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Application and prospect of alkyl polyglycosides absorption
enhancers in drug delivery system
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Abstract: The efficient and safe delivery of drugs to the therapeutic site through the biofilm has traditionally
been a difficult and hot topic in the field of drug delivery. In recent years, alkyl polyglycoside (APG) have become
ideal penetration enhancers for drug delivery systems because of their high permeability, good safety and biode-
gradability, which has attracted wide attention of domestic and foreign researchers. In this paper, the physical and
chemical properties, characteristics, action mechanism and application of APG in drug delivery system are reviewed,

and its application prospect in drug delivery system is prospected.
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Table 1 Classes of penetration enhancers and mechanisms of action
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R 6 JBE 187 P A% D, DA T s 24 i %o 245 00 1 B3 0

APG A ELHAE HI T4 M I ) B8 e, BB AR
JEEnT A AR A b % 2 B B BEL (trans epithellal electric
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Type Example

Mechanisms of action

Surfactants ITonic surfactant: sodium lauryl sulfate; sodium laurate

Nonionic surfactant: poloxamer; Brij; Span; Myrj; Tween

Bile salts
Fatty acids

Sodium glycodeoxycholate; sodium taurodeoxycholate

Cyclodextrins a-, f- and y-cyclodextrins; methylated f-cyclodextrins

Chelators EDTA; sodium citrate
Polymers Chitosan; trimethyl chitosan
Others Poly-L-arginine; L-lysine; azone

Oleic acid; caprylic acid; lauric acid and other short fatty acids

Phospholipids acyl chain disruption; change the intact structure of
lipids and peptides on the biofilm

Reduction of mucus viscosity; peptidase inhibition

Increase fluidity of phospholipid domains

Inclusion of membrane compounds; increase solubility
Complexations of Ca**

Tonic interaction with negative

Charge on the mucosal surface; lipid structure perturbation
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The chemical structure plot of typical alkyl polyglycoside (APG). DDM: Dodecylmaltoside; TDM: Tetradecylmaltoside



POEARAE: e RE T RIS R 25 3k R G R e - 1593 -

AL FE S B 9 () TEER S 35 B AR EL4H B 9 1 H 52
B AN 229 R & B B TF, A X588 T R [RIR BE 1)
DDM X 4 ffd TEER [ 5% i, & 3 0.16 A1 0.5 mmol-L™!
f) DDM 1 3 51l B& A% 44 il TEER 40% #175%. DDM %t
4 Ff 55 7 01 TEER ¥ 6k 2D J % 25 1) 1) 15 3 1 o, AR 4
Hi 6 HH 7 DDM 238 i T 5 20 i T 1) 155 % 0% 4 S L 24
YRR, R T HIBE R e S E IR KRR B2
DDM K J& (1520

G I, APG T 3 % % E B2 1 RE 70 B2 5 8 mT
1), Arnold %5202k Ff DDM %2 | Hx} 43T & AN F 1 %
5 2N AR IR AR R BBl A R S VR o 0
7648 F DDM X K B & i Ab#E 5, 28 0,60 A1 120 min
Iy AT RS A A KR, R4S 24 5 R I 2 K
B4R P R PR 2 P I 2 AR BN ) SRR AR AR A . S5 R RN,
£ DDM b J5 37 B 45 24, % B 45 R AR KR 1035
JIEE 412 3 1 FH #5817 5 %5 DDM 19 Ak B9 I ) % K G o)
259 (%) 1 g IEAE B #9855 ; 4 DDM 4k #E 60 min
Ja HA A KRB L A REEH . X —F 74
FUEH] T DDM $T I A= 4 8 2 T e & — AN 8wl
(L R, Bl 1 I JR) R S K 25 B T G I . itk — 2B
1t 52 DDM HIE FI WL, Gradauer 250905 F 7 %k DL 24
J 45 X 1) Sulfo-NHS-SS-Biotin % DDM i€ i3k 24 4 1 A
Caco-2 4H i 15 PR AL i D FEHEAT T T 70 . 38 b 40 il ik
14 45 BB, 42 DDM 4L #E ) Caco-2 41 i 18] B+ w00
%251 Sulfo-NHS-SS-Biotin, 5 Jil E W i ] T DDM A&
I T A R 1 5 B, BN 254 ) A R 5 iR 45
BT R AR

