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Abstract: Paclitaxel is an effective natural compound with anticancer properties. However, its hydrophobicity
leads to the limitation of clinical application. In order to solve this problem, amphiphilic polymers are generally
used as their drug delivery carriers to achieve effective drug encapsulation and efficient drug delivery. For in-
stance, water-soluble polyvinylpyrrolidone, is combined with hydrophobic segments to form amphiphilic copoly-
mers, which is used in paclitaxel drug delivery system, owing to its excellent hydrophilicity and biocompatibili-
ty. In this paper. the controllable preparation methods of polyvinylpyrrolidone and its block copolymers are re-
viewed. and their applications in paclitaxel drug delivery systems are summarized. How to design and fabricate
drug delivery carrier based on paclitaxel with comprehensive performance is prospected.
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Table 1

Synthesis method and polymerization condition of PVP block copolymer

Synthesis method

Copolymer

Polymerization condition

PDI

Ref.

Sequential addition

of monomers

PVP-6-PVAc

PVP-6-PNVK

Using AIBN as initiator and S-2-propionic acid-O-ethyl xanthate as
CTA, in 1,4-dioxane at 70 ‘C. PVP is used as CTA of VAc poly-

merization.

Using AIBN as initiator and S-(2-cyano-2-propyl) O-ethyl xanthate
as CTA. NVP was bulk polymerized at 60 “C. Then, the second

stage block polymerization was carried out in methanol at 60 C.

Using benzyl piperidine dithiocarbamate (BPDC) as CTA and AIBN

as initiator, in dimethyl sulfoxide (DMSO) solvent.

1.50~2.03

1.6~1.7

1.30~1.41

[31]

[32]

[33]

Combination
of different
polymerization

techniques

CTA with
dual

P(e-CL)-b-
P(VCL-stat-NVP)

functions

P(e-CL)-6-PVP

PVP-6-PLLA

Function- [ PVP-stat-PC,NP }-
alized

CTA

b-P(e-CL)

Linking of PVP-b-PS
individual

blocks

The ROP of e-CL was first carried out in anisole solution at 30 °C,
using diphenyl phosphate (DPP) as catalyst, and then the RAFT
copolymerization of VCL and NVP was carried out at 30 ‘C, using
2-methoxy-2-dimethylpentonitrile ( 4-methoxy-2-methoxy-4-dime-

thylpentonitrile) and V-70 as initiator.

CL., HECP and DPP were dissolved in 2 mL of anisole. The mixture
was stirred at 30 °C. A solution of V-70 in VP was injected into the

reaction mixture and stirred at 30 °C.

The mixture of NVP, LLA, HDPCP., AIBN and DMAP (4-dime-
thylaminopyridine as ROP catalyst) was dissolved in anisole using
2-(N-diphenylcarbamyl) propionate (HDPCP) as inifer, combining
ROP and RAFT. The mixture was heated at 60 C.

NVP and C,NVP were subjected to RAFT copolymerization in the
presence of MHEX and AIBN in ethanol solution at 70 °C. The ter-
minal hydroxyl group of the first block was used as an initiator to
promote the ROP of CL. The reaction was carried out at 60 ‘C

using diphenyl phosphate as an organocatalyst.

Click reaction between the PVP chain at the acetylene-capped end of
RAFT polymerization and the PS chain at the azide capped end from
ATRP.

<1.19

1.32~1.58

[38]

[39]

[40]

[43]

[46]
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s s o
1.CL, DPP L A0 )\/\/\,}on
/\o’u\sj\(o\/\ou S . /\oJ\s"./‘\“:%-\r( ~to G
0 2.vCL,V-70 _N._OO
HECP /
PCL-6-PVCL

5 PCL-b-PVCL 4 iR 2 85 (2013 Elsevier AL AT
Figure 5 Schematic diagram of PCL-6-PVCL synthesis (Reprinted with permission from Ref. [38]; Copyright

2013 Elsevier)
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~o SJ\n’O\/\OH +y 4\,\':15_\+ 2 4\[]:15
O
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poyPe
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0
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P(C,NVP-co- NVP) -b-PCL (i.e., BC1)

B 6 [PVP-star-PC,NPJ-b-P(e-CL) % s & &

Figure 6 Schematic diagram of [ PVP-stat-PC,NP]-6-P(e-CL) synthesis (Reprinted with permission {rom

Ref. [43]; Open Access)
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7 PVP4-PCL E A PVP7-PCL JiE R (9 # g2 2 (2015 RSC Pub JRALF AT

Figure 7

Constructions of PVP4-PCL micelles and PVP7-PCL micelles ( Reprinted

with permission from Ref. [56]; Copyright 2015 RSC Pub)

Drug A loaded micelle

Drug B loaded micelle

s PV/P

«wr PCL or P(DX-co-MeDx)
« Anti-cancer drug A
* Anti-cancer drug B

Pancreatic cancer cell lines

Physical mixture of drug A loaded micelle
and
Drug B loaded micelle

B8 2 49K BORLAY ) BEIR AR 2 8 PT (2017 Elsevier AT AT

Figure 8 Physical mixture of individually drug-loaded nanomicelles (Reprinted with permission from Ref.

[57]; Copyright 2017 Elsevier)
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Figure 9 Two-step reaction procedure for the synthesis of PVP-6-PV Ac block copolymers(Reprinted with

permission from Ref. [32]; Copyright 2012 American Chemical Society)
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1 'n 0 OH (o) I
O=N + H +  CHy(CHy)yeCCl
m NH(I'T‘CH?, H NH,
(o}
PVP-COCI Chitosan Stearoyl Chloride
o
H,OH CH,OH H,OR CH OR.
y §H=0 H 2 H §H2OR 2 2 Ry: H-€CH2 CH)—SCHchZC
MeSOzH on © OHO
— = (o] @ O
NHCCH;, NH, NH o o
0 PCS 2" CHy(CHp)yeC-
. PVP
- Chitosan
Stearoyl

m Self- assembly

PCS

%‘%

PCS NPs

10 PCS (4 UL & PCS NPs (I iR 2 85" (2016 Elsevier AT
Figure 10 Synthetic route of PCS and schematic illustration of the formation of PCS NPs (Reprinted

with permission from Ref. [59]; Copyright 2016 Elsevier)
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