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Fractional determination of sodium chondroitin sulfate/
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Using Alucian Blue 8GX (AB), a simple fractional determination method was developed for
sodium chondroitin sulfate (ChS-Na) and hydroxypropylmethylcellulose (HPMC) respectively in
a drug. From a sample solution containing both ChS-Na and HPMC, ChS-Na was precipitated

selectively as the ChS-Na-AB complex under a low-pH condition.

After dissolution of the ChS-

Na-AB complex in an alkali solution, ChS-Na was determined by the absorbance at 615 nm.
The supernatant of the sample solution was subjected to gel permeation chromatography

(GPC).

The amount of HPMC was determined by the peak height of HPMC. These methods

have safty, high-specificity and high-repeatability. These methods are therefore useful for drugs
which contain both acidic mucopolysaccharide and a non-ionic polymer.

Keywords : sodium chondroitin sulfate ; hydroxypropylmethylcellulose ; Alucian Blue ; absorbance ;

gel permeation chromatography.
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BOBMEIEZ B E LT, HBHREEH L EOEER
KRVHRTEY (Fig. 1), LEMICETADOEL R
BRI RAROKERBEFTFTHDVY.

—%, eFuFisueiAFreia—2 (HPMC)
3, BEEhLSVTE2TUH)NME L%, =—F ik
AzRLEETHRONEFTFEIN1TT~100 FOFEA F >~
HOXKBEREEFTFTHY, BACHEEENSTLZEL2H
BE LT, RBRAIRE (brd) MHlh s REEGIC

T HwLRTWBEYY (Fig. 1).
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HPMC: hydroxypropylmethylcellulose
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Fig. 1 Structure of ChS-Na and HPMC
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Fig. 2 Structure of Alucian Blue 8GX

>. |2 ChS-Na & HPMC % R ICE A L7-EHEHOE
BIZDoWTE, WELENHEDOEVCEFH L CTHES %
SEET AR LEE L.

ZITEHEOE, RESOKFEYRSEL LT, BiEL
IEWHORBEETHLT VYT V7 — 8GX (AB,
Fig. 2) @ ChS-Na (23X 7§ 2 USHFREZAHAT A LI
& 1, ChSNa & HPMC DM % RENOFFREMIZ, L
PO BRI CERTAREBE (ABEE) 2HVL-0T
WET 5.

2 HE7u—

ABEDRIE 7 1 —% Fig. 3R T. BESLET T
ABDAVF Ao 0= AEMNEIZHFEL, ChS-Na D
BEHLVIEHANVEFVIVEPRICHEE TSI EICE-T
HEMEEHRL, FENCEAKEZERLCEET S, &
BTk, 1) CoORBYETVI)BRTHBR S,
615 nm 2B AWOEEH S ChSNa &%, 2) EERZY
WiF# (GPC) # T AL CEERKI O M5
# (HPLC) 2k ) HPMC &%, ThEhEERT 5.
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model formulation

AB soln. (low pH)

precipitate supernatant
wash by water
determination of HPMC
alkali soln. by GPC

(high pH)

determination of ChS-Na
by absorbance at 615 nm

Fig. 3 Flow chart of AB method

Table 1 Model formulation

Ingredient Concentrati_o]n/
g 100 ml
Sodium chondroitin sulfate 0.05
Hydroxypropylmethylcellulose2906” 0.25
Potassium L-aspartate 0.25
Aminoethyl sulfonic acid 1.0
Sodium chloride 0.3
Boric acid 0.5
Sodium borate 0.05
Disodium edetate 0.05
Water Balance
pH 7
Viscosity (mPa-s) 4

a) Metolose 65SH-1500 (Shin-Etsu Chemical Co., Ltd.)

3 % BR

3-1 HE- S K

#AF: ChSNa RO HPMC, L-7ANGIEV/BA ) Y4,
TI/ZFNVANEVEE, BT MU A EEMRG LT
5 BIBRIOEFT VMK (Table 1) 2HH L7,

ChSNa{BW: I ¥ FuAFUHlEF b v A [Hks]
ESTH (B TR, SEER) N3RAEHz v Fud
FUBERFT MUY A (TN, BEHH) % 105C T4
RRRIREME Uz, KICEMLUCHB L. EEERIE, b
WS — VIRBRIEICE Y, S8 92% DEDbDEEH
L, @B#iE%24To7. B, ChSNaDr O A EEEE
ICHW72 ChSNa DA NN — VEREEE L Y ko458
&, 2y b A: 93.2%, 2 v F B: 95.7%, O v } C:
97.0% TH o7z,

HPMC &#: A bu— xaﬁme(mﬂm%I¥§
H 7438 % HPMC2006 &) % 105T T 1 BREE L
721k, 70C DLEDXKIZHE, BHBEHRL-bDEMEHAL
7o, EBEEGIZ, HAERAFe Fud:F 7oA Fibe
o —2 2906 DEBEINICL D A P FUNEEGEA27.0~
29.0%,  FOXFs7uRF I NVEEED50~75% D

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

Beifram

bOERMEAL.

