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Figure 1 (Color online) Composition (a) and classification (b) of DES.
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Figure 2 (Color online) (a) Preparation process of PAAM-based eutectogel [41]; (b) physical diagram of PAA-based eutectogel preparation [42];
(c) molecular composition of PVDF-HFP-based eutectogel [44]; (d) preparation and composition of WPU-based eutectogel [45]; (e) preparation and
composition of WPU, PAA, and PAAM-based eutectogel [46].
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Figure 4 (Color online) (al) Eutectogel prepared using EG/ZnCl, as the solvent [58]; (a2) PNAGA-based eutectogel prepared using a DES as the
solvent [59]; (a3) eutectogel prepared using ChCl/Gly as the solvent [60]; (bl) eutectogel prepared from a polymerizable DES based on ChCl [61];
(b2) eutectogel prepared via photo-initiated polymerization of ChCI/AA [62] ; (b3) eutectogel prepared via thermal-initiated polymerization of ChCl/
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S A DA 2 1 B A mT 4% . SRR B IR AR T
IHREMBL, DI BN 3% 57 T FRS HE O M R &
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Xof i JE = 24 X 2% SE R RS HE BT, TSI R HL
PEBER E 4R TE. Shaos 72V FH 75 % 15 5 P 1 S W,
H R (PA)- 5 ChCI4L % I DESH 34 fEPVAM 44 IF £ £
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TR RIE SR, BT t-DESH Ry sRA P 4R, FE Ak
b B AR B PRI 2 1. 7 Mercken 25 3 (=
8 R 2 ) T TE 0 4 (Na TS MINMAC& i DES,  J&5
DESH 3R A WLt RE e b & L d it i .



REFRE: b 2026 0 56 E 2 M

BB PRTE 5 A ML 3 5 1 S ke 2 e,
HoA7 [ICHE R 4.8 MPaf#{LF]2.1 MPa, 1X 53R/
MRS B 5, PR T AT R B, Wuk T
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(DMIm)JE e 8 fls 5 & 0 FELAE IR, 2% AR TR AE NN 25
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W, AUSAE T LB IR, B
TR AN H A R 5 4 R A 2 T 1 T R e
WangZ5 " 4 LiCI ZnCL B FIE S B 21k, EGIEH
DESHIES LK. SR B PVAIERRAEDES T, BT 44y
2 A1 22 S LA % 4 8 25 T AP VA 43 1 2 8] R TC Ao
TERRIE i eRE, Bl & p AL e A s g . m S
PRI S (R TR

BT bRt seng, vk BT BRI S
HLPE LR RE A R AR T Dh e A B FHYE F, JE
SEININEE T, SR B R i SR s, S DESTE
BB PR E AR 5y, I3 e H S AN
RZERERE, AR AL S 7 5 i A W
F, T G R B Th REPE SR T £ B4 N PR TY AN

gy RAHBEFHIER, RN,
AMERER T AE A E S PUR M GR D
S HER B RIS MR, EAT K
Jk RNHT | I8 3L BRI il B AR 1 S5 A5 2 T
J T SRR T AL BRI, A T R N R
FEH T 2 b i R B0 B8 1 B % HOT Ak Y,
b S, — 7, EE A R AR
8, PR FE e s, Mmiedt s 1 m sk, n—
J3THI, AT I YRR R AR A T 0 B B (SR S T
PE S5 7 RESE), FE4R S B IE A 2 RN g A
BB TIRAE, SR SR R T™. Mats %
) B A 11 (PSDIC-gel ) A AH 73 B8 3L ke iz, i
IR A SEK/B KT A HIDES, 85t B4 7% SR
BH R RO TEIE (K 5al). S LT EIERSEK
PAAMH ' & ZU BRI B A BAE Y, mTH A p LA o
AN G L. Lin® s 1 B8 T CQSH AT S b
=2 FLAESE T, DU G IR, (i mE 3R
R S %(~4.0 mS em ™). LiZ 2 TR %
B2 S AH ELAE FH SRS Kl %% FH AKX FER/ChCl DESs
(IA-DESs)fIFLER/ChCl DESs (LA-DESs)4H (1%
REA W St S BEAG . LA-DESsHI 51 AT LL A3 G ki
ARy R (R N e e e
HRAF RS RS B H AT, AT B i 3 et R A R B
BE RIS 70 5 2% (J&1522). Huang !5y 575 St BRI
rh 5O\ B AN (SA) 5 P VAR H 1 XM 25 3t b Bk

