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Preparation of azithromycin-ion exchange resin complexes for taste-mask-

ing and controlled drug release
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Abstract In order to mask the bitterness of azithromycin (AZI) and individually regulate the drug release rate to
reduce gastrointestinal irritation, immediate-release AZI-Amberlite™ IRP64/HPC and delayed-release AZI-
Amberlite™ IRP69/RS100 were prepared by modifying with hydroxypropyl cellulose (HPC) and Eudragit RS100,
respectively, and further combined to achieve controlled release. The drug loading and drug utilization rate of
AZl-ion exchange resin complexes were measured; the structure of AZl-ion exchange resin complexes was
characterized by differential scanning calorimetry and X-ray diffraction; and the wetting humidity, odor masking
effects, in vitro dissolution and release behaviors were determined. The results showed that the formation of AZI-
ion exchange resin complexes changed the original crystallization state of the drug, that the 2. 5% HPC-modified
AZI-Amberlite™ IRP64/HPC and the 0. 5% RS100-modified AZI-Amberlite™ IRP69/RS100 demonstrated good
taste masking effect, and that their combination in the drug content ratio of 13 : 67 achieved the expected drug
release behavior, i. e. rapid release of AZI in the first 10 min and smooth release in the later 6 h. These results
indicated that the AZI-ion exchange resin complexes prepared by surface modification and their composites

could mask the bitterness of AZI and realize the flexible adjustment of drug release rate, which lays the
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foundation for the research and development of new AZI preparations.
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Waters) 5 BS 1248 43 #1 KF- (At 50 38 2 R B 2% =
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101S (R 3 B RAL AR B 2 A FR A H] ) 5 o P i 8%
T4 DHG-9240A (| 1RRKS 2 SE 3 e 485 A1 PR
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2.1 AZI-B T X #e bt g o4 o3 ) & BAS A
2.1.1 AZI-Amberlite™ IRP64 £ &4 894 & &
BB R 65 mg, B T 100 mL [BJEE B P, A 4l
7K 30 mL %% , FEFREL AZI 300 mg I8 TAF R K %
Wb, )5 A Amberlite™ IRP64 2 g, 75 45 “C N HL
B 1 h 5 UV, e T 45 CCHER L
T2 h,

2.1.2  AZI-Amberlite™ IRP69 £ &% 84 % &
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AT B2 82. 5 mg, B T 100 mL [EFE B, i A
4li7K 20 mL A f# , FEFRICAZT 400 mg ¥ TAH B RR K
WWOH BRI Amberlite™ IRP69 2 g, 7E 37 CF
UM 4 h 5 L UR BRI 1), 7= T 45 "CHER
HET2h,
2.1.3 AZI-Amberlite™ IRP64 £ 44y o4 it — & 15
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B[l 25 mg/mL) , U4 AT RS100 15 W R 5% (whv
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T A R T A SO R R LG Ry 1225 B FE 1 h )5
PHUBVEE Y, P E T 45 CCHUR LT
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#2100,

TGS C IS, W SAH : 0. 05 mol/L B R
A A (20% W R JE 25 pH 8. 2)-H 2 (25:75) , 4%
W - 210 nm, P % : 1 mL/min, A3 : 30 °C, ERE
12120 pl.
2.2.2 ETARKETHEDSC) RAZERAHGE
A BT AL X AZT . Amberlite™ TRP64 . Amberlite™
IRP64 5 AZI Y IR & W) Fil AZI-Amberlite™ IRP64
BEWITDSCIE , FHRH #2410 C/min, FHE
. FE A 30 ~ 300 °C.
2.2.3 XHL&ATHE(XRD)  XF AZI, Amberlite™
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Sk 1:4) 3547 XRD 4041, S35 BE Ry 3° /min, F
A2 ~50°,
2.3 AZI-B T M LA i1a R E
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17 b TH B R R, b TR BRI, A SR R
TR R AR 2 . BB R R A R

FEBANE PN RFIAE , 25 4875 £ 4 80 mm,
FH 7K 1 R A 8 BB Y R 4R 1) KR Y 4] K
ERAAE Lo KRR AR (9 BRR) T LG 1R, il
SEARE N S B BT . BRALRE AT I
3w,

T

Dried drug-resin complexes

!

