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Relation between Relative Humidity and Stability

of Powder Preparations*:
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Recently, we have found 3 different values, ¢, RHs and RHs/, to represent hygroscopicity of
pharmaceutical preparations in powder or granule, and recommended that those preparations
should be stored under relative humidity (RH) lower than RHs to protect them from environ-
mental water.

The effect of storage on degradation of active ingredients in dry syrup (DS) preparations
was examined in the present study. The same DS preparations as the previous work, with and
without addition of sulpyrine powder, were stored on 7 grades of RH at 30°. Each active
ingredient was determined by HPLC after storage for 0, 3, 7 and 14 days.

Sulpyrine stimulated degradation of the active ingredient in DS preparations tested except F,
because sulpyrine increased moisture absorption of the DS preparations and caused interaction
with the active ingredients. When stored at RH lower than RHs, DS preparations except B and
C showed the degradation less than 5% for up to 7 days, and those except B, C and D for up
to 14 days. It is concluded that powders and/or granules should be stored at RH lower than RHs.

Keywords——hygroscopicity; storage; relative humidity; degradation; active ingredient; dry
syrup preparations; powders; granules; sulpyrine; moistureproof
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Table 1. Dry Syrup Preparations Used in Experiment

Preparation Lot No. Active ingredient
A-1 00016 Cephalexin
A-2 NYO02 Cephalexin
A-3 H197 Cephalexin
B 716AJJ Amoxicillin
C PEA27 Ampicillin
D CLP19 Sodium dicloxacillin
E H711 Ciclacillin
F ED682 Erythromycin ethylsuccinate
G 796 Minocycline hydrochloride
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Table 2. HPLC Conditions

Preparation Column*

Mobile phase and flow rate

Detector

A

0.02M KH,P0,-Na,HPO, buffer(pH7.2)/CH,CN(100:15),

0.05M KH,P0,-Na,HPO, buffer(pH8.25)/CH,CN(100:16),
)
)

0.02M KH,P0,-Na,HPO, buffer(pH7.2)/CH3CN(100:17
0.05M KH,P0,-Na,HPO, buffer(pH8.25)/CH;CN(100:9

Uv (254nm)
Fluorescence***

UV (220nm)
Fluorescence

.0m1/min
.Oml/min

.Om1/min

0.05M KH,PO,/CH;0H(75:25), .0m1/min
0.05M KH,PO,-Na,HPO, buffer(pH8.25)/CH;CN(100:16),1.0m1/min

HyP0,/0.1M KH,PO,/CH30H(1:400:600), .Oml/min

CH3CN/H,0(37:63) containing 0.2%H;P0, and 0.006M sodium
dodecanesulfonate{pH2.0), 1.5m1/min

28%NH, OH/CH304/H,0(3:800:200), 1.0m1/min

CH;CN/H,0(22:78) containing 0.2%H3P0, and 0.005M sodium
heptanesulifonate(pH2.0), 1.2m1/min

UV (254nm)
Fluorescence

uv (220nm)

P bt et bed bttt

1
]
1
1.0m1/min
1
1
1

uv (220nm)
Uv (210nm)
UV (350nm)

Column I, TSK GEL LS-410 ODS 5um(Toyosoda),15cm x 4mm.i.d.
Column II, pyBondapak Cig 10um(Waters), 20cm x 4mm i.d.

wx SP(-), in the absence of sulpyrine powder
SP(+), in the presence of sulpyrine powder

*{

*** Excitation,385nm; emission,490nm (post-column derivatization; reagent,fluorescamine)
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Fig. 1. Degradation of Active Ingredient in Dry Syrup Preparation
during Storage under Various Relative Humidities at 30°C

* The relation of degree of degradation to percentage degraded

is as follows: degree 1, <5% degraded; 2,>5%; 3,=>10%; 4,215%;
5,=220%; 6,=25%; 7,230%; 8,=235%; 9,=40%; 10,=>45%: 11, =250%;
12,255%; 13,260%; 14=65%; 15,=70%; 16,=75%; 17,>80%; 18,=85%;

19,=907%; 20,=95%.

NI - El ectronic Li brary Service




Japanese Soci ety of Pharmaceutical Health Care and Sci ences

W B2 % 22 Vol.9, No.4 (1983)

327

A A
Ly DRY SYRUP PREPARATION B DRY SYRUP PREPARATION B 1 Jﬁ
+
SULPYRINE POWDER
10+ AFTeR 14 DAYS L
AFTER 7 DAYS
AFTER 3 DAYS
*C N
s °f [
I ,
o)
: Qdddd
o 11 M0
o __i qu
% | DRY SYRUP PREPARATION ¢ DRY SYRUP PREPARATION ( T
+
v 157 SULPYRINE POWDER
~
o
10} . 1
5t / - I ﬁ
é
)
% !
[T b | RN
56.3 63.3 72.0 75.2 79.5 86.3 91.0 56.3 63.3 72.0 75.2 79.5 6.3 S51.0
Relative humidity (%)
Fig. 2. Degradation of Active Ingredient in Dry Syrup Preparation

during Storage under Various Relative Humidities at 30°C

* The relation of degree of degradation to percentage

degraded is as in Fig. 1.
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Fig. 3. Degradation of Active Ingredient in Dry Syrup Preparation
during Storage under Various Relative Humidities at 30°C

* The relation of degree of degradation to percentage degraded

is as in Fig. 1.
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Fig. 4. Degradation of Active Ingredient in Dry Syrup Preparation
during Storage under Various Relative Humidities at 30°C

* The relation of degree of degradation to percentage degraded
is as in Fig. 1.
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Fig. 5. Degradation of Active Ingredient and Weight Increase of Its
Dry Syrup Preparation in the Absence and Presence of Sulpyrine
Powder
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