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Study and Evaluation of Mupirocin Ointment ir Vitro Release

LU Lihua'?, CHANG Yizhuo’, WANG Lixin>, CHONG Xiaomeng”* , XU Hui', NING Baoming’ (1. Yantai University,
Yantai 264003, China; 2. National Institutes for Food and Drug Control, Beijing 102629 , China)

ABSTRACT: OBJECTIVE To establish an evaluation method for the release of mupirocin ointment in vitro, according to the quali-
ty research of ointment preparations at home and abroad and the technical guidelines for generic drugs. METHODS The diffusion
cell method was adopted, the release membrane was polyethersulfone membrane, the receiving medium was sodium dihydrogen phos-

min~", and the sample size was 300 mg. The concentration of

phate buffer solution with pH 7.4, the rotation speed was 600 r -
mupirocin in the receiving solution at different time points was determined by HPLC method, and the cumulative release and release
rate were calculated. The particle size morphology and particle size distribution of mupirocin ointment from different manufacturers were
determined by particle size analyzer. The viscosity of preparations from different manufacturers was determined by rheometer.
RESULTS The determination method for the release of mupirocin ointment in vitro was established, and the precision, durability and
discrimination of this method were good, and the consistency evaluation was made for preparations from different manufacturers. There
were great differences in particle size distribution and viscosity between different manufacturers. CONCLUSION The differences in
particle size distribution between different manufacturers reflect the differences in preparation production process, and the differences in
viscosity reflect the differences in preparation prescription, both of them can affect the release rate of mupirocin ointment in vitro.

KEY WORDS: mupirocin ointment; diffusion cell; in vitro release; particle size distribution
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Fig.1 Particle distribution pattern of mupirocin ointment from

different manufacturers’ preparations (1 —8 are generic pharma-
ceutical preparations )
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R1 TR XEEY EHFH
Tab. 1

KA HFAEE . wm
Characteristic values of particle size distribution of

mupirocin ointment from different manufacturers. pum

Manufacturers D43 P10 P 50 P90
Innovator drug 85.33 10.75 16. 40 44.00
1 47.53 10. 30 12.03 17.32
2 91.32 12.21 29.31 47.18
3 71.36 10. 37 12.79 22.69
4 40. 66 10. 62 15. 82 34.68
5 40.01 10. 51 13.57 22.99
6 36.99 10. 32 13.15 29.63
7 37.91 10. 45 12.99 20. 18
8 37.63 10. 37 12.52 19.27
2D 43 - FPAORAR; P 10 - /NFHRTSHCT AR 10% ,P 50, P 90 [FJHE,
Note : D 43 — the median particle size; P 10 — particles smaller than the current pa-
rameter accounting for 10% , and the same applies to P 50 and P 90.

22 WHREEE RS

R BB 5 AR R 2
(PEG), 4 #% PEG400 + PEG3350, mf, PEG400 +
PEG4000, % Herschel-Bulkley 5 & %} 87 Y] i 11
BE BT D) A ) A8 il Ze AT 4G, TS 30 F 0T D)
RINAEM R, &) 2" mBEE L2, H
2L KR EA S, B K ST K 8
7 it 266 P 5 D 0 7 et R 22 R o

