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Biodegradable polydioxanone mesh: preparation,optimization and in vivo degradation

GONG Zhi-yun', XU Zhi-fei'” , QIN Xiong', WANG Wen-zu’, ZHAO Xue-wei' (1. Department of Cardiothoracic Surgery,
Changzheng Hospital, Second Military Medical University, Shanghai 200003, China; 2. Biomedical Textiles Research Center,
Donghua University.Shanghai 200051)
[ABSTRACT] Objective: To prepare a novel surgery mesh made of polydioxanone(PDO) and to study its in vivo degradation
properties and the related tissue reaction, so as to provide reference for future clinical application. Methods: PDO mesh was
plain-woven and was coated with collagen and chitosan, then they were implanted into the dorsal muscle of rabbits for 2, 4, 8,
12, 16, and 24 weeks. Rabbits implanted with pure PDO mesh served as control. The degradation process of implanted
materials, tissue-material interface, and the biological influence of the coating on the mesh were observed; tissue reaction was
observed and evaluated by histological means and TEM. Results;: Implantation of pure PDO mesh resulted in mild inflammation
and fibrous tissues infiltrated into the mesh; degradation occurred during the 8" to the 12" week and degraded completely within
24 weeks; there was no denaturalization, necrosis, and abnormal hyperplasia in the surrounding tissues. Collagen coating
stimulated a fibroblastic proliferation and was reabsorbed within 4 weeks; and the naked mesh was infiltrated by fibrous tissues.
The chitosan coating showed a strong inhibitory effect on the growth of the surrounding connective tissues. Conclusion: The
biodegradable polydioxanone mesh has an excellent biocompatibility, a {riendly tissue-material interface and a proper degradation
rate matching to the tissue regeneration rate. The biological characteristics of the mesh can be modified by different coatings,
making it a very promising degradable surgical mesh.
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Fig 1 Changes of PDO mesh graft and surrounding tissue reaction after implantation(H-E, X40)
A Ingrowing of fibrous tissue around the poromerics, with mild inflammatory reaction; B: Fibroblastic connective tissue growing through the

mesh; C. Integration of connective tissue to the degraded graft, with histocytes aggregation
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Fig 2 Collagen coated PDO mesh graft and surrounding tissue reaction after implantation(H-E, X 40)
A Fibrous film formation and inflammatory infiltration around the graft; B: Collagen coating degraded. absorbed and connective tissues grew in-

to the mesh;C: Connective tissue integrated with the graft
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Fig 3 Chitosan coated PDO mesh graft in and surrounding tissue reaction after implantation(H-E,A: X400,B,C: X100)

A Graft encapsulated by thin fibrous film;B: Fibrous tissue grew into the mesh; C: The graft was gradually absorbed and replaced by connec-

tive tissues
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Fig 4 A macrophagocyte with phagosomes

containing degraded particles (TEM, X 10 000)

VB S T B ik AL BEORL 5 38 1% B iR AR 1 2 T
il N AN A RERE 75 OIS B D Y B . I R E fe
JH Vieryl(Polyglactin 910) B iy F & 355 f1 &= 58
B[R0 .2~ 3 JE Y B 2 s B L R i Ol — sk
TR SRR LU B AR A Bl 20 218 S SR A R g A
RO S HE L BRI T N S Y AR S5 i ik
PDO FFHI 2 H R R0 46 5 BE =, B i 5018, 1
R g 275 B I )4, BB 6% Sy 2H 208 52 4 4t 5 0 i )
M3 R, B 5 A 804 KM DL iS5 AT RE AR R
PO ARG 25 R WY, PDO W TE 1A N 1Y B
SRR AT AR AP B B (D) B PERE . A 8~12
JAI VAT, PDO #4 R A 2218, B W1 o3 i 3 R 4l
A5G R AR TR i oA BB, S RV B8 . (2)
R . 8~12 JALUS , PDO # BT i ] &2 B
fiff I S 0 Fe L bR 2 R AR S W L A T
ZH A S ) AN B A W A R A0 A 2H A i
g, Ja— BB ZH AU BT BT A s, 2R BN R
R P2 M S ) R L H PDO M B B AN B A 2o i
AU NI, A 2 2UIR B8 K WY S PR 25 A 4
A R R AE A A