APG B T FJ5 4 B 18] (1) 55 25 2 42 40, 1T Re Ik A7 1E
AT R 25 3B R R FE . Arnold 2522058 i % fjE 5 K
#EAT FITC %GR, B 78 7 TDM &2 JiR & 2 72 K i
BRSO R . 45 ROR B, 1E A I TDM K
B S 5 68 48 A, FITC- 8 &% 3% 1 FFBR 7E 40 M 2 &b, 3
1E % 75 T 0.125% TDM [ K B & 26 B 48 v, AN m]

Drug molecule
(X 1
) Tight junction
(1) PY ° ght]

TE 21 A 1] 5000 %% 21 FITC-Jik &5 2%, A1 AT 75 40 o Py (1) %
TP SR 2, 1X R B TDM AT T 40 18] 1) 55 2% 0%
2, 0 I 2R 20 B 55 B R AR R WAL, TR T A 4
I FAY IS 0 R PN R A, el g 5 2 R A o

3 ®nEEEEFRIERBHIROER

3.1 BREKEIAPGEIEHEERNFM APG
— AR B B 2 T R, BB A AR AR S T R
TE B RCEE K R TF 8 AN A B R vE M, HLBE
BB BE G, TR B E IR, Rk APG IR B
B 2 AR K FE B b s e 2 aE 245 W R W I RE T .
Maggio Z5'81f87 H] EpiAirway® 155 1 SR 455 00\ 1k & 6 i
() 45 K6, 38 3 3 0 4 B TEER 78 4k 3k Jsz il AN [+ el 24
APG B RE J1. WFF R I, 24 APG (IR EE & B3
29 12 K1 14 5F G 000 21 248 1 79 0 £ TEER B {2 FAIC 17
2 REE A R B A 7 8% 8 I TEER (148 16 B 2 ik
/o Yang ZECURFEFL T 3 FhA [ B K B 110 o 6 1 i
Xof A7 FFF 2R RS ) s e, R IR 32 AR FH 35 DA R B A
FEE AR 77 RIGBRAK U R (1 SR . Pillion 2523
WFIE T AS R B > %1 APG S B % 3576 K A4 9 T
WIS . 45 RO B, 24 APG B BE K M C8 1 K 5
C14 B KBRS P 1R J0 25 3% 1T 24 3R Rt B 2 389 K (H ik
BEKERINZE C15S AT Cl6 I iR 5 &R I 251k ¥ R B B
Bom. Wik, 7€ — e E N, APG [ ki A5 S
PRIFE e TR IE EE, C12 F1 C14 42 e 3& A /F W U g
FIH APG Je 3 i BE < 5

3.2 REEMME APG ZEERIEAMNEIN APG
(40K 2R ik [ 2L A AR 5 11 5 K M, A T) ol 2R P A1 SR
FLA AN [R] 0 2R TR 1, R) 1 e SR 0 22 AN [R) 1) APG %
4B AR R ) A S5 . Pillion 55245 S B 5T
T2 R ARE T L RERE AN S SR A LA B AN
R APG X R B R IR IERE 1. TR R, &K
B ()22 2 BE V2 05 Y SR AR B Ao, REMREE R 2, AT R
58, HoAp 1 e s SRR AN DY S R R A

Figure 2 The action mechanism diagram of APG. a: Without APG, drug molecules cannot pass through tight junctions; b: APG open tight

junctions and drug molecules enter systemic circulation; c: The function of APG is complete and tight connection is closed



