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INTRODUCTION & AIM 

Hydroxypropyl cellulose (HPC) is a biocompatible 

polysaccharide and neutral polymer, its the lower critical 

solution temperature (LCST) is between 41 and 44°C [1,2]. 

Protocols for the synthesizing of HPC nanogels are few and 

vary considerably [3-5]. However, HPC nanogel synthesis 

protocols present high polydispersity, it is not possible to 

control the particle size, or the synthesis temperature depends 

on the molecular weight. 

In our approach, the optimal synthesis conditions for 

different molecular weights of HPC were determined by 

correlating the surfactant concentration and the reaction 

temperature. Furthermore, the morphology of HPC 

nanogels was characterized as a function of temperature 

using small-angle neutron scattering (SANS).

The protocol starts with for one week, at 0.1 wt% aqueous 

solution of HPC (Mw=1 MDa) was allowed to dissolve with 

gentle stirring at room temperature. After carefully optimizing 

surfactant concentration and synthesis temperature, the HPC 

nanogels are monodisperse at 1.5 cmc DTAB and 78 °C. 

RESULTS & DISCUSSION

Figure 1. Synthesis of HPC nanogels

The hydrodynamic size (Dh) was measured by dynamic light 

scattering (DLS) as a function of temperature for 0.1, 0.2,

0.3, 0.5 wt% DVS. LCST=(44.0±0.1)°C

Figure 2. (a) Average hydrodynamic size (Dh), (b) Dh/D20°C as a function of 

temperature varying DVS cross-linker concentration (wt%). 

The morphology of HPC nanogels was characterized by 

SANS as a function of DVS (wt%) at 20°C. SANS profiles were 

fitted using [6]:

P(q) is the particle form factor that was modeled using a fuzzy 

sphere model plus a polymer network [7]:

where R is the radius of the particle core, 𝜎 is the fuzziness 

parameter. The total radius of the nanogel, RSANS=R+2σ, while 

RBOX= R − 2𝜎 is the inner region of the nanogel with 

homogeneous density.
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Figure 3. (a) P(q) and black solid lines correspond to fits using Ec. 2. (b) Radii

from DLS (RH) and SANS (RSANS, RBOX) as a function of temperature.

The proposed synthesis protocol, it is possible to obtain 

monodisperse HPC nanogels. Varying the percentage of DVS, 

the differences between the nanogels occur at 0.05-0.1 wt%. 

In all systems, the TLCST=44◦C. The morphology is well 

represented by a fuzzy sphere polymer network, where RSANS 

does not depend on the DVS concentration, while RBOX 

decreases with increasing DVS.
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