A

»2 Wetted drug-resin complexes

Figure 1 Sketch of capillary rise test apparatus
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I AZI-Amberlite™ IRP64 % 4 ¥ i) DSC 8 v, AZI
TE 100 ~ 150 °CZ [8] iy W 06 3 2% IR B AZL Y
Amberlite™ IRP64 2 [B] AN 2 ] 5L W) BEAE H , 1
ST TR ES G 2R R 11

50 100 150 200 250 300
7/°C

Onset*: 263.9 °C

50 100 150 200 250 300
7/°C

Figure 2 DSC spectra of (A)azithromycin (AZI), (B)Amberlite™ IRP64, (C) physical mixture of AZI and Amberlite™ IRP64 and (D) AZI-Amber-

lite™ TRP64 complexes
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Figure 3 XRD patterns of (A) Amberlite™ IRP69, (B) AZI, (C) AZI-Amberlite™ IRP69 and (D) physical mixture of AZI and Amberlite™ IRP69
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lite™ TRP69/RS100) % [l 23 [ AR A2 G 1y 25 1T 114 7 i
AT RS BOR 47 1 e oR SO PR 22 Bl . %58
6 M0 TR SE BB MR S T AZI-BS T AS B IR 2
i R
3.3 AZI-B T BG4 69 Hrk SR AF N
X BEWRBE 73BT 2R Gef 21 1Y) 4 A5 AR 1 B
JFH SPSS B HEA T P 24 b BT PCAL™ 55 5 WL IR 5.,
4 PCA Y255 mT DI A AR AT 5 AZI-Amberlite
IRP64 5 545 JFURH24 22 ] g i g )

B

80 [ -e- AZI-Amberlite™ IRP69
-8 AZI-Amberlite™ IRP69/RS100

Height/mm

0 5 10 15 20 25 30 35 40 45

{/min

Figure 4 Plots of capillary rise height vs time for (A) different modified AZI-Amberlite™ IRP64 complexes and (B) AZI-Amberlite™ TRP69 modified

by Eudragit RS100 or not
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Figure 5 Two-dimensional principal component analysis (PCA)of (A) AZI, Amberlite™ IRP64 and different modified AZI-Amberlite™ IRP64 com-
plexes and (B) AZI, Amberlite™ IRP69, AZI-Amberlite™ IRP69 and AZI-Amberlite™ IRP69/RS100

MR 2L A 2 (Euclidean metric ) J& 22 4 J& 25 [A]
P R Z IR B FLSERE B o AR S rh, n] LUKS R
G 2 A0 95 BB (distance of bitterness in E-
tongue) , BI7E PCA & H1 451> AZI-Amberlite™ IRP64
A5 ERE2 Z B BB, v B BOR , IR ROR B
U o AEARSZR AR RE AR AT 3 U, Ho e

J AZLEY 3 PAT B 5 & A AZL- B 28 B
BEDH 3 FATEIR T PR (n=9),
W21 7R , HPC FUJLHRRAF RS100 7] LAME 5% AZI-
Amberlite™ IRP64 & & W) W HE R SR , Hob U2y
RS100 1 25 2R Fe 4f 5 JUHF A7 RS100 A LAY 5ift AZI-
Amberlite™ IRP69 & &9 (I HER SR o

Table 1 Distance of bitterness inE-tongue of AZI-Amberlite™ IRP64 complexes and AZI-Amberlite™ IRP69 complexes which modified by different

materials or not (x + s,n = 9)

Group Complexes

Distance of bitterness in E-tongue

AZ1-Amberlite™ IRP64 complexes

AZI-Amberlite™ IRP69 complexes

AZI-Amberlite™ TRP64
AZI-Amberlite™ IRP64/HPC
AZI-Amberlite™ IRP64/RS100
AZI-Amberlite™ IRP69
AZI-Amberlite™ IRP69/ RS100

2.994 +0.199
3.224 +0.198"
3.768 +0.184™
2.418 £ 0.106
3.066 + 0.137"

The result of one-way analysis of variance: “P<0. 05 vs corresponding unmodified groups; *P<0. 05 vs AZI-Amberlite™ IRP64/HPC