- 1594 - 2% %4 Acta Pharmaceutica Sinica 2021, 56(6): 1591 —1598

SR IE M REE ). DR, S0 L BB AH bL, ek
FLA G R IS S B8 ), BEE A T R g 7
3.3 APGREMAMS FEXNSEERNEM APG
XTIV B85 S 5 e A2 Bk B K B AR SRBE R 2
52, 0222 BRI 259 0 T BRI . APG {#
FHWR FE R, X 2590 (1095 3% e D1, 259010 o0 T &
K, BIERE SN . Arnold 222y I 52 T RN [R K
f DU e 35 2 28 BT (TDM) W 2 8 R A K
AR A K REARF T RAYE L KR &S5
JIEL 9235 G AR AL ). 24 TDM H 25 0.06% I, A A 7
I3 B I R B 2 RS 2 1 E I I R R 0 40 TDM ik
JE 2 0.125%, 47 F 3 EBOK B AR KR 13 B CA B
BN, 4k 4238 K TDM IR FE 22 0.5% I, I A& 75 40 i 9 A
D21 F3 -5 e K AR A 40 40 A K 2 35 B0 8, HL 4D
MR T SRR ARG . Bk, £ —E A,
40 APG A8 B R FE, BR AR G 35 ok 25 9 i IR i R
15 A F o T8O K B 259, B384 I APG 1 48 F
TP A A AN BRI 35 AR, I 25 5 B0 i A T
WA .
4 EEEENRESM

APG 7E B A i 25 AT — B A v e EE
A AR RRRR T, (R SR E 2 AR, 1R 2 APG A
BAFIFEE A MR 1, 20 R i1, i fE B
APG IR BEK T B RME L A R A PR A R BE R
Eley 212513 1 T-84 1 HT-29C119A 1% i 4 Jfa 5 B i 5%
WL T 13 Rl K B AE C5~C13 2 [A] (K] APG X 4 fifa fi&
RN . S5 5 RI, 7R R —4E 2R BT, 13 Ff
APG H AN P 35 4] 4 0 o S AT R L AL R
R o e 2 2 W AN 2 o 24 i B 25 A i AN T
#1475, TEER 7E FMIK 5 18 h (N T 58 WK E 2 1B H /K
A9 bt JE Y 2 2 Xt 20 LB 3 S AN T 45 497
H e AT 5%, TEER WA & &5 1E # /K Fal5e
AHR . Maggio WL IE A 5 f5 7F 37 °C.0.1% DDM
W1 h R AETE B T 2 R AE B IR $h 22 P (PBS)
F IR R AR 0.2% IS % 40 A7 3% SR A AE PBS H Y
80%. [, APG TE 254 1% 22 40 N FH I, i 1R Ik 3¢
APG [IFH S J A FHVR FE, LAIRE 2591 2 41
5 REBEEEAMRXERSGPHNB
50 EORBHARGEHROINE RS 258 % A
N 7 B ARGE (1 25 ) 16 & 12, (B i T A R A
AR, P AR IR 25 259 1 IRA= PRI FH % 2
T B8 VA R 1 22 L 18 W T R A B2 0 M 22 55 D TR 5
RS, {E LAR#IE R G0, APG RER I g vk 1 T ki
B RAED R EA R IR R . Petersen 527 i
WA Caco-2 4 i Ji 79 1l TEER ()25 4k, 3&41F 7 DDM Al

TDM % Caco-2 4 X% ER I B E R, SRIEWF AR T
PR APG 15 55 14 2 i R0 45 i 6 140 4L 49 B % R 44
Mot CR MTT 3% HDL LR it 208 20 & HCA T
IO MR 55 . BT 2 R, R
A i A T AH 23 % BR T VR B () DDM AT TDM
AN ) B R A 2 5 b e i, LR T
BT REATIARAEAE . AUtk, APG XF T 73 B9 1) Jizp 14 26 s
LTI — M B RS IE Lk 7

