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Optimization of ODA-FITC Conjugate Process and Its Application

CHEN Xiao-xiao', YIN Li-na’, ZHANG Ya-wen’, ZHOU Yun-li', WANG Sheng-hao’*, LIANG Ze-hua'"
(1. College of Pharmaceutical Science, Zhejiang Chinese Medical University, Hangzhou 310053, China;
2. Zhejiang Academy of Medical Sciences, Hangzhou 310013, China)

[ Abstract ] Objective; To optimize the synthesis process of octadecylamine-fluorescein isothiocynate
(ODA-FITC), and evaluate its application. Method: ODA-FITC was synthesized by coupling reaction with ODA
and FITC as raw materials, and the reaction process was monitored by thin layer chromatography. Its structure was
verified by nuclear magnetic resonance spectroscopy, and the optimum synthesis process was obtained with the
solvent, time, temperature and feed ratio as the investigation factors and with yield as the indicator. ODA-FITC
was then used as a fluorescence marker for nanostructured lipid carriers (NLC) by solvent diffusion method. The
ligated intestinal circulation model was established to observe the absorption and distribution of NLC in small
intestine and evaluate its application. Result; The optimum reaction conditions were as follows: the molar ratio of
ODA to FITC was 2 : 1, the solution was anhydrous ethanol, after reaction for 48 h at 60 “C. Under such
conditions, the yield was high, reaching (72.0 £3.9)% , and the absorption and distribution of its marked
nanoparticles in intestinal villus can be accurately evaluated. Conclusion; The synthesis method has complete
reaction and high yield, with simple operation and high repeatability. Synthetic ODA-FITC can be used to
intuitively evaluate the in vitro and in vivo conditions of nanoparticles.

[ Key words | fluorescein isothiocynate; ODA-FITC; TLC; absorption by intestinal microvillus

[WFEH] 20171127(003)

[E€WB] WiLA AAFFEE T H (LQYISH3000002 ) ; #i V144 B 25 DA BHL iR Wi B

[E—1EE] PRI, TEELM 1, 40K 5 B 5Y , E-mail :793488730@ qq. com

[BEMEE]  C ERENE W w5 5, N AT 45 25 R G058, E-mail : wshenghao@ 126. com;
TR W R BO , N T 2R ] BT i F Y, E-mail : 1046698407 @ qq. com

.56 -



224 B 19 1)
2018 4£ 10 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24, No. 19
Oct. ,2018

5 B &0 R ¢ Ot &£ (fluorescein isothiocyanate,
FITC) J&—Rh 76 40 M A W o e = L 25 W T 52 40 0K
R PO G ), D 5 B 2 /Y B A (9, © )
JIZ N FH T 0 KR B AR S 200 i 55 SBCRI A 9 43 A A7 100
BFgE 2 . AR FITC I 50 A0 6 82 4 L) R ¢
G BT, A AN OKORL T T 4 KOk B 4R 9 A1
G RN, b B S W T R A T 4 M s
HTE AR 9 O ) T R A R DT B ) SC 0 4
R TAE RS R (octadecylamine , ODA ) & —Fh fH & +
RERA G, ¥ H 5 FITC 8% 5 193 8 15 1 -5 B
AT R DA (ODA-FITC) |, it B A 1Y 18 ik
i K 5 5 5 TR R A AR, 25 R ) 5, X A ODA
1 FITC P TEGKRIE i 2 b B 88 F % K %
58 AT RSy B R B P PO R R
e b ok B A R, LA RORE A B R
JZAER

ODA-FITC 4K B I B 7 40 K kL 1A A AP 52 o
REFTZ BRICACR R 0 B ¢ T4 i ODA-
FITC ()75 W5 B W IR L AU A B4l B
B 5 rp 259 R X B L 26 AF R AT R G B B AL,
FELE BN 58 4 RO AR SR B4 o T i 2 03 12
(TLC) 75 Wi 0 5¢ 56 ¥ o #4 & B e L b B A7 5 12 1]
B 5 R 3 R

PR A BF 5 % = (5385 12 %) ODA-FITC )
ISR VEAT AL, I 308 A A PR 3R U A 0 T 2k
T3 G0 W 7% 55, 49 B B A S 0 2% 0, OF & i
ODA-FITC #ric 5 BT 44 K AL , 547 WL | oE 4 3 F fr
YK KL AR /N g B B8 T B W W DL, XOKE D ODA-
FITC #t— L S N R I —E W S % , B —
R S B i S
1 ##