2.3 REMEREBENE
SLUCH AR MRS R WL 3, di 3 3 n] I, 5L T

BERAE32 CRBAM T, 24 h WEChRE .. S
AR BRI pH 7. 4 BEIRER G2 v, 2 5L
VCI REAE L PR VS A P 2 7506 T 2 S5 R B
7N, SEVCE BLAE pH 7. 4 W2 ER 52 vh i rh R RNV A
N 11,91 mg - mL™" o SEE HOR AP O AR R
12 mL, i BV R FAERAE 2.3 g LUK, pH 7. 4%
AR B A AT RSN B B0 T e T TR A 2
2.4 ERZERFERMER T FWET
2.4.1  JEOERHINGR ORET RN R R A L uE
JIEEXF B DT 5 L Fr I BRI 52 5 SR L 4, 3 4 [l
REEFLR]A, ISR X B DT B B 45 JOR B P o
2.4.2  BEIRMER: SRS T Merk 2AF] 3
AR BT JEE, 43 53] A2 PES JiE MCE & PTFE JiE, i
FE AN REICE BPCERIMERE L. Lk g5 1
DL 2 ~4 FNFe 5 ~7, S55E3W], MCE AL SR Bk
- Z B’ 2 8] A FR R 22 (RSD) 38K,
AN G0 X 43 BN K, HLRECT- 5 AR — 2, 52
¥ %K . PTFE 1 PES JERS RSD H%5/0N, HLBE
JiBRaAE  H & PTFE BRI, AN K Z 0] X
S EARK, B ZRURHCRANN PES Ji), it LAy 25 e £
PES [JRAF A BT A B 8CE Bl S0 ) ARl e

P EZGp ek 2024 4R 12 H 55 59 #5455 23 i)




R2 TR ZEEZERFHAME

Tab.2 Viscosity values of mupirocin ointment from different

manufacturers
Viscosity Viscosity
Manufacturers b Manufacturers b
/mPa - s /mPa - s
Innovator drug 2. 83 x 10° 158.77 4 1.00x10° 44.13
2 5.64 x10° 323.92 5 8.52x10° 28.60
3 3.10 x10° 246.22 7 9.43x105 37.45
1 2.02 x10° 140. 61 8 9.36x10°  39.56
6 1.37 x 109 96.37

®3 HEFER CRBREUELER
Tab. 3 Stability results of mupirocin in 32 °C water bath

t/h Area
2 2 663.28
6 2 636.33
8 2 661.98
10 2 636.93
24 2 664.01
RSD 0.55%

R4 FRETRM %
B on=3x=+s

Tab.4 Adsorption test results of different types of microporous

WAL R KT F B R MK S

membranes from different manufacturers for mupirocin. n =3 ,x +s

Manufacturers Agela Pall Merk

Materials MCE PTFE MCE PES PTFE
Recovery rate/% 100 £0.02 100 +0.01 100 £0.37 100 =0.01 100 +0. 21
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1 000
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12/ min
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EEEEFTREGK R, n=6,2%s
Fig.2 Relationship between the mean release per unit area and
the square root of time of mupirocin ointment from different man-

ufacturers using PES membrane. n=6,x +s
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Fig. 3 Relationship between mean release per unit area and the
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square root of time of PTFE films. n=6,x £
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Fig.4 MCE membrane-The relationship between the mean re-
lease per unit area of different manufacturers’ mupirocin oint-

ment and the square root of time. n=6,x +s
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RS TR XELY ERF PES RESBEHIFI. n=6

Tab.5 In vitro release of PES membranes from different manufacturers of mupirocin ointment. n =6

