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Study on the preparation and release properties of bovine serum
albumin loaded temperature-sensitive gel
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Abstract: Objective To study on the preparation of bovine serum albumin ( BSA) loaded temperature-
sensitive gel and the release property of BSA. Methods Pluoronic F127 was selected as carriers. The concen-
tration of pluoronic F127 was optimized through the inverted test tube method using the phase-transition
temperature as the index. The concentration of BSA was determined using BCA Kkits. The release property of
BSA was investigated using PBS as the dissolution media. Results The phase-transition temperature of pluo-
ronic F127 with the concentration of 20% (w/v) was 23C and retained identically when BSA was loaded.
The results of release showed that after 12h, more than 80% of BSA was released and the release property
was nearly zero-order Kinetics. Conclusion The preparation technique of BSA loaded pluoronic F127 temper-
ature-sensitive gel is feasible. The release of BSA could be well controlled.

Keywords : Temperature-sensitive gel; Bovine serum albumin; Pluoronic F127; Modified-release prepara-

tion

BOZIREAY R FHEHERSENEE BRI AR RS E A2k
Ve e BB FUF 2 mARBRIIAIT o R R KIT AR. JRERA S, B R T2
1M, B PR FURRK Y TR AE, B2y W, BN S AN, B A A
YIRS EVEZE , 5 2y B R 0 TR RS IR AS SCLAZR s A 1 (BSA) DRI 254y, >R 22 4L 1Y
iz PR , AT ARG RE ] P AR AR Z RSN AR ARI I e v 127 S dh /it s B 2 ik
PoIRET o FALR MBI A RE R ZMAY WIRGURKRIRTRA 2 R, MR BILE, R4
JEHEWIR G T 2510 24 25 2 GBI B A B B e 2

s (BRI ]85 T B £ BE RN R 8 500 F (JY2013K) Rt [ SRy 2B ikl S 28 25 R G B R 35 %
002) ;T T E4 B 4F H 4 W H (JYQ011
KM028) 1 ##

A AEEE ] 2=, E-mail ; wang_huiyun@ 126. com




- 276 - BT BE2EBEFR 2017 4R 8 A5 40 B4 4 8 J Jining Med Univ, August 2017, Vol. 40, No. 4

1.1 FZ2ME

WETTIMPIRE 2% (T8-1 B VT IR 4 45T 54k
A R AD) s XW-80A fllifeia i 713 (1
WYY AT AL AR ) A R WD) 5 B bR 23 BT X DNM-
9602G (L 50 BIHHE AR R A s BOEHR RS Al
W 556 B it (Tu-1901, J6 5038 A i A & 2
Al o
1.2 XA

HIJe e F127 (L I AR U B BR 2
) s I (T2, 3B 55 ORI & DORS 4 4k T
J7)3PBS T3 (LU Z R ERHLA IRA 7] )  BCA
A E G & (AU ZRERHA RAF]) .

2 FiEE4ER

2.1 BSA&S454r ke
2.1.1 AT RS R 100wl BSA ARifi
fh T 2ml {9 EP & i A 900wl PBS 25 i, ffi ¢
W 0. 5mg/ml, £
2.1.2 trdEfhZmyzidl  HUBE A WS L A
PBS 22 i 7 B 3 9V BE AR 1 S IS . 0l
IBOPRIE S IS 20l i AR 96 fLARHT, SR )5 B L
HmA 200l B TAEW (BCA 12581 5 Cu 250 A4
TN 50 1) K LR & T 37°C ik & 30min, F i
PR 562nm AN & RO (K1) o LAOG
FEXTVR BE AT 2 M m1 0 15 2 bR el 2 72 A =0.
0037C +0.0878 ,R2 =0.9902, LK 1,

A 1 BSA Hofe W & 09 206

C(pg/m)  9.09

13.64 18.18 27.27 36.36 45.45

A 0.125 0.140 0.149 0.182 0.228 0.254

0.300
¥ = 0.0037x + 0.0878
R? = 0.9902
0250 -
0.200
< W

g 0.150 o
0.100
0.050
0.000

0 10 20 30 % 50
WREE /g - ml™!