Bt g (BT 7 73R A PR ), 4% > 90% , 41t
520140620 , 5B AL SR (BT Hz T 050 A R 2
AL AL > 90% , 4t 20150411 ) , o-FA i I R H 31
P (AL N o B A BR & A, 4l > 99.9% , it 5
20160912 ) , 3 & — ¥ ( PEG2000-SA, Japan Tokyo
Chemical Industry ) 5 F B 38 4l , H A 350 249 5 43
Mrati,

AL104 #Y B 5~ K [ Mg R 146 F) 2 40 8% (B
) AR ], JI-1A BUAE IR % 0 BEHE i (1095048 <6
I RAEAL R 1 A PR 7)), USC-502 B 75 % 1
Uedw (LI e i 1 B f A IR ), LSMT710 2 3%
YL B A 1 EE (Zeiss) , Anke GL-20G-11 B VR &
DAL L s B AR ), DRX400 B9 4% % It 4k

i ( Germany Bunker Biospin) , fif I8 ¥z ( & &% 1 ¥ 1k
T3

2 FiE

2.1 TLC Jr¥EMESr SR TLC X B b i 72 i 47
WS, SCHER [ 1T ] @ Al b X R T S R 2 (S
o5 W Wb S o = ke S W) Kb
B1(7.5:2.5,7:3,8:2,9: 1) AT H L, R A SMT
WLEE 7 Wy Wk AR 00, 1T 5 LU RS (B (RE ) , 15 )
flt TLC %A%,

2.2 ODA-FITC & A @il TLC il 52 i 72 , LA
VR I TA) REE DA R OB L O I R 7 RO 4R
br B8RSR T2 PR R AT

SR my x M,
PR == — x100% = x 100 %
B O T m, x M, ¢

K 1 my 2 ODA-FITC {52 R = & ; M, k FITC

(4 B8 IR I 5t 3 m, & FITC [ J5i & ; M, f3 ODA-FITC
14 JBE 7K I o o
2.2.1 JMEREERE EEE S0 C &M,
%€ Jz Vi B[] Sk 48 h,ODA Fil FITC /R 1:1,
VR4 90K ek 2B, N, N-— B 5L B 15 Jiic (DMF) |
LR A ODA-FITC & 5 i) % , 4 FITC
Ji R} B T 2R S S 2 R o
2.2.2 JRNBFRIAESRE FEfETE S0 C &M, [
5E ODA 5 FITC [ EE/R LR 121,858 oK e,
ST RN 0,6,12,24 36,42 ,48 h BURE Rl , % %%
SR [E] X% ODA-FITC & J 14 52 Wi, AR 45 FITC J5UR}
BE AT R A R 2 s
2.2.3  JNiURBEMBERE [E E RN B E] Ry 48 h,
ODA 5 FITC Ry EE/R IR 121,87 i Tk LB, )
N B 43 5 R 50,60 C L 2% 483 B X ODA-FITC &
B FE e AR FITC TR BE A IH 26 8 28 52 28 5o
2.2.4 FRHCRERE  TETEE 50 CKMFTT B E
SR B[] A 48 b, 35 55 S e K B, ODA 5 FITC 1y
B EEJR Ao 11,2 1,51, BN $k}
X ODA-FITC & B 52 M0, A4l FITC JEOREBE 259 2%
) 2 I 26 05 o
2.3 Z5MwRaE 4o BGE & ODA L FITC, ODA-FITC
B AR T CDCLy , R R W AL 4R A i % ODA-FITC ik 47
5N , MestreNova B4 53 A1 4k 2
2.4 ODA-FITC F5ic 44 K 45 ¥4 g JT 4844 149 14 4 1
ST E
2.4.1 ODA-FITC Fr it 44 K 45 #4 fig 0 4 K 19 & Ak

