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Physical Properties and Lung Targeting of Andrographolide Inclusion Compound Microneedles
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To prepare Andrographolide Inclusion Compound Microneedles, and to evaluate its pharmacokinetics and lung
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Abstract: Objective
targeting by percutaneous administration of microneedles. Methods The microneedles were prepared by the micromolding method,
and the physical properties of microneedles were investigated with the morphological characteristics, mechanical strength and skin
puncture ability of the needles as indicators. A total of 72 rats were divided into the control group (intragastric administration of
Andrographolide Dropping Pill Solution) and the microneedle group (percutaneous administration of microneedles). The drug
concentration in blood and lung tissue were measured, and the pharmacokinetic parameters were calculated and compared, and the
relative targeting efficiency to lung was calculated. Results The microneedles were conical, uniform and smooth, with good
mechanical strength and skin puncture ability. Compared with those in the control group,the half - life shortened by 55.10%, the
peak time shortened by 20.00%,and the peak concentration increased by 633.85% in the microneedle group. The area under the
curve increased significantly, the average residence time of the drug was prolonged significantly, and the relative efficiency of lung
targeting was 20.46. Conclusion Andrographolide Inclusion Compound Microneedles have sufficient mechanical strength and skin
puncture ability without accumulation in the skin, they have the advantages of rapid onset and good lung targeting, and their
relative bioavailability is significantly higher than that of Oral Andrographolide Drop Pills.
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Fig.2 Mechanical strength of microneedles
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Fig. 4 Drug’s plasma concentration — time curve
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Fig.5 Drug’s concentration — time relationship in different organs
x1 RAHHNFSHLER
Tab.1 Comparison of pharmacokinetic parameters between the

two groups

P Ed PR AT

F 8 (1,,,,h) 10.20 4.58
AEnE (e, h) 2.50 2.00
e E(C,,, wg / mL) 0.65 4.77
O~t25at W& F&EM(AUC, ,pg-h/L) 1.75 48.90
0~wZht &L T @AR(AUC, ,,pg-h/L) 2.50 51.15
0~t-F3¥3Fut i (MRT,_ ,h) 3.99 8.36
0~ oo-F ¥ 3£ g i 1] (MRT,_,h) 10. 80 9.31

51



HFRE
Pharmacy Articles

¥ %

China Pharmaceuticals

2022 4£9 7 20 H 5 31 55 18 4]
Vol. 31, No. 18, September 20,2022

I [R) 445 5 Wk B2 (C,, ) N2 — B 2 R B (AUC) B
WK, RUMATEA RIS £
A ) P < 3 R G A 1) 2505 (RTE) P4 245 47 il 55

RTE 18 & A [a] il 551 % [/] — 2H 20 % B 0 28 £ 1,

RTE > 1 B}, 327 25 4 il 300 % 1% 45 sl 41 21 H A L )

PR, HBOR 8 ) JOR BT s RTE < 1, KR Joil a4

g LR 0 B8 KB RTE 43991 8 20. 46, 1. 49,

2.10,0. 60, AT UL, .0 S N TR A5 W) BT 48 e 45 24 .

A AEH B A AR e O MR — RO

{EHE ) AN

3 itig

Jits 95 8 By o R DLV IR I AR SR A Bk Y A

FFGCT AP |, 76 3 A I 26 T s T HE 6

AW I 2 2 Bl S8, TR R 1) 50 )2 R

T E N TR AL A YU 28 B 5 24 B i ) o

AT RE 5 0 3 25 A4 U il 28 A0 OC o 38 5 SR FH 25 39 % i

PR ) SRR o A LR 1) S5 1 TR B AR )

it L 1] ) H A

T 28 He 255 24 e e MR Bz JEK £ T )25 1) o B i 38 3] 4

B697 ) B B9, R ke e 11 R 26 25 00 1 ok RO A

28 21 AU o AR 6 v R PSS B3 3 il 48 1 280

FENER AR, kR S H Tk e A 7

FOENBRE A WIE 425, B T 25 R

PE ST 25 2 5 I 25 B2 45 R R R0 ENER G

T AR g b 5 e 1 28 B2 45 24 1 ) T3 )22 Bk e, IR T ke £

FIAR A AS R BRAE , SCRE BH 8 34 hn itk AARTE I 10 2 1 5 [R)

B, 2O AT 28, I S s S EL A A e g A ) 2

€ s NI ()7 N 17 W o A T T T B G o

BR& B 4 25 R0 1 R T i s 2 W R

AT BB BE A DA S 50 2 FUARE S R B Tl RIS, X I IR = 2

R TE S AR

E TR EIRRGEA B R

S 2 3k

[ BAR%GEERA PEAREREHE(—3H)[M]. LK.
¥ [ E 2543 Bk, 2020 280.