Wy A

F 1 TR 7 v R R M o 5 o ATk
Table 1 Summary of important properties and application fields of eutectic gels prepared by different methods
x k7 S A K- 2% S b B R ‘
WIS SRR WEE COWRMCE SRR e pmmet SIS
(mS cm™ ) (%) (MPa)
AMCIEG-PAA/DMAPS™ 15.7 220 0.051 el - RETRAE A7 5L
DESYE A ChCI/EG-P(NAM-HEMA)™!! 78.0 648 0.938 ¥ - EQLT
ZnCly/H,0/H;PO,-Cellulose-PAM™ 16.4 4086 0.099 H - T K
ChCI/HEAA-AM-PA 4, 0.18 1518 1.99 q - Tk A
PDESHE 5tk pLPD™Y 72 2860 0.090 a q AL
GLCL™ - >300 1.53 1 (84.7%) - RIS 1L
PNCMA™ - >300 12.9 - - T AR K
A FER DES/Fly/GA"*"! - - - A H 2%
FE AR SP-DN7 0.57 >4000 0.200 q - Tk
DES/DBS™” 10 - - - - -

a) SAbER/ 2 -SRI R 3-TE T 3 DU ke 3 — F R4 (AMCI/EG-PAA/DMAPS); N-PI M TE e - P L P9 4% B2 % L BE(NAM-HEMA); N-(2-$

IR BL(HEAA); B (N-F P HEL) (PNCMA).
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B 5 (M%EEE) (al) PSDIC-gel 5 HEE W B T-iiE"", (a2) LA-DESHEE 3R 5l R 2 O (b1) TA@CONCH: L 5k
PRGN E B (b2) PDESHIZEAE L G, (c1) BKMESEDESHERIL E & FEY; (c2) WALAC IR 25 5 4 Bt il 4 % 11
5237, (d1) CTM-DESEREHUE ML, (d2) — T DESEUBHLEIME 5 A MM BT, (d3) B 7538 ke i 1
Figure 5 (Color online) (al) PSDIC-gel exhibits dual-ion conductive channels [90]; (a2) LA-DES eutectogels show enhanced conductivity [91];
(bl) TA@CNC-based eutectogels achieve mechanical reinforcement [92]; (b2) PDES eutectogels display ultra-flexible properties [93]; (c1) imidazole-
based eutectogels illustrate self-healing capability [94]; (c2) sulfonated lignin-based eutectogels exhibit both preparation process and self-healing
behavior [95]; (d1) CTM-DES eutectogels reveal antibacterial mechanism [96]; (d2) binary DES gels demonstrate antibacterial properties and
biocompatibility [97]; (d3) zinc ion-based eutectogels show significant antibacterial performance [98].
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BAKH T sh A& A . o FREFIEREAE 11 DL I
A7 SR S A A S e A A, S BN
I B s . R B TR B (et
BT, MR AT R S E AL F,
T VR R A R ) SR L R e R ST I B
PR SE B IR K H R A8 55 75 T e Pk
51 parsanaZ i 1ok DKM FEDES 5 PVAKH B E F il
S ) gt 5 Js TR SRR VR T 1) SR 24 e 1k A
HERE A - I E R, SR WS Pk
R e, TN B R R R A T T RE (& 5c).
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Figure 6 (Color online) (a) P(AA-co-LMA)-based eutectogel enables motion monitoring and encrypted information transmission under cryogenic
conditions [111]; (b) integration of PVA-PAA-PDA-DES eutectogel with Al constructs a closed-loop system for shoulder pain monitoring and
photothermal therapy [112]; (c) eutectogel demonstrates capabilities in contactless information writing/transmission, motion monitoring, wireless
communication, and human-machine interaction [83]; (d) DLPD eutectogel serves for strain and temperature sensing [84]; (¢) hydrophobic eutectogel
achieves underwater motion monitoring [114]; (f) poly NCMA/LIiTFSI eutectogel functions in strain and temperature sensing applications [86].
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Figure 7 (Color online) (a) CNF/DES eutectogel for thermoelectric conversion [115]; (b) CTM-DES eutectogel for low-grade waste heat recovery
[96]; (c) hydrous eutectogel as ionic thermocell [116]; (d) PDMS eutectogel for mechanical energy conversion [80]; (e) aligned 2D nanosheet-
enhanced eutectogel fortriboelectric nanogenerator (TENG) applications [118]; (f) GLCL eutectogel fabricated as TENG device [85].
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Figure 8 (Color online) (a) Phase-change thermal storage using eutectogels [119]; (b) solar energy storage with eutectogels [120]; (c) electrical
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Figure 9 (Color online) (a) THEDES gel for localized drug delivery [126]; (b) ketoprofen-loaded eutectogel for drug carrier investigation [127];
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Abstract: Deep cutectic solvents (DESs), a novel class of green solvents composed of hydrogen bond donors and

acceptors, boast advantages such as simple preparation, low cost, and tunable physicochemical properties, rendering

them promising for widespread applications. Eutectogels, constructed by integrating DESs as key components, not only

inherit the desirable characteristics of DESs but also combine stretchability, high ionic conductivity, biocompatibility,

and versatile functional design. As such, they are recognized as a new generation of functional materials capable of

replacing conventional ionogels. This article systematically outlines the design strategies for functional eutectogels and

reviews their recent research and application progress in three major fields: flexible sensing, energy conversion and

storage, and biomedicine. It aims to provide valuable references for the design optimization, performance enhancement,

and scalable application of these materials.

Keywords: deep cutectic solvent (DES), eutectogel, functional applications, ionic conductivity, biocompatibility
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