LA BAGE i R ek TR 5 v R R i BT R R, e SR
(1277 145 98 e hRic PEG & i 44 5K B 5t 45 74 2%
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A (p-NLC ) 1 A A& i (1) 40 K g 51 45 #4) 284K (NLC) .
RIKS 2 AR UM PR 10 mg, BAF 5 R Tl i 40 mg, i
H# PEG & ODA-FITC,¥% FJ/K 2B 3 mL,70 °C 7K
VB I % A3 BE K 1,500 remin ' HLASE$E 5 min
Jo A5 FLOG B AR S B0 o 1293 B0 28 0 s TR 4
T, TR PO RRIC B 9K R (NLC 5 p-NLC) .
2.4.2 YK ZE R R BT A AA A N i T W %%
e JH 45 HL I 18 R4 8BRS O [ e 2 4 K 45 g
JT AR B LEAR /N i WO B o BB SR IROK SR R 2
12 h By REPE SD K BRI IS I S 8 B b 22 B A RR
FiE (40 mg-kg ™), 3 {7 B 5 , WY M v R AT IF HE L /1
Lo e 2 B, 11 37 C Krebs-Ringer 3% W 8 11
AW, 43 0T A 9 S0 b 10 1 90 K 45 #) B o 28 1A
(NLC,p-NLC) , ¥ i % 5 o 25 4L, ik 17 K BRUME s ,2 h
Je W K ER AL BB, B AH N 1 B B, b Uk B BE N 25 ) I
KWW 258 P BE 22 v VR A B A 3, VA R
K DAPT B8 )5, FHO0 36 58 £ Il Tl 45 WL 43¢ 40 oK
K AE K BN 5 A 10

3 #£R

3.1 TLC Jyykfyssr 76 Uk AL - xd TLC #E 47
A, S5 3R WoR Y R IF 3R o — & e - i L
Y- BER) ,ODA-FITC ) R >0.8, HHfi B %
JUE Y R IFR Y A W b EE (7 3) B, RE H 1S
(0. 65) , TEULI AR R 55T AT i 43 3% 7 1 A
FITC By BE s (K1) ik # =@ W be-H e (7 3)
YES TLC & JF % 14, 7€ 365 nm %8 4b N W %% 5¢
W,

1. FITC;2. =¥ (& 4 )
E 1 FITC R=## TCL &3k
Fig.1 TLC of fluorogram of FITC and product

3.2 MR BFEL a5l LLJCK LB, DMF fE

R, RN 48 b, Z5J R 7 B A TC B I 22

(E2), 805N 54.5% ,55. 6% , U B3 A [6) 1% 57
X ODA-FITC ) 2 0 F 3 5% Wi 58 /N, 25 18 30 9 571 1

B RIE S8 TK CBEAE R N 7 o

3.3 RWIREEMHELE 50 % 4% 50,60 C AR
- 58 -

1 2
A

A. JLJK 4% ;B. DMF; 1. FITC;2. ;=4
B2 FITC RAREBEFEE R~ TCL 3%k
Fig.2 TLC of fluorogram of FITC and product in different solvent

systems

M E T %G, TLC 45 R/ % ox (K| 3),50,
60 °C B39k 54. 5% ,61. 4% ;60 °C JZ i 48 h
J&i , ODA-FITC (% 5 s 55 %5 Wi W] b, R W] 60 °C 4514
T ,0DA 5 FITC s hy B 58 4, f5 R B 5,

A.50 C;B.60 C ;1. FITC;2. f=¥)
B3 FITC R AEIRERKM™H TCL %t
Fig. 3 TCL of fluorogram of FITC and product at

different temperature

3.4 B R g BEAE B ] 4G, FITC
BEASE A TR, ROV ) B A5 W INR , S 1 48 h
J& ,FITC B 3 AH %, UL FITC 5 ODA 2 A A
SERN (K 4) .
3.5 fHkryEE 4 ODA 5 FITC EEIR L4
l:1 f12:1 B, RN 48 h 5, FITC BE & 3 5L A H
200 B YBE S 11 A ;Y ODA 5
FITC BEJR LR 501 BF, [ v 48 h J5 44 FITC B A5
ETE, HAG ALK 20. 6% , VW% L] T FITC K5
G VL, I PR AT R ODA sl K s mi 4 il 1
SR #EAT ;ODA 5 FITC BEJR L 22 1 W) )2 B 4%
FikF) 68.5% B & F 1:1(51.4% ) , F £ K
R 2:1 g EsEa(KS),

HRAE DL b 328 45 51, i % ODA-FITC A 4
T. 2% ODA Fil FITC #BE /R Lk 22 1 $0kL,60 C 4514
T, TR CBE R D7 B FE BN 48 h, BIRE % FR L
ODA 40 mg, it A JG7K & BE 5 mL 75 ¥ fi#, 75 B
FITC 28 mg JIA B3R H IR A 5] 60 C K
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4 FITC XK 7R [E B 8] B9 /2 B2 7= #1 TCL %3¢
Fig.4 TCL of fluorogram of FITC and product in different time

