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Application of water activity determination of microbial
control in nonsterile pharmaceutical products’
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Abstract: The application of water activity determination of nonsterile pharmaceutical products which is relative
to microbiological control in USP 40 was taken as reference. The application of water activity determination of
nonsterile pharmaceutical products was introduced from the concepts of water activity, the principle and method
of determination, the relationship with microorganisms, the application, significance, problems and shortcomings
and development trends of drug quality control. USP pioneered the microbiological control standards with
water activity applications in the pharmaceutical industry, which represents the developing trend of microbial
control of non—sterile agents from a comprehensive microbiological limit test to the evolution of parameters
under microbial risk assessment. The control method became simpler and more flexible. The idea became more
scientific and reasonable. Exploring and understanding knowledge of water activity will help to promote the
revision and development of relevant content of Pharmacopoeia of the People’s Republic of China 2020 edition.
Keywords: water activity; USP; Pharmacopoeia of the People’s Republic of China; microbiological control; nonsterile

pharmaceutical products ; pharmacopoeia revision

* o [E SRR B ORI (15 ) 7K 53T 8 I s E A I 1 A0 i A s il v g oz
o SE{EVEE Tel: 139101091995 E-mail : hucq@nifde.org.cn
H—VEH  Tel: 13379253836; E—mail : shengkangjia@163.com

Wi Had

| S |



| T T

- 1838 -

——

wY o mEE

T B b e I W2 i 22 4 P A Ak )
FEbR Y MAKTE 24 S A o R ) T A
TR K 25 R A 2 R R T A A
KAy o RHALISK , 7K 435 e S e 2 i ot 22 4 AR
FEM—ANEHEZESH SR, TR Y S 200 AR
J5t, KA1 BE (water activity ) J&: He K o3 B S )
— BB, T T E T R DK R D, R
FME YA KSR R 2 — T KsGd = pH,
BEIRBZ A RO S PR, V0 B0 B 7R LA S A
IR A R I, KA B B kR A K
B4 S5 2 M (USP ) <1112 7K 4335 B o 7
To T 30 i 0 T 2006 4E & A6 FH AR S K 4y
T AR AR T TR R R s i A R A4S — R 5
AR A R T B K 330 B R R R 7= K 40T
JEE P ol 0 R A A 0L, A 40T PN 2y
SEPNAES S AR SCHERMT IR TG R K 233 R I 5 )
FH R FHK 4306 BE LA Z: i i i s
1 k&yiEERA

IKAYTEIE Ca, ), SEARARIELEE T 7= i K Z8 5K (P)
HapkZESE(P,) WS, EESE L5 FEE R
S5 P A A AR R (RHD) B9 1/100, RH 7]
M E ARV R R S AR A
T TR R i, P TR A 4 B ol Pl 2 R 2 Bt T A
RS (0 A A AR A T AR Ak o 7K 501 J3E AR A A
YR (ERH ) Z B C & LN SRR

ERH=q, x 100%

IKAT TG BE S DB 22 AR SO oK A RE
RES, FRKEG PRI Z RIS A BB, o, (E
T 0~1,

IR BEI 58 — MR F A B el A2 vk, B
1) 7 30 7K 3105 T AN 5 2 TR 2 A o B - i 7
(TR ). PR 2R e
1 22 4 1R G v — T LI OR 34 2R A 72 AR X
JiE -l (RE D FR LY ik ) 10, BAT R £ 22
4 [ ZARE LT K 4315 BE BT R ) 1 YRS R A A
SETRAE R 3k (R NRILRTE 2581 ) (fRiFR (R
[ 258 )) 2015 4FRRICER T IR QA S 5 Fhok 43 5E
Jrkt AR R RIS K A B I Ty s LRI, 7K
3T FE DU 5 FHI 3 Fh Oy 2 88 i/ R e ik LT
T8 BT I A TSP B 7