B 1 BSA MR - RO AR M

2E B  BSA 7£ 9. 09 ~45. 45ng/ml ¥ JE
BN B RE S T PE LR SR R R A
2.1.3 KW ORGSR I BSA BRUE M i 55 RS
L7050 PBS Fi B w5 L P AR BERR TR,

TP ERS % 6 4, TH W (n =3) A HIE (n
=3)MEWICE . HHEHNMHEHFEE. HN
HIH PR R4 R W 2,

%2 UV-Vis 0% BSA & F 945 B E £ (n=6)

RSD/ %
C/pg + ml™!
H A 25
9.09 1.42 1.51
27.27 1.33 1.45
45.45 1.54 1.66

M AT A1, H ] RTH [a] RSD {E 1)/ T 2% , 5
PV RAF A5 TR EOR
2.1.4 JnAEREDEE B BSA FR S A A B0E B
T PBS FilE 2 EE N 9. 09 g/ ml [V, 75 HH
S5 UGt £ O i, 43 DA PBS H B 25 = L AR
W EEPRUER

HL9.09pg/ml (1) BSA Frif it % 3 0y (2ml/
B3) A AR o AR EE AR ER 1ml YR AT )5
D AR A R WOGRE T RINAE 5 BSA Bk EE
FUIAE ISR . 25 3 B 7 ¥k A TSR )&
I W3,

%3 BSA B EMME (n=3)

C/pg + ml~! B R/ % RSD/ %
9.09 102 1.56
27.27 104 1.34
45.45 101 1.45

2.2 BSA BRI H ) &
2.2.1 e F127 25 R BEE R & R
H0.5g e s F127, N A 2ml pK LB FK, T
UKV R i 2h B AR R R B AR BN
2.2.2 BSA-JREBHBERCAIHI A FREL BSA J5Rk2)
40mg, I 2ml £ 85 F /K, TEVKIEHibE T, 2%
G 0. 5g W% B Je 5 F127 Ju0ki, 4R B4 2h,
ORI, ME A BSA BRI E T 37°C
K, i E 10min, BPA5 20A BSA 1Y 1] e
F127 JREEERS , & T 37 Cef e 5
2.3 AT RENNE

ARSCR B B R D A AR TR BE R B
Jeve F127 FE I T 103 B 1Y 7K o i
Smin, B fEHEE B s, AR R
U A KR TR 1°C, P4 10min 5, 4k2E Fik
HBR . H BN EERARA SN , 10 % T 1Y



%

C R AR A 2017 4E 8 A SE 40 E5E 4 1 J Jining Med Univ, August 2017, Vol. 40, No. 4 « 277

v

=2

ik B2 BRI R AR AR IR EE

2.3.1 %Eﬂ)ﬁﬁ F127 mg;{rj‘*ﬁgﬁgﬂgﬁzuﬁ
AREIIE 15% 20% 25% F127 TR H05E R B AR5 I
HE L4,

R4 FI27 R EAHAR K R 69 Hom

R (w/v) 15% 20% 25%

MEZIE(C) 40 23 20

P45 SR AT A, BT 6 v K127 Yl R G A A AR
Gk P B T v T RAAER , 7R B2 R 20% LA Bsf, AH
A EE RN Sk o SCRRAR A, 7] Bsf e st 68 G 11
JE Rl a6 M2 R BE S LR, e LA 20% (w/v)
VB BAJE v F127 Y A505E I 1) e 2K I o
2.3.2  #A7 BSA IREBECAHAR IR He2.2.2
TR 75 ik il #& BSA L f5%E IS, BSA 1Y ¥k B
20mg/ml, F127 ¥R FE N 20% (w/v) , 5 225
TROEE IS R AR AR T B2, A5 SRR WY, A BSA )5, TR
BEWE 5 25 R B AR AR TR TR 4, 75k 23°C
2.4 BSA BHBRIBHKE YR

