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Materials and Methods 

(Chitosan, 70-100 kDa) alaska 

snow crab medical grade (>97%) Matex-

cel (Shirley, NY, USA) sulfosuccinim-

idyl-3-(4-hydroxypheynyl) propionate (sulfo-SHPP, Bolton- 

Hunter reagent)  Thermo Fisher Scientific (Waltham, MA, 

USA) Na125I PierceTM 20X borate 

buffer  Perkin Elmer (Shelton, CT, USA)

 acetic acid, hydrochloric acid 

(HCl), dimethyl sulfoxide (DMSO), sodium hydroxide 

(NaOH), phosphate buffered saline (PBS), Chloramine-T, 

sodium metabisulfite, acetone  Sigma Adrich (St. Louis, 

MO, USA)  Alfa Aesar (Ward Hill, MA, USA)

 2% acetic acid  10 mg/mL   

    , sulfo- 

SHPP  DMSO   . 

 1:1      (70 nmol, 5 mg)

 0.1 M borate buffer (pH 

8)     1   .  

   Chitosan-BH    

 .

  Bolton-Hunter reagent (BH)   
125I

centrifugal filter (amicon ultra - 0.5 centrifugal filter unit, 50 

kDa, Merck Millipore, Burlington, MA, USA)
125I

BH-125I

 

( 1 mg) Na125I (2  mCi)

(5 mg/mL in PBS) thermomixer (Eppendorf)

3 500 rpm

(12 mg/mL in PBS) thermomixer

1 500 rpm

radio-TLC  (AR-2000, Eckert & Ziegler, Berlin, 

Germany)

(Figure 1). iTLC-SG (Agilent, Santa 

Clara, CA, USA), acetone

(Rf = 0.0: Chitosan-BH-125I, Rf = 1.0: free 125I).  

Chitosan-BH-125I    50 kDa centrifugal filter  
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. (Centrifuge 5424 

R, Eppendorf, Franklin Lakes, NJ, USA) 15,000 G

5  radio-TLC 

 3

. 

Chitosan-BH 1 M NaOH

pH Chitosan-BH

15,000 G 3

3

(  1 mg)

Chloramine-T
125I 125I

 centrifugal filter

(Figure 3A). 1 M NaOH

pH Chitosan-BH-125I

125I 2

radio-TLC

( : KBIO-IACUC-2021-233-1). 

5 SKH-1 hairless 

Small animal SPECT/CT (Nano PET/CT, Mediso, Budapest, 

Hungary) 125I Chitosan-BH-125

1, 6  1, 7, 14, 

21

CT 480 projection, 50 kVp, 

(exposure time) 300 ms

(prone position)

(1 ~ 2% of isoflurane in 1L/min of oxygen)

28.4 keV 20% (25.5 ~ 31.2 

keV)  4 (mul-

tiphinhole) 16

1.7 mm (phinhole)

step-and-shoot

128 × 128 ×360, voxel 0.234 × 

0.234 × 0.234 mm3 InterView FUSION (ver3.0) 소프

(standard uptake value, SUV)

Results and Discussion

6.2 pH  acetic acid, hydrochloric 

acid, formic acid

 pH

(10) pH 6

amine (protonation)

pH

amine (deprotonation)

(11)

2% acetic acid  0.1 M HCl

10 mg/mL

2% acetic acid

2% acetic acid

SUV =
tissue radioactivity concetration

injected activity/body weight

Figure 1. Synthetic scheme for Chitosan-BH-125I.
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 acetic acid

1 - 2%

(12). 

 pyranose 2 amino

sulfo-SHPP N-hydroxysuccinimide (NHS) ester 

pH 7.2 - 9.0

Bolton-Hunter reagent

Bolton-Hunter reagent phenolic ring

tyrosine (bio-

conjugation) NHS ester

(13,14). Bolton-Hunter

 1:1 Bolton-Hunter

Bolton-

Hunter

Bolton-Hunter
125I 

125I

Chloramine-T

radio-TLC

49.4% (Figure 2A)  50 kDa centrifugal filter

 95.7%

(Figure 2D) 50 kDa

(molecular weight cut-off, MWCO)

centrifugal filter
125I Bolton-Hunter

125I (BH-125I)

(Figure 2B-D). 95.7%

4.3%

centrifugal filter    

 radioactivity  fil

(Figure  2E). radioactivity
125I

Bolton-Hunter

 Bolton-Hunter

centrifugal filter

centrifugal filter

pH  6.5 이상

 (15), 

FITC

NaOH

FITC

(16)

1 M 

NaOH

15,000 G

 Chitosan-BH (Figure 

3A). Bolton-Hunter reagent

3

Figure 2.  Radiochemical purity analysis of Chitosan-BH-125I using 
125I. 

(B-D) After filtration cycles of Chitosan-BH-125I by 50 kDa 

relative radioactivity of Chitosan-BH-125I obtained after each 
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3
125I radio-TLC 

 84.6% (Figure 3B)

35.2% 

Bolton-Hunter 125I

125I 1 M NaOH

2

(supernate)  2% acetic acid

(precipitate) radio-TLC 

 125I (Figure 3C)

Chitosan-BH-125I 95.7% (Figure  3D) 

65.5% 61.2% 

radioactivity

125I 15,000 G

125I

15,000 G

(6).

Chitosan-BH-125I

SPECT/CT
125I SPECT/CT 영상 

1

(Figure 4A)

(SUV: 0.53)

(sodium iodide symporter, NIS)
125I  NIS

NIS 125I

(17). NIS

1

(SUV: 0.01)

(Figure 4A). Chitosan-BH-125I

SPECT/CT 1

(SUV: 60.31)

21 (SUV: 

57.69) (Figure 4B) Chitosan-

BH-125I  125I  NIS

Chitosan-BH-125I

radioactivity  

Conclusion

1.

    

Figure 4.  Whole body small animal SPECT/CT images after S.C 
injection of (A) free 125I and (B) Chitosan-BH-125I. (Yellow 
arrows indicate thyroid, white arrows indicate stomach, blue 
and red arrows indicate bladder and the site of injection, 
respectively).

Figure 3.  (A) A scheme for a selective precipitation purification of 
Chitosan-BH-125I. (B) Radio-TLC chromatogram of Chitosan-
BH-125I after 3 min reaction with Chloramine-T. (C) Radio-
TLC chromatogram of supernatant ( 125I) and (D) precipitate 

(Chitosan-BH-125

(A)

(C)

(B)

(D)
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 amino Bolton-Hunter

Chloramine-T
125I radioactivity

 NaOH

95.7% 65.5%

Chitosan-BH-125I

SPECT/CT
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