3.4 AZI-BF AR5 5 M 09 IR HAT A

AN [F A4 RHE i AZT-Amberlite™ TRP64 & & %)
(1A A0 T i 245 SRt 8] 6-A Fros . Horp AR &
RS100 £ B 25 M B , HPC 2 RS o bR 25 4 i i
o JUAFAT RS100 2 —FP 8 B AL A b B, 02>
TR, T HPC AR HE AZL By %5 1 Al B
S HPCAB i 18 52 45 ) 2% T Y Pk 3 o, o 3
fisk 245 00 P9 BSF ) 48 6T, B S T A R R A A
NE 5 AZI AT A5 He

AN, an Kl 6-B BIr g, R & i B9 AZI-Amber-
lite™ IRP69 & A WA A6 BN S BEILE , S min FE
W35 45%,3 ~ 4 Wik BIEZBOE A, S
RS100 &4 5 1) AZI-Amberlite™ IRP69 & 4 W1 1 5

BEAS E 3% , 20 min N 25 B /N T 15%, BLJG
FEET RS100 ¥ B2 B g, HORE 2R 21 | (H 76 5 280k
FETE RN E A WTE 6 h B2 AT 60% , BE2h A
SEA, RINFI A R2E 80% L Y ESR . Mtk , vF
— 0. 5% Ju 45 A RS100 HEAT & 1 i [a] XF R
25T NI 2K ANIE 6-C BT , 45 1 s ] i
K, 2 ARSI . A Bt ek 5/
15 min & A5 W0 RE 251K IH A7 AE 28 B[ 255 A& 30 1
45 min B2 Y BB E  (HETE6 h(1)
B A2 50% ; A LL T &, AR [A] 24 22 min B}
BEYRBRGL A, H 6 h il B25ik 80% , MUt
F5: 25 RS100 14 4 AZI-Amberlite™ IRP69 & & ¥ 1Y
25K 0. 5% Judiar RS100 &4 22 min.
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Figure 6 Drug release profiles of (A) modified AZI-Amberlite™

IRP64 complexes, (B)AZI-Amberlite™ TRP69 complexes modified by
Eudragit RS100 for 60min at different concentrations, (C) AZI-Amber-
lite™ IRP69 complexes modified by 0. 5% Eudragit RS100 for different
incubation times (¥ + s,n = 3)

3.5 AERITE AWM RINEFAT A

AZLBR T BHA SR 025158 E g 8 &) 2
N o 5 HREHIFAAR EE K AZT ] 28 R il 55 T LADR,
DR IREOR AZ 2B A RV o [l
PUA: 2T A BT [B) P 3k B e/ N TR VR B A BB &
RG5O BRI R AE IR T 5 S R i —
) RAETT R RS 25— IR PR 252 ¢
AZ1 B9 2% BE 59 Zmax®FN £ 75 1 45 25 07 6 ()
HEE 1 K452 500 mg, WA HIFH A S5 =R 2 g,

HATS min 5% 10 min BE25 29 25% (B 500 mg AZI) .

M #i AZI-Amberlite™ IRP64/HPC Fll AZI-
Amberlite™ IRP69/RS100 F A4 JRCE i , 43 %
TR ZH A AW, B AZI-Amberlite™ IRP64/HPC
5 AZI-Amberlite™ IRP69/RS100 LAX i AZI 5 1 L
A3 R 123813167 1 Ll 4 &, 4 e mT LLFE i
[i] PN R il — 2 1) 24 i T T GR BINR T VR B R 2
B RIETE TG WG 6 h NP AR 2, il X i b
SELPY O NS WS e n s aa o R/ I NEL NV =i
i 28 5 S PR B h 2 (0 X6 EL , B R fh 8 5 52
Progem &G B m , A Gt E ST
WiAT R kB T H B . AZI-Amberlite™
IRP64/HPC 5 AZI-Amberlite™ TRP69/RS100 (1) I
Bk 1:3 8, %A 7T LAFERT S min PN BT 25% 1Y
2y, Jr WS RSB 25 1 7F 6 h NIA 21 80% LA L i i,
B . 124 AZI-Amberlite™ IRP64/HPC 5 AZI-
Amberlite™ TRP69/RS100 f4 H 51 A 13: 67 i, B i
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Figure 7 Theoretical and actual drug release profiles of combination-
sofAZI-Amberlite™ TRP64/HPC and AZI-Amberlite™ IRP69/RS100 at
different drug content ratios
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