PR 2.2.2 WUT Jy ik 5 BSA IR BURE e, 78
G T HL 300wl i A E] transwell /NILH, R )5 4
NG A B B E 37°C 14 PBS 2% whifi v, 2%
R ARBUN 15ml, B E IR G 45 1 P35 1R
& 100rpm 33 BE R 37°C o FE T A E) A, B
TR, b 78 [ AR R RR B 7 e RO . A i
WR 2.1 R BCA 155 85 1 BSA (IO R,
FOAFRAERN 25 BSA BYHRJE, #5053 4% 1f ) 5 T
BERE TR OB T B BSA (R, 45N S Fr
7No LA BSA By Z B AL, R E] S
BEARARAER . DL 2,

A5 BSA-ER & FI27 MBI R ABHES K

B+ 12 /h 0.5 1 2 4 6 8 12

A(n=3) 0.105 0.096 0.115 0.085 0.130 0.076 0.121
0.184 0.097 0.111 0.120 0.148 0.090 0.095
0.126 0.111 0.090 0.133 0.111 0.128 0.104
C(n=3) 4.559 2.306 7.351 - 11.405 - 9.153
26.000 2.557 6.360 8.703 16.450 0.595 2.036
10.324 6.270 0.608 12.306 6.360 10.865 4.559
Q(n=3) 8.352 12.578 26.048 24.991 45.889 40.376 57.147
35.376 38.882 47.536 59.377 81.760 82.569 85.339

16.759 26.937 28.049 48.025 58.350 75.987 83.386

100+

RIARERER/%

time/h

B2 BSA-E3 R % F127 Basic st A sk
BSA & sk v 2%,

HIZE AL AT, BSA 233 [ Je ve K127 JEL e
RGP, BAZBEACR B ) Al <k
12h, HEANE F BSA BB 2%, 08 T % %
B

3 itig

e T, XA, B —Fh f R LM
PEO FIZRE M PPO M i Btk Yy, Horp
EE T 127 (IR DI 407 ), P U K BEE A
HAT i BE AR I L 25 TR, 2 H R T
ZHL RSB ARG R T, F127
PASAS G 54715 5 B L TH &, F127 23 1
KA B PPO oK T ISR s i K B N &
HiZK PPO Ly SME N H KA PEO J B i BKIE L
Ho YRE|—E R L IR BT, i TR
HERRGE S BE I o A SCRIVEE FH 28 B Sy 284
il 7 BSA BB A2 R o

IR Ryl 25 25 R GG 25 WA AGH] VBRI |
WA HERIORLZS 25 R LA o BRI IR I s i
14 B AR 2 o AR — R SR 1E N BRI TR
(1 = 22 (8] AR S AL, R 25 B PP FE i 1A R 20 i
TR . E N 120 60 44X P F ot Rz i
BiJa , GERZAO AT LA R 3R B S G, BTE B 29
P2 YARS E EATEE oy MIA ER 7/ o O i s = QU
PGB R B R B BB L, IR A AL £
0 LU E \pH BURE DUBURIESE A . IR
SRR A BRI, RIS I BRI , TR S B B — T
JEOIRAS, Al LA 34 Rl 259 4 g S R
Jai, B TR T iR TR AR T o [ AR P
B, NS BURRR IR (T 465 281 W)



VT R4 2017 4E 8 H 25 40 55 4 8 J Jining Med Univ, August 2017, Vol. 40, No. 4

- 281 -

6 Ihgg

1R B V8 SO B A A Bl T i e B0 R A 119
BEXTPEAN AP, 6T 300 T A AU R s P e Jo
R HPERE R S E M ED . (TR B
12)2006—2016 41 B¢ 51 18 SCHY A i ) 4 P 7
2008—2011 4, FA i 2 BHR AL & B2 MR SR 25 )
7 IR B P A Al BE v 2 ZRiR IR Kie
IEREE RERL R H o XRS5 1E SCEA
FEES TERET, RV s 805 118 0™ A T8
R I 1 K, 393 ) i 0 07 A S T S B
KHAEE o DI, COF 77 BR A Be A 400 LI 5 45 S
A USCER B2 o3 B, s o R R, i v 390
TR A E YRR BV K ol PR 22 O R S B
T RBEE e I T Sk R