Manufacturers Innovator drug 1 2 3
t/min Cumulative release rate/% SD Cumulative release rate/% SD  Cumulative release rate/% SD  Cumulative release rate/% SD
10 26.09 0.27 25.75 0. 80 30.23 0.76 27.76 1.35
20 38.30 0.43 43.33 1.17 48. 68 1.12 44.77 2.01
30 49. 84 0.70 63.43 1.52 66. 38 0.89 62.83 2.58
40 62.43 0.55 79.76 1.67 79.07 1.04 79. 61 2.91
50 77.34 1.11 86. 44 1.39 87.85 1.03 93. 69 2.79
60 90. 86 1.09 88.19 1.13 89.96 0. 66 100. 36 1.65
90 98. 84 1.04 92.19 0.36 90. 89 0.20 103. 54 0.76
x6 TR XEILEEHF PIFE BEAEMEHIFR . n=6
Tab. 6 Release of PTFE films from different manufacturers in viiro of mupirocin ointment. n =6
Manufacturers Innovator drug 1 2 3
t/min Cumulative release rate/% SD Cumulative release rate/% SD  Cumulative release rate/%  SD  Cumulative release rate/% SD
10 18.92 0. 83 34.63 1.22 26. 17 0. 46 44. 66 1.77
20 32.47 1.39 52.21 1.49 44.59 0. 69 67.06 2.05
30 49. 64 2.37 69. 26 1.86 66. 34 1.05 84.57 1.56
40 68.78 2.73 80. 87 2.22 78. 67 1.02 91. 86 0. 83
50 87.50 2.15 86. 59 1.46 80.93 0. 66 93.93 0. 62
60 91.39 0.16 88.32 1.04 81.55 0.50 94.33 0.58
90 92.11 0.04 88.99 0.99 81. 81 0.45 94. 49 0.58
®7 TR REEZEHRF MCE EHRAMERFEN, n=6
Tab. 7 In vitro release of MCE membrane from different manufacturers. n =6
Manufacturers Innovator drug 1 2 3
t/min Cumulative release rate/% SD Cumulative release rate/% SD  Cumulative release rate/% SD  Cumulative release rate/% SD
15 8. 10 0.74 9.08 0.46 9.25 1.62 8.29 2.41
30 14.52 1.36 15.15 0. 80 16.51 2.81 14.52 4.23
60 35.22 3.43 34.79 1. 80 25.30 4.16 22.24 6.71
90 60. 44 6.15 62.42 3.28 36.55 5.21 31.56 10. 69
120 79.53 4.80 82.76 0.91 62. 84 7.01 58. 64 9.97
180 92.25 0.56 85.02 0.70 77.17 7.23 75. 80 7.82
240 92.79 0.50 85.48 0. 68 83.75 5.82 94.58 5.30

KR8 FEHERLTERFTFE) X PES BEEMBHLER, n=6

Tab. 8 In vitro release results of PES membrane from different manufacturers of the innovator preparation agent of mupirocin ointment. n =6

t Merk Pall Agela
/min Cumulative release rate/% SD Cumulative release rate/% SD Cumulative release rate/% SD
10 25.75 0. 80 30.77 0.64 18. 86 0. 64
20 43.33 1.17 48.31 1.87 28. 89 0.93
30 63.43 1.52 66. 18 2.58 40.78 1.30
40 79.76 1.67 80. 06 1.78 54.77 1. 68
50 86. 44 1.39 89.02 1.25 70. 81 1.43
60 88.19 1.13 90. 95 1. 18 83.54 1. 15
90 92.19 0.36 91. 66 1.17 90. 24 0.62
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Fig. 5 The relationship between the average release per unit area

of PES films from different manufacturers and time. n =6 ,x +s
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2.5.3  [NR SLERSENUG AR 6 YO B
RIS R R R DL B AR B 1 SRR R R
THA TR B BRI R RS R B A LA S [l i
RO AR LR 1L, iR 1 AR, Bl R AR
95% ~105% JuE N, fF 6 250K o

2.5.4 WM 37 2 I IR R AR IR R AR Ak
(32+1)C EMEAZ( £10% ) FZYk pH 254k
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Tab. 9 In viiro release results of mupirocin ointment with different sample sizes. n=6,x s

1 200 mg 300 mg 400 mg
/min Cumulative release rate/% SD Cumulative release rate/% SD Cumulative release rate/% SD
10 27.78 0.40 25.75 0. 80 18. 02 0.58
20 44.70 0.62 43.33 1.17 29.65 0.91
30 61.17 0. 84 63.43 1.52 43.40 1.32
40 74.26 0. 86 79.76 1.67 58.21 1.67
50 78. 88 1. 11 86. 44 1.39 71.59 1.95
60 79.82 1.18 88. 19 1.13 79.58 1.77
90 80. 52 1.16 92.19 0.36 84. 86 1. 66
SO0 e soomg F11 HICB B S A R A R
=}
& 4000 % 300mg Tab. 11  Results of in vitro release recovery rate of mupirocin
E] &= 400 mg .
3 omtment
£ 3000
=]
12 Diffusion cell Residual rate/%  Release rate/%  Recovery rate/%
2 2000+
& 1 6.95 90. 27 97.22
& 1000-] 2 7.38 88. 44 95.83
<
g 3 4.61 93.53 98. 14
<
0 T \ T \ T \ T 4 6. 86 93.5 100. 36
S AL FSFS
o’ P [N O Y 5 7.65 95.7 100. 35
11/ min 6 4.31 95.72 100. 03

