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ABSTRACT: Compared with other routes of administration, the route of administration of protein peptide drugs including oral,

nasal, pulmonary is more feasible and commercial value. The pharmaceutics methods can improve their bioavailability. This paper evalu-

ated the protein peptide drug delivery systems and reviewed the drugs in vivo stability and bioavailability research progress at home and

abroad in recent years.

Key words: Protein Peptide; Oral absorption; Nasal Administration; Pulmonary Delivery; Transdermal Absorption

Chinese Library Classification(CLC): R94 Document code: A
Article ID:1673-6273 2012 19-3762-04

2.3)h (174 1.6) h (43.2+ 1.7) h, PEG
DNA N N N Hb
o . Katre ® PEG
N IL-2(PEG2rhIL-2) Meth A
Mr N N °
1
5 1) “
(@) 1.2
3 (C)) .
. 1 . ©)
@ ®
1.1 @ N
° PEG Bl
- (Hb) -
PEG Hb (zOT) ®, ZOT
Hb
BN PEG o N N
Hb 3.0+ 0.1)h (15.0% . Hosny E A"
. Witepsol , W35
1985-
Tel:021-56663031-2101 E-mail lorrainely@163.com. Tmax 4h 12.5 %

( 2012-02-14 2012-03-10)



www.shengwuyixue.com Progress in Modern Biomedicine VoL12 NO.19 JUL2012 - 3763 -
1.3
10
Peyer's 20 TU-kg 6h 37.5%M,
1.4
1.3.1 10~100 nm
20~30h o
. Fuentes ®
4h 80 % 40 % 5
o []ﬂu
Peyer's R
° pH
(PLGA) o2 N N
48 h1, N o N
1.3.2 , .
, tel,
. Castellanos [ S/O/W BSA Onal U7
2- (PLG) (pH 1.2) (pH 7.5)
1% BSA-PLG o 6h
.BSA PLG N
90%
90% BSA 19d .
(W/O/W) S/O/W
Woo [ BSA
( ) o,
/ (PLGA) 5
PLGA-2 ( ) .
SDS 2.1
39~93 um 51%~101% o
( 60%) PLGA o o
20% PLGA o,
81%
133
o 2~3
N o (SARS)
® . @ w- (IFN)
®
@ IFNa2a
R 02 N-2-
-2-N-2- (GMDP) W/O e,
GMDP 2- (PEI2hGH)DNA
(80.1% 30.4) %", Sharma (DMABA) ey
1 2- (PG) N
(TA) N . 2,

2.2



- 3764 -

www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.19 JUL.2012

140 m? 5000
mL/min
23] 3
ey ) 3) &,
Inhale 1 Inhale
1 3mg
- Inhale
o 5 %-6
% 5-10h
. 2006 FDA
Nektat/ /
Exubera
]
3
en
KimEY 28] 1 4.1 10,1 20 rhEGF
HP2B2CD 0.22 pmol
-70°C 24 h Poloxamer407
Poloxamer188 rhEGF
HP2B32CD rhEGF
1:20 N
(LE)
LE s 1-3
4-13 21
82 (PEG282L)
60%~80%
Bol
Trotta M Bl dipotassium glycyrrhizinate
(KG) (PC) (HPC) 4:1

(1]

[2]

KG 45
JBassEA B
. 0.8 mA/cm?
(References)

[J]. ,1998,22(1):16-20
Fang Hong-qing. Research of peptide drugs preparation [J]. Progress
in Pharmaceutical Sciences,1998,22 (1):16-20
[J].
,2001,28(2):78-81
Fu Xiao-chun. Application of protein polypeptides in the biomedical
field[J]. The branch of medicine abroad,2001,28(2):78-81

[3] Katre NV, Knauf M J, Laird W J. Chemical modification of recomb-

[4]

[3]

(6]

inant interleukin 2 by polyethylene glycol increases its potency in
murine Meth A sarcoma model [J]. Proc Natl Acad Sci USA,1987,84:
1487

[J]. ,2001,36(5):292-296
Yin Chun-hua, Zhang Min. A new drug delivery systems: protein pol-
ypeptides drugs polyethylene glycol conjugates[J]. Chinese Journal of
Pharmaceutical Sciences,2001,36(5):292-296
s . [J1.

,2004,4(4):317-320
Zheng Ning, Gao Yong-liang. The studies progress of protein polype-
ptides preparation[J]. Science Technology and Engineering,2004,4(4):
317-320

[J]. ,2006,15(12):945-947
Yang Chao, Yi Zong-ning. Improve the oral absorption of enzymes

and peptide drugs and mechanism [J]. Chinese Journal of New Drugs,



www.shengwuyixue.com Progress in Modern Biomedicine Vol.12 NO.19 JUL.2012

+ 3765 -

2006,15(12):945-947

[7] Hosny E A, AL2Shora H I, Elmazar M A. Oral delivery of insulin from
enteric-coated capsules containing sodium salicylate: effect on rela-
tive hypoglycemia of diabetic beagle dog [J]. Int J Pharm,2002,237
(1-2):71-76

[8] Fuentes M G, Torres D, Alonso M J. Design of lipid nanoparticles for
the oral delivery of hydrophilic macromolecules [J]. Colloids and
Surfaces B:Biointerfaces,2003,27(223):159

[9] Kawashima Y, Yamamoto H, Takeuchi H, et al. Mucoadhesive DL-la-
ctide/glycolide copolymer nanospheres coated with chitosan to impr-
ove oral delivery of elcatonin[J]. Pharm Dev Technol,2000,5(1):77

[10] Castellanos I J, Carrasquillo K G, Lopez J D, et al. Encapsulation of
bovine serum albumin in poly(lactide co -glycolide) microspheres by
the solid in oil in water technique [J]. J Pharm Pharmacol,2001,53(2):
167-178

[11] Woo B H, Jiang G, Jo YW, et al. Preparation and characterization of
acomposite PLGA and poly (acryloyl hydroxyethyl starch)
microsphere system for protein delivery [J]. Pharm Res,2001,18(11):
1600-1606

[12] , , . .

