gun’, ‘Cell squeezing’, hydroporation, DNA microinjection).

4. Particle-based methods (liposomes, cationic polymers).

5. Characterisation of delivery methods (magnetofection, impalefection, naked
RNA and DNA).




K aexkmunm Ne 8

Bompocer k  neknum  «['eHOTepaneBTHYeCKHe Tmpernaparbl. HomeHkmaTypa
(mpenapaThl A1l TEHHOM, KIIETOYHOW TepaIuH, JJIsl TePauy Ha OCHOBE KJIETOK U
Ha OCHOBE BHPYCOB)

1. Tlonstue Bekropa. OcCHOBHBIE CIMOCOOBI JOCTaBKM T'€HOB B KIETKH
opranusma. TpeOoBaHus, NpeabsBIsICMbIe K HICATbHON CUCTEME JTOCTaBKH
reHoB. PapMaKOKHHETHYECKHE OCOOCHHOCTH CUCTEMBI JOCTAaBKU T'€HOB.

2. OmnpeneneHne NOHATHS TeHOTepanus. XapakTepUCTHKa OCHOBHBIX MTOIX0/I0B
reHOTEpaluy, KIeTOYHOH Tepanuu (in  vivo, ex Vivo). OCHOBBI
HOMEHKJIATYPBl IPENapaToB Ui TEHOTEPANy U KICTOUHON Teparnu.

3. OcHOBHBIE METOABI TEHOTEPANUM, HX XapaKTePUCTUKA, MNPUMEPHI
TCHOTEPANIEBTHYECKUX CPEICTB.

1. The concept of a vector. The main methods of delivering genes to the body's
cells. Requirements for an ideal gene delivery system. Pharmacokinetic
features of a gene delivery system.

2. Definition of the concept of gene therapy. Characteristics of the main
approaches to gene therapy, cell therapy (in vivo, ex vivo). Basics of the
nomenclature of drugs for gene therapy and cell therapy.

3. The main methods of gene therapy, their characteristics, examples of gene
therapy agents.

K gexkmum Ne 9

Bompocer k  nekiun  «JlokaumHHYeckas pa3paboTka TEHOTEPAeBTHUECKUX
Mperaparos. PernmamenTupyromue JIOKYMEHTBI. Crparerus.
DKcIiepuMeHTaNbHbBIE MOJIeNH. [[oTeHIManbHbIE PUCKHU PU UCIIOIb30BaHUN
TeHOTEPANeBTUYECKUX TpenapaToB. TOKCUYHOCTE.»

1. Ontumuszanus nporpammsl fokinHIHYeckoi pazpadotku ['TJIIT (obmast
XapaKTEepPUCTHKA N3y4aeMbIX 103, PEJIEBAHTHOCTH, J1a00OPaTOPHBIX TECT-
cucTeM, MOIU(HUKALNY POU3BOACTBA,

2. OcHOBHBIE acTeKThl H3y4eHHus (apmakoioruyeckoii Oezomacnoctu ['TJIIT

(uccnenoBanne 0OMmIEH TOKCHYHOCTH, OLIEHKA MOTEHLIHAIBLHOTO PUCKA IS
OKpyXaroIlell cpefpl, AONOIHUTEIbHBIE MCCIENOBaHMs, CBS3aHHbBIE C
OTJaJICHHBIMH PUCKAMH)

1. Optimization of the preclinical development program for GTLP (general
characteristics of studied doses, relevance, laboratory test systems, production
modifications,

2. Main aspects of studying the pharmacological safety of GTLP (study of
general toxicity, assessment of potential risk to the environment, additional
studies related to long-term risks)




