Hanoxumusi ¥ (QyHKIHOHAJIbHbIE HAHOMATEPHAJIBbI (CTYIEHTBI, ACIHMPAHTHI,
MOJIO/bIE YYeHbIe).
3anaua 10 «lenapumepsn» (0azoBasi).

Polyamidoamine (PAMAM) dendrimers (Fig. 1) have recently attracted much
attentions from biomedical researchers due to their biocompatibility and biodegradability.
In one application, third generation PAMAM dendrimers were conjugated to an anti-
inflammatory drug, N-Acetyl-L-Cysteine (NAC) via a crosslinker containing a disulfide
bond. PAMAM-NAC conjugates were found to be highly efficient in treatment of a
number of inflammatory conditions occurring in different parts of the body, including
chorioamnionitis (an inflammation of fetal membranes due to a bacterial infection that
can lead to cerebral palsy of the newborn), secondary spinal cord injuries, and macular
degeneration.
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TENDRILS In this third-generation
PAMAM dendrimer, the core is shown in
blue and each successive generation is
shown in a different color.

Figure 1. Structure of a third generation PAMAM dendrimer.

A) What is molecular weight of the dendrimer shown in Fig. 1? (1 pt)

B) How would you synthesize this dendrimer? You can use any commercially available
reagents. (2 pts)

B) Propose a synthetic route to prepare PAMAM-NAC conjugates from the PAMAM
dendrimer shown in Fig.1 and NAC. You can use any commercially available crosslinker
(please provide the name of the supplier and verifiable catalog number). It is important



that NAC is attached via a disulfide bond and the conjugate will release exactly the NAC
molecule upon cleavage of this bond. (2 pts)

C) Calculate drug loading (wt. % of the drug in the conjugate) for your conjugate. (1 pt)
D) It was noted that injected PAMAM-NAC conjugates remain stable in the blood stream
or in extracellular fluids but quickly release the drug after being internalized by cells.
Explain the chemistry of this finding. (2 pts)

E) In order to determine the reason for universal action of PAMAM-NAC conjugates in
different inflammatory conditions, researchers performed animal studies of
biodistribution of the conjugates. The experiments showed that majority of the injected
conjugates accumulated in the sites of inflammation, while unconjugated NAC was
uniformly distributed with the body. Explain why accumulation in the sites of
inflammation results in higher efficacy of PAMAM-NAC conjugates compared to the free
drug. (2 pts)

F) Suggest a possible mechanism of targeted delivery of PAMAM-NAC conjugates to
inflammatory sites. (2 pts)

3a pelueHne Ha aHITUIACKOM S3blke — AoMNONHUTENbHbIE 2 6anna.

MeToanueckue 3aMeYaHuA:
1. 3a,u,aqa peLwaeTca B paMKax 6a3OBbIX 3HaHVIV1 1 34paBoro cmbicna

2. Bonpocbl MOHO 3apaTb B cneumanbHOm pasgene dopyma
http://www.nanometer.ru/forum/viewforum.php?f=19 uan HallTM OTBET CamMoOCTOATENbHO (B

TOM yncne M3y4nmB  LOCTYMHble Bam  JleKuuu Ha caite Onvmnumagbl
http://www.nanometer.ru/lectures.html?UP=156195 )
3. PeweHne odopmMNfeTca M OTCbINAETCA TONbKO B 3/1EKTPOHHOM BMAE, KaK OMUCaHO B

WMHCTPYKLMAX K paboTe C 3agayamuM M pPeELEeHUAMM 33a04YHOro TeopeTUYeckoro Typa,
npuseaeHHbIX B pasaene «Oaumnuaga» http://www.nanometer.ru/olymp2 o4.html

4. MognucbiBaTb peleHna He Hago, Bawa damunma, uma n otyectso 6yayT 3awndpoBaHbI
npu NpoBepKe, MAEHTUOUKAUMNS 41 CUCTEMbI MPOBEPKU NPOM3BOAMUTCA NO JIOTUHY U Mapoio,
KOTOpbIi Bbl BBOAMTE NpM BXxoAe Ha canT Onumnuagbl www.nanometer.ru B KadecTse

YYaCTHMKa (3TOT Naponb Bbl 3agaBanv npu perncTpaymm 1 3anoNHEeHUM aHKEeTbl Y4aCTHUKA).
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