TR /TR USP B2 (EP) ! HA
25J5707 (JP) ' SR Z 4 (AOAC). [EBR

AL Ha i

Chin J Pharm Anal 2018,38(10) ‘ JPA

PRAEALLHZL (IS0 ) A5 HHEAF A 2 7K 53136 JBE B AR 7
VA PR A T 7K 000 PR T A P, S 0 L 3 oy
PEATVTH IR UE AR HE . X SE AR TNk 1 f
FIHY 25 CHIFFIFAAME
®1 ATREKSEENENFNIRERFERR
Tab.1 Standard saturated salt solutions used to calibrate

water activity determination instruments

M FIER A ( saturated salt solution ) ERH/% a,

FRIRER ( K,S0, ) ( potassium sulfate ) 97.3 0.973
44 ( BaCl, ) (barium chloride ) 90.2 0.902
SAAEH (NaCl ) ( sodium chloride ) 753 0.753
fiFFREE (Mg (NO; ), ) ( magnesium nitrate ) 52.9 0.529
S4k8E (MgCl, ) ( magnesium chloride ) 32.8 0.328
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Tab.2 Water activities ( a,, ) required to support the

growth of representative microorganisms

g B T AN R
(bacteria) o (molds and yeast) o
AL LN B 097 || BAREE 0.93
( Pseudomonas aeruginosa ) ( Rhyzopus nigricans )
UFRE ZE AT TR 095 || &% 0.92
( Bacillus cereus ) ( Mucor plumbeus )
A RN TR 095 || Wkt 0.92
( Clostridium botulinum , ( Rhodotorula mucilaginosa )
Type A )
Kt 0.95 || BRI ) 0.90
( Escherichia coli ) ( Saccharomyces cerevisiae )
R SENEAR B 095 ||hFH 0.84
( Clostridium perfringens ) ( Paecilomyces variotti )
LrOFUFITH 0.95 || F=HE B R A 0.83
( Lactobacillus viridescens ) ( Penicillium chrysogenum )
Wi 0.95 || A7 0.82
( Salmonella spp. ) (Aspergillus fumigatus )
PR R 0.94 || A 0.81
( Enterobacter aerogenes ) ( Penicillium glabrum )
M AT TR 0.90 || iz 0.78
( Bacillus subtilis ) (Aspergillus flavus )
(CEzNEREI e 0.93 || Rl 0.77
( Micrococeus lysodekticus ) ( Aspergillus niger )
S AR Rk 0.86 || 5 [KEEEE (FERGBEEEE ) 0.62
( Staphylococcus aureus ) [ Zygosachharomyces rouxii
(osmophilic yeast ) |
WEER AN TR 0.75 || M} FE£ 1% ( xerophilic fung)  0.61
( halophilic bacterium )
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Tab.3 Microbial limit testing strategy for representative pharmaceutical and OTC drug products based on water activity

77 i IR I INEREE Y| IR

(product) (a,) (greatest potential contaminant) (testing recommended)
ERRAT 0.99 L HIPER TAMC, TCYMC , AN 4 B (T ATER T IR B ST ( TAMC,
('nasal inhalant ) ’ ( Gram-negative bacteria ) TCYMC, absence of S. aureus and P. aeruginosa )
ek 0.99 o BN E | TAMC, TCYMC , A3 HH 4 5 (AT AT ER R R BB ( TAMC,
( hair shampoo ) ' ( Gram-negative bacteria ) TCYMC, absence of S. aureus and P. aeruginosa )
B 0.99 e e TAMC, TCYMC, A H R A B AP T] IR ( TAMC, TCYMC,
(‘antacid ) ’ ( Gram-negative bacteria ) absence of E. coli and Salmonella spp. )
SRR LT ) 0.97 B2 PP TAMC, TCYMC, AN 4 9 (R A BRI R R BRI ( TAMC,
(topical cream ) ’ ( Gram—positive bacteria ) TCYMC, absence of S. aureus and P. aeruginosa )
PR 0.90 B2 R TR L TAMC Al TCYMC
(oral liquid ) ’ ( Gram—positive bacteria and fungi ) ( TAMC and TCYMC )
IRl 0.87 HiH TAMC 1 TCYMC
(oral suspension ) ’ (fungi ) (TAMC and TCYMC )
JRyER 0.55 J Rz
( topical ointment ) ’ ( none ) (reduced testing )
=2 036 & I
( lip balm ) ’ ( none ) (reduced testing )
[T AN B k) 030 & I
( vaginal and rectal suppositories ) ’ (none ) (reduced testing )
Fol e X AWK
( compressed tablets ) ' (none ) (reduced testing )
AT A 0.30 i IRy
(liquidfilled capsules ) ' (‘none ) (reduced testing )

TE (note ) : TAMC= i U BB TCYMC= %3 T A B TSI, 2P (AN [] 500 28 1y 7K i B AR 09, A1 7 0T e 0 3l S e 2 i 3l
{145 E 1977 i ( TAMC =Total aerobic microbial count; TCYMC=Total combined yeast and mold count.The water activities cited in Table 3 for the different

dosage forms are representative, and companies are urged to test their individual products before developing a testing strategy )
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