AB & : 7NV 7 7 )V— 8GX (Ingrain Blue 1, ¥ 7
<H®, AFEREE50% VL) 1gICER FIBMER, &
) 42ml, V) YEEIKFET MUY LK (FOBME
B, %) 1.79¢g RUOKEMZT100ml & L, Fl# (7
BNV 5y 7 BER, Nob5B) L-boifHLL.

TNHVER: 27 I/ T ) — v FIEMEER, %)
200 ml {2 5 mol/1 KEEILF MU 7 ABW (FGHMER,
BROWH) aml ZMACRELZOOEHHL..

HPLC B EAH: ELF FU oo (FIGHMER, B¥H)
5.8 g ZAKITMA CTHEML, 1000ml (0.1mol/1) & L72d
DEMEHLL.

32 EBRFZ®

3:2°1 ChSNaZEEZE EFVHBEZAKTHEAR
L 72## (ChS-Na 30 pg/ml) 1ml 2 AB & 0.2 ml % il
Z, 20 MIEE L%, L 72k&®W%E 3000 rpm T
30 & O EEL 72, BB Z IS CREWICK 3ml 2
Z, IIRYRELH, BUOREAFICBTERLOTHEL
7. EEBEAEBCREWICT VA )EBR S ml EMA THE
CBRLDDOERRENEEE L, FRRICERIE L BRI R
OZEREBEOK E & HITHBHEE D 615 nm I2B1) 5K
2EL, X(1) LY ChSNaBEEZRD /=, v

EFIVHEH O ChSNa & (mg/100 ml)
=(A—A)/ (A~ A) X GXRXD (1)

A ABBROBNE, A BEHBOWLE, A: 2
RBWMOWNE, . BREFEWD ChS-NaiRE (mg/100

ml), R: EERKEOGEMEE, D: ABVBROATE

%3, RIZERBHICEAL) ChSNaDEE (%) %
NS — VR & ) KD, ZOHEEFHECHV.

3:2:2 HPMCEE#%E  E7 VAR (HPMC 2.5 mg/
ml) 5ml i ABE 5ml ZhNZ, Tl LA-EEY%E 3000
rpm T 10 FEELTHEL 2. EBREA VTSIV T7 40V
¥ — (B®AL¥#, HLCDISKIS K%, 0.45pum) 2T
BLZ2bOERREEN L L. FRICHELERERE
EHICTROBMESLMLO HPLC 124t L, HPMC ¥ —2 D
EEERD, X(2) L) HPMC 2% RD 7.

EFNVABH O HPMC & (mg/100 ml)
= H/H,X G XD - (2)

H: REBEWOE -7 B E, H: BEBROEY—-I/EE,
C: BHBH O HPMC iRE (mg/100 ml), D: BHEH
DFBUER.

RES, AH, B, A, B8 7AY T TN — 86X V'S ChS-Na/HPMC IREW DT RIER 261

Table 2 Repeatability & trueness of AB method
‘ (ChS-Na)

Repeatability of
standard solution

Trueness of
model formulation

Repeat Absorbance Repeat Recovery, %
1 0.4346 1 101.8
2 0.4340 2 101.8
3 0.4473 3 98.9
4 0.4479 4 98.6
5 0.4410 5 99.7
6 0.4408 6 99.5
Ave. 0.4409 Ave. 100.1
SD 0.0060 SD 141
Ccv 1.36 Trueness 0.1

3:2:3 HPLC Y AFLRUREERHE Far7rHy
TRORERTERBE, Ao+ —, A= b TI—
BATEF—T e~k o/2GPCER Y AT A
(Shodex GPC-101, MiFIBE T H) RV 32— ¥ —
(Chromatocorder2l, Y AF AL YAV N A Y YE) %
ALz 77 23BEEREER GPC 7 F & (TSKgel
a-2500 300 mm X 7.8 mm i.d., BV —H&) % 2 RKEFIHE
BLCTHALZ. 77 AREX 40T, BEHOWREIX 0.8
ml/min, RFHEARZ 2001 & L7z, &dB, REBHE
RN Y 77 L Y 2R A 5 2 2 8EETIC, BEH
% & 0.8 ml/min Tt L 7.

4 RRRUZE

41 ChSNa DEE _

4:1'1 REH, BEMRUCEMBEYIIE  ChSNaim
W (20~40 pg/ml) EZHVTHRERELIER LA, €0
#, Y=0.0093X~0.0062, HELEE 0.9953 DITITHER%
A5 BIFERBRIERD G

ChS-Na FZHEH (30 ug/100 ml) 12DV T 6 BI#fEE
HOEL, BOLEOMNERRFEEL RO, #FR%E Table
QIR Y. MIAHERREX 1.36% Th Y, BRIFAEIHN
A SN

RIMENURIZ DWW T, ChSNa DSOS % 3T XTE
TE TV OEBMREIC, FTEBEL %5 L9 ChSNa
BERMLUCRAE LB ZH, 20 Chs-Na B2 HIE
L7z (Table 2). FHRMEILEIT 100.1%, HERZEIL
1.41% T» Y, HEEOTPHELEDHELDETHLHE
i, 01% LRIFTHo7z. T2, TFVHEHSS Chs
Na ZBW 7S5 v ZHBIZOWT, ABIEIC L IREES
HE LR, ZRBRoKEFELELZRL, HPMC Zid
Lo b F DM DB R h o7z,