AR 1 3 5 0 45 A4 T T X A ) A Rk B ML AR P T
AR Yy 2 R L 25 77 A 2 R, PDO HA G
AOFRAL PR RE , LB 22 2 2 0 T v, HLRIDUME A, & R
A Z /Y LA AT T ) o B 22 5% 28 R AT A AL
BE L AEM R £ B PDO PR 22 2F 2 3% B A
B0 2 ZRME BE X5 25 2 207 125 R 45 4 A AR 5 1Y
BLE T DASR ] B 22 27 2 E A 28 . 5T R B,
B 22 AR 2548 AT AT B T 1 DR R A AR S

Py U — Y RIE AT, AR
SEA AR T AT DAL A SV A B R I L ] B
HZBESE U mH SAH AL 56T, b A
KIFRIEM KA, FH R, MALEIFBR R 200~ 300
ey B 2L 45 KGR TE AR KA LA BE 7[R s L i)
R AR A K AT ] A g T A SR A
HUVFA S,

AR SR N AR R i 2% 1 A BEAE 5 AR Az
FNEA, LLSCGE AR A P 2E v L 18 T R AL
Y LUE S NG MR Rk R 1O R 5 Ay
R FH R BR  43 1 A2 0 BEXE BT i 45 1) PDO T R
i PR AT VR R AL B, G 3 B B DU J2 T B B
1 PDO ALl #h b4 A S B, X
—FF SR T M BE R BB A 48 L A B TR EE IR
i 2 AP L TR R DR P A A A R IR 2 T
Vo AR A R L R R R B S TR R 2 R R
Wik it W A 52 5 L A 2 I 2 T D R A 3% A 1) A ) T AL
WEBB B LK A & ¥ PDO WA 204 K S 484k
M. e REEEA MU 1 R 4 i A A i gk B 9
BET 4 A0 A K e B )T 2 T B AR R R
JE LR PO B B AR S, FRATT AR
2 FE R Z W B A PDO R’ JE Bl £F 4 41 21 1)
Az AR5 A ZURG S A AR K A B R A
A LA R 1k P9 R4 B 5 b RE R L X T A
AR A RMTE PR A AL B 0 A R L,

AR S 25 5K 0, PDO A4 R B AL 1 BB AR B, 45
SR BT, 318 T 4 21 P 22 R 25 #9 N T #h A3 PDO
DR AN A R 2 P T R R PN PR R T 2 1 TR 8K
K, B B S A SUE ML, ] THRaA8UEE 2
#—E L ; A i 2 X PDO W gE 47 3 )2 b B
A DAl H L AN ] 1 0 B R 1 R0 AR ) 2 L
R, B ARG 0 I PR B 5

[Z % XX W]

[1] Butler C E, Langstein H N, Kronowitz S J. Pelvic, abdomi-
nal, and chest wall reconstruction with AlloDerm in patients at
increased risk for mesh-related complications[ J]. Plast Recon-
str Surg, 2005, 116 1263-1275.

[2] Weyant M J, Bains M S, Venkatraman E, et al. Results of
chest wall resection and reconstruction with and without rigid
prosthesis[ J]. Ann Thorac Surg. 2006, 81 279-285.

[3] Sheen A J. Prosthetics in hernia repair[J]. Surg Today, 2005,
35: 196-198.

[4] Carachi R, Audry G, Ranke A, et al. Collagen-coated Vicryl



553 . BRR L AR AT SR AU E O | O A B TR P R A T 5 o 241 -

mesh: a new bioprosthesis in pediatric surgical practice[ ]J]. J ioxanone suture and results in total anomalous pulmonary ve-

Pediatr Surg, 1995, 30: 1302-1305. nous connection[ J]. Ann Thorac Surg, 1995, 60: 55-59.
[5] Chapelier A R, Missana M C, Couturaud B, et al. Sternal re- [13] Molea G, Schonauer F, Bifulco G, et al. Comparative study on

section and reconstruction for primary malignant tumors[ ] ]. biocompatibility and absorption times of three absorbable mon-

