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Guanidine hydrochloride, which is known to be effective in the treatment of Lambert-Eaton myasthenic syn-
drome, is very hygroscopic. Therefore, the mixture of the drug and lactose dispensed at hospital pharmacies
tends to easily liquefy even under ordinary storage conditions because of poor compatibility. In this study the
physicochemical and chemical stabilities of commercially available guanidine salts, namely hydrochloride, ni-
trate, carbonate, and sulfate, were investigated at various relative humidity levels. The critical relative humidity
of the hydrochloride salt was significantly lower than the others and it was also more hygroscopic than the
other three salts, however, nitrate was found to be sufficiently stable regarding humidity. The powder main-
tained a good flowability after long storage periods. The optimal diluent was selected to use in powders consist-
ing of guanidine hydrochloride in order to stabilize the physicochemical and chemical properties. No solidifica-
tion or change in appearance were observed in the mixture of the drug and magnesium aluminometasilicate

' (Neusilin® US;) as diluent and moisture adsorbent. The flow property (angle of repose) of this mixture was also
investigated.
Keywords guanidine hydrochloride, hygroscopic properties, angle of repose, magnesium aluminome-

tasilicate, diluent, packing material
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Fig.1. Changes of Weight Gain of Guanidine Salt Powders under
Various Humidity Conditions at 25C.
(a) Hydrochloride ; (b) Sulfate ; (c) Carbonate ; (d) Nitrate
M, 51%RH; @, 62%RH ; A, 75%RH;
A, 84%RH ; O, 90%RH ; [0, 97%RH
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Table 1. Changes in Liquidity and Critical Relative Humidity of Four Guanidine
Salts Stored at 25T and Various Relative Humidities.

Guanidine salt Relative humidity(%) Critical relative humidity(%)
51 62 75 90

Hydrochloride + ++ ++ +H+ 57.3

Sulfate - + =+ ++ 68.5

Nitrate - - - + 82.2

Carbonate + + + + 81.1

Symbols used are as follows:

—: no appearance change was observed; +: solidification or a slight wetting were observed; ++: appreciable

wetting was observed; +++: liquefaction was observed and the sample lost characteristics of powder

Fig.3. Appearance Changes of Four Guanidine Salts after Storage at
75% RH for 64h.
(a) Hydrochloride ; (b) Sulfate ; (c) Carbonate ; (d) Nitrate
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Table 2. Changes in Angle of Repose of Various Guanidine Salts Stored at 25°C

and 75%RH for 5h.

Guanidine salt Angle of repose*! (° ) Ratio (B/A)
Before storage (A) After storage (B)
Hydrochloride 43.5 56.6 1.30
Sulfate 445 47.6 1.07
Nitrate 45.1 50.9 1.13
Carbonate 49.8 56.7 1.14

*1 Samples were stored at 25°C and 75% RH for Sh.
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Fig.4. Changes of Weight Gain of Various Diluents under Various Humidity Conditions at 25°C.
(a) Lactose ; (b) Crystalline Cellulose ; (c) Neusilin® NFL:N ; (d) Neusilin® US: ;
(e) Neusilin® UFL: ; M, 51%RH ; @, 62%RH ; A, 75%RH ; ¥, 90%RH
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Fig.5. Changes of Weight Gain of the Mixture of Guanidine Hydrochloride and Diluents under
Various Humidity Conditions at 25°C.
(a) Lactose ; (b) Crystalline Cellulose ; (c) Neusilin® NFL:N; (d) Neusilin® US:; (e)
Neusilin® UFLz ; B, 51%RH ; @, 62%RH ; &, 75%RH ; ¢, 90%RH
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Table 3. Changes in Angle of Repose of Mixtures of Guanidine Hydrochloride and
Various Types of Neusulin® Stored at 25°C and 75% RH for 5 h.

Excipient Angle of repose™’ (° ) Ratio (B/A)
Before storage (A) After storage (B)

No addition 435 56.6 1.30

Neusilin NFL,N 48.1 50.0 1.04

Neusilin UFL, 435 46.3 1.06

Neusilin US, 33.2 336 1.01

*1 Samples were stored at 25°C and 75%RH for Sh.

Fig.6. Appearance Changes of the Mixture of Guanidine Hydrochloride and Dilu-
ents after Storage at 75% RH for 64h.
(a) Lactose ; (b) Crystalline Cellulose ; () Neusilin® NFL:N ; (d) Neusilin®
US: ; (e) Neusilin® UFL;
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' Table 4. Changes in Liquidity of Various Mixtures of Guanidine Hydrochloride and
Diluent Stored at 25°C and Various Relative Humidities.
Excipient Relative humidity (%)
51 62 75 90
No addition ++ ++ +H+
Lactose +++ +++ ++
Crystalline cellulose .- ++ + ++
Neusilin NFL,N + + + +
Neusilin UFL, + + +
Neusilin US; - - - -
Symbols used are as follows:
—: no appearance change was observed; +: a little solidification ; +: solidification or a slight
wetting were observed; ++: appreciable wetting was observed; +++: liquefaction was
observed and the sample lost characteristics of powder
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Fig. 7. Effect of Packing Materials on the Hygroscopicity of Guani-
dine Hydrochloride-Diluents Mixtures.
(a) Glassine paper; (b) Polyethylene Sheet : O, Guanidine
Hydrochloride alone ; ll, Lactose ; @, Crystalline Cellu-
lose ; &, Neusilin® NFL:2N ; @, Neusilin® US:; [,
Neusilin® UFL;
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