4°1°2 ChS-NaOv FDEE  ChSNa ZRADKIE
HESFTHEH, AB EORLBEICNTA T Y OB
BIZOWTHRHE L. oy FORL S 3D ChSNa 2 H
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Table 3 Robustness of AB method (ChS-Na)

Recovery, %

Standard
solution Model formulation
A B C
A 99.9 97.3 97.6
B 99.6 97.0 97.3
C 102.9 100.2 100.5

Index A, B, C mean lot of ChS-Na.

Table 4 Repeatability & trueness of AB method
(HPMC)

Trueness of
model formulation

Repeatability of
standard solution

Repeat Height/uv Repeat  Recovery, %
1 93133 1 100.3
2 93563 2 100.4
3 93536 3 100.5
4 93840 4 99.4
5 94254 5 100.4
6 94013 6 99.8
Ave. 93723 Ave. 100.1
SD 397 SD 0.44
cv 0.42 Trueness 0.1

W, ERBERIHEE EFIVHERSEE ZhZENRTRL,
I URAERET o7 (Table 3). ZD#E, ChSNadO
v MR LBERBEREHCCER LB ESIIBVTY,
EFNHAROTRMEBNLEIL 97.0~102.9% Th Y, wEHE
DEFNZ EVHERTE /2.

42 HPMC DEE

4:2-1 HREH, BRMERUCEMERE  HPMCH
#: (20~35mg/100ml) %2HWT, REMEER L.
ZORER, Y= 32874X - 258.53, MR 0.9969 DIFiF
B % 85 BRI EARBERA D Hh iz,

HPMC B#FH® (2.5 mg/100 ml) 1Z2WT, 6 [@i%fE
EHROVEL, U BEOEERELRD. BEL
Table 4 (27 ¥. HINEEFZEZ 0.42% THYH, BifFk
BEEMEO R
ASIELEICDWTIE, HPMC BSOS %2 3 XCa
LETFIVHBOBRMEEIZ, TEBEL 25 L9 HPMC &
WEHRMLUCTHBEL 2% MY, 20 HPMC 2% HIE
L7z (Table 4). FHFMEINEIZ 100.1%, HIEER
#13044% THY, HE01% LRIFTHo72. F7=,
EF VA S HPMC B2 75 ¥ 2 I 2w Tl
EL72HR, HPMC OB HBRICE -2 3RO 5N T,
ChS-Na DB 3 %h -7 (Fig. 4).
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b. HPMC blank
formulation

a. model formulation
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Fig. 4 GPC-HPLC chromatograms of AB method
(HPMC)

43 F&H

U EDRE,S, AB %X ChS-Na & HPMC 5[ B2 it
BINZEFTVHRBIZBWT, RERE, BEENE L,
WONEER, 2% OB\ ChS-Na & HPMC DERET
BB ENVHRETEN. T, RROKBHBESTFTH S
ChS-Na D v MEWII L A ERBER~DOHEIT+3% b
NTHY, BEREOBE W L 2R L. ThETORRE
ERE T, WAME T &2 ChS-Na & HPMC % 58S
L7 DHMBESZRETHULEND 505, ABETIL,
AB & ChS-Na DRRM LB EMEIEMIC X 2 & HEE
ZRHL TS0, HOBRERSDOEELFITIZL L,
ETFIVHB LA O 4 % ChS-Na &I 4 F VB HF % H
RICRE LA RAORERICISHTESL L EZ 5.

EZAHT, ABBRHBRDOpHAREZXHI LX), BBk
2HETHIAY FOALF UREERA) Y EANEF I LE
DHEHFETDHET AT VERIZAT 5 AB OFIRMEAEL
5T EMBRBRAEICBVTHORTVS?, L2255 T,
AB D pH 2 BYNICHET ST LICL D, ChSNa D&
TS, e7Vve B CMoBELs a2 MEEHA RIE
14V EEGTFREEOEARIIH LT, RXRBRELERH
T&BHLEZD,

(mmﬁ?ﬁ,¥7@Lc%
27 TIHFIEBT—ERE

X 73
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2 FafF VBB P YARTE FOF S 7OV AF e u— A% FARICES L EERICOoWn
T, TVy7 7V —8GX 2 MA LR T O NEREEXHE L. BERGTICBVT, TAVY TV
Th—8GX Lar FuAfFUiEEF by A, FENOICEAEREZREERLTILRT S, kBB ET LAY
BWTHERIE, TORNREL VI FafFUHEBEF M) 2ER L. £/, EEARZ GPCH T A
WL, e FEFSTOELAF LRV O-R2ER L. IO ORBRIER, BEMrOBRNE, FREC
BEh, BUAELISHEREEA A Y UBIFERA L ERROERIICHT 5 LHTE 5.
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