B6 TREIHERLZEFAHMNLERBERETH
BEEHENER, n=6,x%s

Fig. 6 The relationship between the average release amount
per unit area of the mupirocin innovator preparation agent with

different sample loading amount and time. n=6,% +s

RI0 ERZERFARIBREMELER

Tab. 10 Linear results of in vitro release of mupirocin ointment

No. 2

0.995 1
0.987 8
0.986 6
0.993 2
0.989 1
0.983 5

[ N T S B S I
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Y AT RSD, SCEh 45 R LK 12, 45 R £
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TR E R 7E 60 min 7545 A BB AT 5 3 R
HIIBEIR T 85% LI b, B £k B & , Bk
I BFVBIE AR W 13,
2.6 Tl RKERE EHFEIEK—HMEEN
[ 5% 24 i W B A PR 24 5 Pl (CDE) P4 LK
FDA ™ R SO, 32 12 50 10 v (07 4 SRR gt
555 Lt ) 19 HR L 1A 1 B R L Y 90%
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RI12 KT EYRFRIMERM A LR

Tab. 12 Durability results of in vitro release of mupirocin ointment

Temperature/°C Loading amount/mg pH Rotational speed/r + min ~!
Parameter
650 31 32 33 270 330 7.3 7.4 7.5 550 600
Slope 528.5 593.5 516.7 507. 4 593.5 631. 1 555.2 593.5 577.6 569.9 593.5 576.3
RSD/ % 7.6 11.0 3.3 2.1
—e— Manufacturer 1 -©- Manufacturer 6 R14 TR ZHANE B F P RSB R ERLEY
~#— Manufacturer 2 =B~ Manufacturer 7 90% & 1z X |
—#— Manufacturer 3 =& Manufacturer 8 Tab. 14 90% confidence interval of the ratio of the median in
4000 — . . .
% —¥— Manufacturer 4 -9 Innovator drug vitro release rate between the preparation from different manufac-
Q . .
@ —o— Manufacturer 5 turers and the innovator preparation
S 3000
] ‘ Lower bound of confidence ~ Upper limit of confidence
‘é Manufacturers
3 interval/ % interval/ %
5 2000 —
Py 1 83.25 96.01
3 2 97.52 114.55
g 10907 3 91.76 103.70
<
§ 4 80. 40 99. 07
< 0 T T T T T T T 5 84.10 93.72
A\ - BN ) 6 81. 60 90.53
» L e R 7 70.78 80. 67
12 M
I 8 71.20 83.39
B7 TR ZXEEZERFERIERE L, n=6,7 x5
Fig.7 Release curves of mupirocin ointment from different . R
3 4% i

manufacturers in vitro. n=6,x +s

R13 TR RZERZERTHRIBREREKERBRE
e
Tab. 13  In vitro release rate and percentage of mupirocin oint-

ment from different manufacturers

Cumulative release Release rate

Manufacturers

percentage/ % /g + em? « min !
1 103.5 579.9
2 102.9 605. 6
Innovator drug 97.7 593.5
3 92.2 518.6
4 91.7 540. 8
5 90.9 512.5
6 87.4 497. 4
7 86.9 491.3
8 85.2 476.5

