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[ Abstract] DNA therapy faces multiple challenges during clinical translation. These
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integration, and inadequate delivery of therapeutic DNA. To address these challenges, this review
focuses on non-viral vector systems that can improve the targeted delivery and therapeutic effect of
DNA drugs, and provides a systematic review of the latest research developments in this field. This
review starts with an analysis of the core challenges in DNA delivery. Taking the key challenges in
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applications and research findings of various non-viral carriers, including lipid carriers, polymeric
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practical bottlenecks and developmental obstacles faced by non-viral carriers in clinical translation,
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[Keywords ] Non-viral vectors; DNA drugs; Delivery systems; Targeted delivery;
Nanocarriers; Biocompatibility; Gene therapy; Clinical translation

DOI: 10.12173/j.issn.2097-4922.202601050
HEME: LAB IR RARIE 2025 F & L HEARK G H K RFZTE (SDJIZ-2025-068 )
AEEH: 2R, @&, A, Email: david9999@126.com

i, M+E, EEALREIT, Email: tangxuan@sdaps.cn

https://yxqy.whuznhmedj.com


http://dx.doi.org/10.12173/j.issn.1004-5511.202203023
http://dx.doi.org/10.12173/j.issn.2097-4922.202601050

ZHEHEIE 2026 £ 3 A 30 55 3 HA

DNA R YFWFFE R 3 SO B A, 328
AR R R, AR A B K
Yo I BN B B TRl E ) A7 BR A (R,
W29 T Hols R A se M BRI BRME IR S T A
WA SRR A R, HESh AR R
KRG AN R EB B, 735b, 201945 &l
AR5 7 ( coronavirus disease 2019, COVID-19)
mRNA £ 5 0 I, A LEBIE 115 BT 4 KoL
(lipid nanoparticle, LNP ) ZFEfp 866 -5 104
W5, WRIZERTEMREIGYT . BetE
P B 2 AT IR YT U R B T B
il ™, N 2 g AR B AL AL T S
HkRe, FlanfE kR LNP AR EAER B8R R LR,
i 3o T U B0 -HPLC R SE L T B R kG
WM E, it m i Yia e tE . aml 22 RO (2 ke
3t PR AL TR RE A B TR BeAh, i/
R PR AWAAR S5 (75 £ 299 K AR A I S 2 S v
BB I B SOV, R PR I T AR R I R
Gl s s

R AR T E AR R B WAL R |
FEH . LNP, &40KbL, RAKE . EFHAAE
JIREE . AR TAR ARSI A%, X SE AR AT 13
TR RACR RN ) 4 SV O T 2 U S R . SR
WoR, EAEEA R . FRERE R ) 1Y)
REALIEM, DK B REAS S U SZ AR T 1 40 A
SEVETUN L DA TR R PR 5 v S 0B P 24 0 1
SE ) A PRI, SET R AR A A SRR,
A 0a 5 B B A0 B REVE R, AN, X LNP
] B g 0o R T BRI BT S A5 AL, g
AR v IR AL R A LA s S s
VRN B IR R, AIF9E Dl 7 A B i s
SRR 2Bl e i, RIS
fi ( polyethylene glycol, PEG ) #f 17 2 Th K M
A, T SEACAR N ER I ] | I8 ST R
TEMGHEAR b, S 0 7Y 2 A R A% e 1N, pHLL i
EWMIEES, SCB DNA 259098 RE T fs el .

AT IR TR SRR, A XRGLGRTE
R EE DNA BB % AR Y 5T & ' . 42 3CLA DNA jé
R R PRSI L, TR TR
WK REWEM, TTHEE, IR FIRE R
KR T-5F Z R B AR R . N T A5
W, k2D 3 BT A5 S BT i R A Hh T i
S BRRE 5  Fe R, R B RO AT RE YR 58

https://yxqy.whuznhmedj.com

521

BT, DA T R, A TR —
Rk RG24 5955,
1 DNAZBE@EIGAIBEE

DNA 33% 2 — 2 9152 Z I A 2 1 2
B 5 T R o A A B e R
(1) o HRTERBEEEZH T 5%
BRI RS RER : DNA BOMR IR M | 40N
FESEMERRECS AL . PUAARRAEROR . i
S AR ALTRBERC S AREHLE] . X A% 0 BR
IR AR S U AL, R4 T DNA 1% 4
TR SR T AE

%
/ SRR
—
G,
Q,

L&A?IHHEM\ 3
~ %,
b / SO

Dol e N

El1 DNAXEIEAIBkEk
Figure 1. Challenges in DNA delivery
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Figure 2. Schematic diagram of the structure of common non-viral vector materials
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