1 2 1 2 1 2
A B C

A.ODA-FITC (1 :1);B. ODA-FITC (2:1); C. ODA-FITC (5:1);
1. FITC;2. =4
B S5 FITC RARFRZ#LE MR F=¥ TCL %3t

Fig. 5 TCL of fluorogram of FITC and product in different

different mole ratios

48 h, R4 1k I, BUH R 0T 0 °C Kk v R ik
B2 h i R gk g et i g BEDHK O =
AW BE BRI BOK , Bas T BT Ok
P17, F 8 LR A T A A 3 RSB AR R A
(72.0£3.9)% (n=3) ., AMIKLILE 6,

Octadecylamine(ODA)

fluorescein isothiocyanate(FITC) | anhydrous ethanol

60 C,48 h
HO
(Y o
0
: -
O O N=C—N—(CH,),,.CH,
HO

(ODA-FITC)

B 6 ODA-FITC & R 8% %
Fig.6 Synthesis route of ODA-FITC

3.6 45MIBRIE SR 'H-NMR %}y ODA-FITC i

T8 (B 7), 6 7 4352 ODA, FITC, ODA-
FITC (' H-NMR £ &, & 7TA Fib2# i %% 6 2. 68 11y

1 2 1 2 1 2 1 2
Oh 6h 12h 24h

1 2 1 2

i2)
36h 42h 48 h

g A ODA S50 v & JE 19 i 7 g, & 7C & (7= %)
ODA-FITC) & 3% 7 H %, i Bl ODA-FITC 45 #4
r R T e R BT 0 (6 3. 18) , Uk B B T & Al ODA-
FITC,

aQ

E7 ODA(A),FITC(B)% ODA-FITC(C) ¥/ if 5 it
Fig.7 "H-NMR spectrum of ODA (A ) ,FITC(B) and ODA-FITC(C)

3.7 KR EWWE N ¥ G B ODA-FITC
i 10 B BT 4 KA, ke DA AN (] b 28 94 oK R AE K B
TE TR SRR o ASBIF SR SR D ORLEE AR IC T, B4R
#i Al ODA-FITC 47 bric (&) , /N g 4 B % DA
DAPL A 4L {5 (5 (0 ) . &l 8A 2y ODA-FITC #5ic
A2 PEG & 1i i 94 K K+ (NLC) (&% 8 5 6 &
G /NG B E B A AR DL SRR N
240 L D 200 R A%, % £ 2 O O Bl BT A K R, 4 2R R
NLC ANFE /N s B g 8l JL-F IR A &
IS E; & PEG &1 5 (p-NLC) , BE A
WA E /NG R R A 4E L N A
A 43 A, U] p-NLC /N i & 07 A 158 1) 18 35
P RE S i B2, UE N B 40 i A% 9B (&l 8B)
ODA-FITC i /N i T 4% B 36T 94 K kL 1) W i 43 A 7T JE
P, BB A ELOUL |V B 1 DT B 40 oK ORE 7E B 18 IR
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DL, 3% A PR G IWORE 4 25 28 GEAE i 18 12 W SOHL 1 F 5%
et TR

A.NLC;B. p-NLC
E8 NLCE p-NLC E/NFHAELHHF
Fig.8 Distribution of NLC and p-NLC in intestinal microvillus

4 HW5iTie

AKEWM T %M, 0DA 5 FITC /B R IR
2:1, 0L ) ODA 3 &, Jz B 45 357 2% Bk oK 0 1Y
ODA & = 7= Wy iy 40 B, MR 3 i i 35 75 1 ODA
We Gy T =4 W &2, i ODA-FITC VA T =4 W &,
PRI S5 Ah 30 2 T = G W B Y 0 7 W Bk, S R
1) ODA , # FHIE K BE IR EOK , LR 3R B i FITC,
DA 3] i 40 f9 ODA-FITC,

AW iz A TLC Wi ODA-FITC & i, %
FE TS I A) R EE DA RCBORE R 7 0 5 i 1 )
FAEA B T 2% ODA 5 FITC BE/RH 2:1,60 C %
PR, JEK Sl e T SN 48 h iz A i T4
fEfaie R | EE M R LRGSR T Y,
ODA-FITC 7™ 2 (72.5% ) W1 . & T SCHk [8 ] 5 12
(54.5% ) , 4l % =98% , 3 1 HoAn 10 98 K ki, g 08 4%
UL B b ST AR i 3 IR o A O, LA —
TE SR L
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