BAGIX AL 75% ~133.33% FREZJEHEIA I, A4 3%
RS 2 R B — Btk . R Higuchi J5 2
X RECERSNREICAT 1 h B dle 2t 47 405 20 #r
T 90% EAF XA, LA 2] KL P R E0H
RO BT B AE ™ bl 1) — Btk AR RACH
90% EAF XA W3 14, 135 14 Al 1, ) K 7 M1 8 7=
ity I RSB 55 JEUIT 7 i PR SRR BOAS — B, AT
—EEPFHT . 90% EAF X MR BUE AR, 15 B e
IR iR SN G R B

£ 2264 -

Chin Pharm J, 2024 December, Vol. 59 No. 23

TEAWIFEH , R FRLEERIE A AR )~ K BEIT
BRI T RN LU SR IR 28 30T 1T,
GERBIHANIR ) FERARL T K N S o A AT AERCR 22
S, XA RES R A 7 T R RHR S 2 S R
FHOR LT3 AT B 2 23 P R AAE — 5 R JEE b S R il
FUEF= T M o RIFARSOS AR 5™ hh ik
17 T REBEME , B R R WA IR ) S 790 3 BE AT AR B
R, X Al BE5 AN [F) Ak 5 i i RH s e S EEAN TR
FHSK o SR Franz Bt ™ #2571 5008 R ORI
SNBSS, WO R S R T PR R B
AT AR 5L S B AR R fl— B
N BAETT A e —BEPE A R s, AR A
TSN TR ATAE 22 5, 455 LB N B 45 2R vl
1, SEVCE R HOR PR SRR T 3 5 HORL 1 A R
A AR, AR K= AL Tr T2 5 1
RILRE I B RE 1) 25 5, FE T2 MR 70 AR RS MR EE R

REFERENCES

[1] HUYF, WANG L J, XUE F M, et al. Determination of mupiro-
cin in different ointments by HPLC — MS [ J]. Shandong Sci( 11|
JRIE), 2019, 32(3) : 118-122.

[2] SOLARES C A, BATRA P S, HALL G S, et al. Treatment of
chronic rhinosinusitis exacerbations due to methicillin-resistant
Staphylococcus aureus with mupirocin irrigations[ J]. Am J Oto-

laryngol, 2006, 27(3) . 161-165.

25k 2024 4 12 H 57 59 55 23 1)



[6]

[7]

[8]

[9]

[10]

(1]

[12]

[13]

[14]

WANG X L, LIANG Y W, YUAN Z M, et al. Quality Assess-
ment of Mupirocin Ointment [J]. Chin J Antibiot ( FEPL AR
ki), 2020, 45(3) : 252-258.

LIU L N, CHEN Y, YUAN P, et al. Transdermal Permeation of
Compound Film Forming Gel in vitro [ J]. China Pharm ( # [E 24
Uifi), 2017, 20(11) : 1993-1996.

LUXH, LUY P, TAN M L, et al. Observation on the efficacy
of compound ketoconazole and mupirocin in the treatment of fun-
gal skin ulcers [J]. Chin Foreign Med Res( " ANE 25T ),
2017, 15(27) : 34.

TAO C, WU B, HUANG A W, et al. Evelopment and stability
test of compound ketoconazole ointment [ J]. J Pharm Pract Ser
(Zy2FaiiZeaki) , 2017, 35(6) : 535-538, 550.

ZHENG Y Q, YU H, WANG L. Efficacy of silver sulfadiazine
zinc cream combined with mupirocin in treatment of burn wounds
[J]. Chin Med Res(*P[EIP=2%: T.42) , 2018, 26(2) : 49-52.
WANG S, RONG Y F. Percutaneous Absorption of Mupirocin
Ointment in vitro [J]. Her Med ( I 2554t ), 2018, 37(2):
227 -230.

LIN J P. Effect and safety of self — made Chinese medicine lotion
combined with Mupirocin in the treatment of pediatric impetigo
vulgaris [ J]. China Mod Med ( H[# 24{C 24 ) , 2017, 24(8) .
154 - 156.