Ann Thorac Surg, 2004, 77. 1001-1006. ofilament suture materials (Polydioxanone, Poliglecaprone 25,
[6] Robertson J D, de la Torre J I, Gardner P M, et al. Abdomi- Glycomer 631)[J]. BrJ Plast Surg, 2000, 53: 137-141.

noplasty repair for abdominal wall hernias[J]. Ann Plast Surg, [14] Yang K K, Wang X L., Wang Y Z. Poly(p-dioxanone) and its

2003, 51: 10-16. copolymers[ J]. J Macromol Sci C Polymer Rev, 2002, 42:
[7] Klinge U, Schumpelick V, Klosterhalfen B. Functional assess- 373-398.

ment and tissue response of short- and long-term absorbable [15] Beets G L, Go P M, van Mameren H. Foreign body reactions

surgical meshes[J]. Biomaterials, 2001, 22. 1415-1424. to monofilament and braided polypropylene mesh used as
[8] Janni A, Lucchi M, Melfi F, et al. The utility of polyglactin- preperitoneal implants in pigs[J]. Eur J Surg, 1996, 162 823-

910 mesh in the plastic reconstruction of the chest wall after 825.

en-bloc resection[ J]. Eur J Surg Oncol, 1996, 22 377-380. [16] Gonzalez R, Rodeheaver G T, Moody D L, et al. Resistance to
[9] Gentile A T, Feliciano P D, Mullins R J, et al. The utility of adhesion formation: a comparative study of treated and un-

polyglycolic acid mesh for abdominal access in patients with ne- treated mesh products placed in the abdominal cavity[J]. Her-

crotizing pancreatitis[J]. J Am Coll Surg, 1998, 186: 313- nia, 2004, 8. 213-219.

318. [17] van’t Riet M, Burger ] W, Bonthuis F, et al. Prevention of
[10] Sanz L. E, Patterson ] A, Kamath R, et al. Comparison of adhesion formation to polypropylene mesh by collagen coating:

Maxon suture with Vicryl, chromic catgut, and PDS sutures in a randomized controlled study in a rat model of ventral hernia

fascial closure in rats[J]. Obstet Gynecol, 1988, 71(3 Pt 1) repair[ J]. Surg Endosc., 2004, 18; 681-685.

418-422. (18] JAEIk, wlidxif, Baiht, 55, 70 50 BE R X oK BRI IR KG 3% i
[11] Ramadwar R H, Carachi R, Young D G. Collagen-coated Vic- W EFRL]. FRRBEA R 2R3, 2003, 15, 94-96.

ryl mesh is not a suitable material for repair of diaphragmatic [WRmE®] 2006-09-04 [tEEBE®] 2007-02-07

defects[J]. J Pediatr Surg, 1997, 32; 1708-1710. [AXHmEE] VIFE

[12] Hawkins J] A, Minich LL L, Tani L Y, et al. Absorbable polyd-

U U USSR
c e

E—RBEEBBRINIZEARSIVNE 2007 EFEIRFE S EIS IR ST@E &N

S RERAR IR 2 AR Z B 48 T 2007 4F 9 A BAITE R G I8 —Jm AR MR R S8 2007 4858 SRS 1S
BT SV R LS TP S e o Nl Bl o) NG e Y Uy = 23 I (3 VY A Y 2 WS S N L ST S S NG S B o B S R S )
TR 95 1) A IR R A R R AT TR BRE R, S REBW W RBERR [ BUSHE ¥4,

AESCAES (1) JBE R A RE A 38 AMRE 057 2 8 BT R OB 2 505 (2) T IR 00 i BRI 5 5 (3) TERE R IR R 1 AN BRIA O
(4) e B g 1) R 012 W A0 T ARVA YT 5 (5) 18 PR TR 48 1 AP BHIG YT 5 (6) JBE AR PN 43 I8 S 98 1) 32 W SR 9T 5 (7)) JBE AR AN B 11 T R 4 Ak 3
%,

AE SCEE SR L 38 30 4 SO B (4 600 F) 45— 103, I Bt AR s soe 8

#Am H M. 2007 4E 8 A 31 H,

bk A B BE R E AR C R TR 174 5 SRR A VHB AT W, HE gk . 200433

B §if.021-25072074

W M % f . E-mail ; schhao@ 133sh. com

AR FAIHFERER 2
A E RN E L