Jot W T AT R 2R 2 0E M 22 10 24l o g IR,
Petersen 252817 i i 1 58 &k B TDM fg 3 25 e it B 45
FAE N Caco-2 4 fa Fl iz b 7 s 2 A3 % s, X
JE R K BR A FE AR B E T SR 56, 7E 0.1% TDM IR % T
3 %t 75 1 18] g R 46 i B 4 2R IR AL IS o ik AT T
o R RIN, 165 Wl 5 TDM S F 45 R Wil — &
T BE 38K, 2655 A R FH EE BB N 1.0% 42 =1 31 4.6%,
M 7E 5] i A 28 R A W S PR IR S R AR A . PR s 4
YA H R 5k W S AFETE— 8 2 5, NUHER A N BR
B8, Tan R T — R TR AR I 18 S 510 2
O i B RS (1 3), A FH 2 AR % TDM H fi2
FEHE SJHEAT THEF, K I 0.1%TDM fE & 3 H 48 &
F& I FD4 (2 thRic w8 JEmE) SR B 2R 1132 B s

Deshmukh Z5COHF 57 7 DDM X # 77 42 1 i F (o H
PR P B BCS T8 25 9 75 g i W e i g2 e, 3 0.1%
W 1) DDM X B 75 2 4 ¥ 1 g i W s A1 3k A FH 4
oo, EE TR A X e 5 IR 5 R 7 & DDM K B 1)
B0 2 5, (H DDM 94 FE 3 15 I 2 ig i 4 A 114 35
Iy Wi . Lee Ml Novakovic 258313215475 i /)N B A4 P9 24
RSZIGEH] T 0.25% DDM % 8 & 254 ([D-Leu-4]-
OB3) 1 11 IR W S LA A5 i A e 4 L, 75988 2= P AE i
/N B, EARIR I 0.25% DDM [#)[D-Leu-4]-OB3 ik #|
FRARPUAL e RCR, ELAE A A& mT 2> 22 1/10. Maggio
SEBIIRIF 5T R IR 9 0.5% DDM A K4 it 12 B8 i JIk 1) 1
JIRAERH A2 PR F BE A 1.0% 2 155 22 4.0% o

IR TR AR, APG 1 S 245 i WA a3 ) A
B, RS A B0 38 0 25 WA iy 38 S L 000325 JEE R WAL, £ v
4R
52 HEEEA/ARZEHRHINA SBFRAZAEE
Bk T Nz —, HAWRBORE AP EY
) P v A0 TG U o 2R AR 5, B T APG TE &l
YA 27 IR BN IZ . Ahsan ZEBOLE IR S R £
Ji 45 2 7 TR RN T 0.1%~0.5% [ DDM, & 3534 75
KT 1 DDM 5] RE I 35 44 v KBRS P9 IR 5 2R IRk
FEE A% I B K SF PR AIS . Pillion Z58351 & 31 0.125% TDM
T J 5 2 5 Jlas 28 243 1) 7510 H e I e A B s MR WAL
T 0 I 2 RN 92 R JBR B 2% 43 i BB AE 15 A1 60 min ik



POEARAE: e RE T RIS R 25 3k R G R e

© 1595 -

2e) 9° °

1
1.a0%0.!
(90 H

IS
i Ullee %o lillee H
1 X .\—'= = = '
! -9 o . o »’ : . "’.. i
l i
Transwell
B Microfluidics
- S sis —_—
seee e e
e skia
25 —_— 15 —i
_ 15 o %
; % 20 T E
5 g 2
=10 315 % 10 F
S o -
= = E
3 s ~. 10 ss
ES 2 = ns
: S N Bl
o o =t ~ L s
il . 0 T 0L—8 -
Mannitol +TDM FD4 +TDM Tl I

Figure 3 The plot of multi compartment microfluidic intestinal barrier model and drug screening. "P < 0.05, ™*"P < 0.000 1. (Adapted from

Ref. 27 with permission. © 2018 Tan et al)
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Figure 4 The drug concentration-time curve of DDM application preparations in healthy volunteers. A: Namefen (Adapted from Ref. 36
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