SOLARES C A, BATRA P S, HALL G S, et al. Treatment of
chronic rhinosinusitis exacerbations due to methicillin-resistant
Staphylococcus aureus with mupirocin irrigations[ J]. Am J Oto-
laryngol, 2006, 27(3) : 161-165.

POOVELIKUNNEL T T, GETHIN G, SOLANKI D, et al. Ran-
domized controlled trial of honey versus mupirocin to decolonize
patients with nasal colonization of meticillin-resistant Staphylococ-
cus aureus| J]. J Hosp Infect, 2018, 98(2) . 141-148.
{Technical Guidelines for Research on Chemical Generic Drugs
for External Use on Skin ( Trial)) [ EB/OL]. [2021-03-16].
http ://www. cde. org. en/search. do? method = searchTitle.
Guidance document for the conduct of skin absorption studies OECD
series on testing and assessment [ EB/OL]. https://www. oecd-ili-
brary. org/ docserver/ 97892640787%en. Pdf? expires = 1610349102
&id = id&accname = guest&checksum = 81E443BESE6CBOOBB5AO
FA93F66473CD.

Minister of Health, Labour and Food Safety Bureau. NIHS. Guide-

e

2F 5 2024 4R 12 F 55 59 55 23 )

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

line for bioequivalence studies of generic products for topical use
[EB/OL]. [2003-07-07]. http: //www. nihs. go. jp/ drug/ be-
guide(e) / Topical _BE-E. pdf.

SUPAC-SS. Nonsterile Semisolid Dosage Forms; Scale-Up and
Post-Approval Changes: Chemistry, Manufacturing and Controls;
in vitro Release Testing and In Vivo Bioequivalence Documentation
[EB/OL]. https; //www. fda. gov /media/ 71141/ download.
USP. The United State States Pharmacopeial Convention. The U-
nited State States Pharmacopeia 43 [ S]. Washington: The Unit-
ed State States Pharmacopeial Convention. 2020.

U. S. Pharmacopeia National Formulary 43[ S]. 1724 Semisolid
drug products — performance tests.

RAPEDIUS M, BLANCHARD R J. Comparison of the hanson
microette? and the van kel apparatus for in vitro release testing of
topical semisolid formulations[ J]. Pharm Res, 2001, 18 (10) :
1440-1447.

UEDA C, SHAH V, DERDZINSKI K, et al. Topical and trans-
dermal drug products[ J]. Pharmacope Forum, 2009, 35(4) .
750-764.

LING X, YE X X, ZHANG T, et al. Investigation on evaluation
method of in vitro release test for Kushen ointment [ J]. Chin J
Pharm Anal (Z5%)53 8125 35) , 2023, 43(8) . 1408-1417.
ASWATHY B, SHINEABI S, VISHNU U, et al. Formulation
and invitro evaluation of novel gel containing liquid crystals of di-
clofenac in the treatment of arthritic disorders[ J]. Indian Res J
Pharm Sci, 2020,7(2) :2266-2276.

LE Q C, LEFEVRE T, GAUDREAULT R C, et al. Transder-
mal diffusion, spatial distribution and physical state of a poten-
tial anticancer drug in mouse skin as studied by diffusion and
spectroscopic techniques| J]. Biomed Spect Imag, 2018, 7(1-
2). 47-61.

HUANG L L, MA J L, WANG ] M, et al. Progress in applica-
tion of rheological evaluation in formulation development of semi-
solid preparations for topical skin use [ J]. Chin J Pharm( /[
BEZE Tl gk ) , 2022, 53(5) : 611-620.

{ Technical Evaluation Requirements for Newly Registered Skin
Topical Generic Drugs ( Draft for Comments)) [ EB/OL].
[2018-07-12].
largelnfo&id =958 eb9a8abeed59.

http://www. cde. org. cn/news. do? method =

(Wsch H 15:2024-01-19)

- 2265 -

Chin Pharm [J, 2024 December, Vol. 59 No. 23