[I1. ,2011,9(3):206-209

Hu Xiong-bin, Lu Ling-xiu, Tang Tian-tian. Microemulsion in the
oral delivery of protein polypeptides drugs [J]. Central South Pharma-
cy, 2011, 9(3):206-209

[13] , . [J1.

,2007,28(2):142-144

Liu Min, Huang Sheng-wu. Protein polypeptides non-injectable
prepa-rations research[J]. Chinese Journal of Biochemical Pharmace-
utics,2007,28(2): 142-144

[14] Sharma G, Wilson K, van der Walle CF, et al. Microemulsions for
oral delivery of insulin:design, development and evaluation in strepto-
zotocin induced diabetic rats [J]. European Journal of Pharmaceutics
and Biopharmaceutics,2010,76 (2):159-169

[15]

0. 2009,11(5):4-10

Yang Li-bo. Colonic microflora activated the biopharmaceutics
thinking of the colon specific drug delivery system[J]. Food and Drug,
2009, 11(5):4-10

[16] Mackay M, Pillips J, Hastewell J. Peptide drug delivery: Colonic and
rectal absorption[J]. Adv Drug Del Rev,1997,28(2):253

[17] Onal S, Zihnioglu F. Encapsulation of insulin in chitosan-coated
alginate beads:oral therapeutic peptide delivery [J]. Artif Cells Blood
Substit Immobil Biotechnol,2002,30(3):229-237

[18] , . [31.

,2010, 10(4):441-442

Lang Qi-mei, Huang Jia-sheng. Oral colon specific drug delivery
system[J]. Chinese medicine and clinical,2010,10(4):441-442

[19] ,
[J1. ,2005,40(5):321-324

Du Yan-jing, Tian Guo-tao. The research progress of protein polyp-

eptides drugs through nasal drug delivery system [J].Chinese Journal
of Pharmaceutical Sciences,2005,40(5):321-324

[20] Heikkinen A J. The common cold[J]. Lancet,2003,361:511

[21] . . [J]. ,
2007,21(7):521-524
Zheng Guang-cai. Study progress of peptide and protein drugs nasal
delivery system [J]. China Pharmaceutical Affairs, 2007,21 (7):
521-524

[22] s . N [7.

,2010, 8 (5):38-41

Zhang Jing-huan, Zhu Jian. New drug delivery systems of Protein and
peptide drugs[J]. Journal of Clinical Pharmacology and Therapeutics,
2010, 8(5):38-41

[23] . (1
224-226

,2010, 4(1):

Chen Xin-mei. Pulmonary drug delivery [J]. Application of modern
medicine,2010,4(1):224-226

[24] , , . \

[J1. ,2010, 39(3):365-369

Wen Hui, Dai Ya-ni, Zhou Hong. The research progress of new drug
delivery system in peptide and protein drugs [J]. Chongqing Medical,
2010,39(3):365-369

[25] s (71

,2006,27(2):119-122

Wei Gang, Jin Liang. Status and Prospects of the pulmonary delivery
of peptide and protein drugs[J]. Clinical drug in the world,2006,27(2):
119-122

[26] , . [J1. ,
2009,11(7):57-60
Liu Chun-xi, Zhang Na. Research and application of solid lipid
nanoparticles[J]. Food and Drug, 2009,11(7):57-60

[27] . (1.

,2002,11(8):23-25

Xu Jing-feng. Drug percutaneous ion import technology and skin
Electrochemical Research[J]. Chinese medicine,2002,11(8):23-25

[28] Kim E 'Y, Gao Z G, Jeong, Park J S, et al. hEGF/HP2CD complex in
poloxamer gel for ophthalmic delivery [J]. Int J Pharm, 2002, 233
(1-2):159-167

[29] Okado H. One and three month release injectable microspheres of the
LH-RH superagonist leuprorelin acetate[J]. Adv Drug Del Rev, 1997,
28(1):43-70

[30] Van Den, Bergh B A, Wertz P W, et al. Elasticity of vesicles assessed
by electron spin resonance, electron microscopy and extrusion
measurements[J]. Int J Pharm,2001,217 (1-2):13-24

[31] Trotta M, Peira E, Debernardi F, et al. Elastic liposomes for skin deli-
very of dipotassium glycyrrhizinate [J]. Int J Pharm, 2002,241 (2):
319-327

[32] Eass E A, Bonner MC, Barry B W. Iontophoretic estradiol skin
delivery and tritium exchange in ultra deformable liposomes [J]. Int J

Pharm, 2002, 240 (1-2):55-66