S 30k

[1] Francis H. The information-seeking behavior of social

[2]

[3]

science faculty at the university of the west indies, St.
Augustine Campus [ J]. The Journal of Academic Li-
brarianship,2005,31(1) :67-72. DOI;10. 1016/j. acal-
ib.2004. 11. 003.
Belkin N J,0ddy R N, Brooks H M. Ask for information
retrieval ; PArt i. background and theory[ J]. Journal of
Documentation, 1982, 38 (2) : 61-71. DOI; 10. 1108/
€b026722.
Ak, B, H B (T B S IR 5 4R )2010-2014
FRIAAN T AT ] 7 E 5 F3Rk,2015,38
(3) :197-199. DOI: 10. 3969/j. issn. 1000-9760. 2015.
03.014.
# KA, EF X, wuemh. (F BAEM A A L) 1990
- 2002 F e E LA [J]. F EARE R HR,
2003,14( 3) :264-266.
RS (HBFR) MR L[], mBFR,
2010,22(6) :562-564.

(YfsHEE 2017-06-09)

(AXHE:ARRE)

(L35 277 )

S ASCHI I BSA-Y R 5 F127 ORI R
Yo VST IEAE 23°C , BEMON T 7T 35 12k, 205 T2
SR

SE

[1] Brekke OH,Sandlie I. Therapeutic antibodies for human
diseases at the dawn of the twenty-first century[J]. Nat
Rev Drug Discov,2003,2(1) :52-62.

[2] Coelho T,Adams D,Silva A et al. Safety and efficacy of
RNAi therapy for transthyretin amyloidosis[ J]. N Engl J
Med,2013,369(9) :819-829.

[3] Kim HJ,Kim A,Miyata K, et al. Recent progress in de-
velopment of siRNA delivery vehicles for cancer therapy
[J]. Adv Drug Deliv Rev,2016,104:61-77.

[4] Beck A,Wurch T,Bailly C,et al. Strategies and challen-
ges for the next generation of therapeutic antibodies[ J].
Nat Rev Immunol ,2010,10(5) :345-352.

[5] Weiner GJ. Building better monoclonal antibody-based
therapeutics[ J ]. Nat Rev Cancer,2015,15(6) :361-
370.

[6] Moroz E,Matoori S, Leroux JC. Oral delivery of macro-

molecular drugs: Where we are after almost 100 years of

[7]

[10]

[11]

attempts[ J]. Adv Drug Deliv Rev,2016,101 :108-121.
Ye M,Kim S,Park K. Issues in long-term protein deliv-
ery using biodegradable microparticles[ J ]. J Control Re-
lease,2010,146(2) :241-60.
Colson YL, Liu R, Southard EB, et al. The performance
of expansile nanoparticles in a murine model of perito-
neal carcinomatosis [ J |. Biomaterials, 2011, 32 (3):
832-840.
Kamat AA, Kim TJ, Landen CN, et al. Metronomic
chemotherapy enhances the efficacy of antivascular
therapy in ovarian cancer[ J]. Cancer Res, 2007, 67
(1).:281-288.
Vassileva V, Allen CJ, Piquette-Miller M. Effects of sus-
tained and intermittent paclitaxel therapy on tumor re-
population in ovarian cancer [ J ]. Mol Cancer Ther,
2008,7(3) :630-637.
Vassileva V, Grant J,De Souza R, et al. Novel biocom-
patible intraperitoneal drug delivery system increases
tolerability and therapeutic efficacy of paclitaxel in a hu-
man ovarian cancer xenograft model [ J]. Cancer Che-
mother Pharmacol ,2007,60(6) :907-914.
(KRB 2017-07-11)
( AR HREE PR3