[2] 24w, & . FOERIH N % EH Rl R
#AE[T]. +#E % ,2003,12(10):72 - 73.

(3] TR&A EmF,AEE . o0& AB I AE R AL 0 57
R RE[T]. P E P L E,2007,32(20):2095 - 2097.

[4] LI JP, YANG XH, YANG PH, et al. Andrographolide alleviates
bleomycin — induced NLRP3 inflammasome activation and epi-
thelial — mesenchymal transition in lung epithelial cells by sup-
pressing AKT / mTOR signaling pathway[J]. Annals of Transla-
tional Medicine,2021,9(9):1 - 12.

(5] & &, /oo MRARAL, 5 . Fu E A B AR 584 5F e

52

B KR RAEA I 28R KR A Z A e e [) ] P A
BB e 4 e & ,2021,31(7) :961 — 966.

[6] YANG T, SHENG HH, FENG NP, et al. Preparation of an-
drographolide — loaded solid lipid nanoparticles and their in vitro
and in vivo evaluations:characteristics, release, absorption, trans-
ports , pharmacokinetics , and antihyperlipidemic activity [ J ].
J Pharm Sci, 2013,102(12) : 4414 ~ 4425.

[7] XU JN,MA YQ, XIE YB, et al. Design and Evaluation of Novel
Solid Self — Nanodispersion Delivery System for Androgra-
pholide[]]. AAPS Pharmscitech,2017,18(5) : 1572 — 1584.

(8] A &we, 7 W,& . HEBHBRBEANFLERE]
%% Rk 2 %,2015,33(3):205 - 208.

(9] & m,7 5. ARGYBAREZLHZAT ERAHRL
R[], YefaziA R 5 5$11,2010,27(12):998 - 1002.

[10] ZENG Z, FENG HB, HAO ME, et al. One — pot approach to
form in situ colchicine — containing nano - hydroxyapatite
within microemulsion composite system for sustained transder-
mal delivery[]]. Composites Communications,2021,25:100698.

[11] BABAIE S, DEL BAKHSHAYESH AR, HA JW, et al. Inva-
some: A Novel Nanocarrier for Transdermal Drug Delivery [1].
Nanomaterials, 2020, 10(2) :341.

[12] YU YQ, YANG X, WU XF, et al. Enhancing Permeation of
Drug Molecules Across the Skin via Delivery in Nanocarriers:
Novel Strategies for Effective Transdermal Applications [J].
Frontiers in Bioengineering and Biotechnology,2021,9:646554.

[13] ALKRAD JA, ASSAF SM, HUSSEIN — AL — ALI SH, et al.
Microemulsions as nanocarriers for oral and transdermal
administration of enoxaparin [ J]. Journal of Drug Delivery
Science and Technology,2022,70:103248.

[14] JIANG TY, XU G, CHEN, GJ, et al. Progress in transdermal
drug delivery systems for cancer therapy[J]. Nano Research,
2020,13(7):1810 - 1824.

[15] 29,288 ,"T& 3, 5. 2L HHAMLET EHR
R[], E#25%E,2020,29(18):2089 - 2097.

[16] BURGER C, SHAHZAD Y, BRUMMER A, et al. Traversing
the Skin Barrier with Nano — Emulsions [ J]. Current Drug
Delivery,2017,14(4) :458 — 472.

[17] 420, % 1,345 30% . AT R 25 AR A AT LR []].
P E 2 F 4 &,2006(16) :1209 - 1211,

[18] HALDER J,GUPTA S, KUMARI R, et al. Microneedle Array :
Applications, Recent Advances, and Clinical Pertinence in
Transdermal Drug Delivery [J]. Journal of Pharmaceutical
Innovation,2021,16(3) :558 — 565.

[19] YANG D, CHEN ML, SUN Y, et al. Microneedle — mediated
transdermal drug delivery for treating diverse skin diseases[J].
Acta Biomaterialia,2021,121:119 — 133.

[20] MDANDA S,UBANAKO P,KONDIAH PPD, et al. Recent Ad-
vances in Microneedle Platforms for Transdermal Drug Delivery
Technologies[]]. Polymers, 2021, 13(15) :2405.

(ki H 191:2022 - 05 - 30)



