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Studies on the Crystallization in Organic Sclvents and

the Stability of Sodium Cloxacillin

Abstract—The method that changes sodium cloxacillin from
amorphous form to hydrate form was investigated. Using organic
solvents of which dielectric constants are greater than 8, the amor-
phous sodium cloxacillin could be changed to hydrate form. The

difference of water content of sodium cloxacillin hydrate caused

2 1

the differences of ir spectrum at 2, 350~ 260 cm™
the decrease of water content, hydrate form was changed to the
amorphous form, which could be identified by =xz-ray diffraction
pattern. Regarding the stability of sodium ecloxacillin in activity,
the hydrate form was stable but the amorphous form was very
unstable. Moreover, the stable hydrate form was scarcely hygrosco-
pic, while the other form was hygroscopic, becoming a fused state
at 50° and R.H. 50%.

, and owing to

AR SRR G BER BRI 4R 2 ERSHE sodium cloxacillin o £ #£#-S
am kgEae] MBI AYEEEMELE) P EECFR)PE 3~5%, HAGUEDHEEGLE
#)P 6.0% 05k, HE(B.P. 1973)% 4.5% LIFE o] gz, iro glol A W2 wilka ki
Fg WpnRskar o, EEsE RS RS hsle Aom 5o glod, HAEALS G aE
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S, o il ZEME delAleh. bl B ke 24 ﬁfﬁﬁ}‘” fHEE Fell A & indbAl
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Bl 3 BHEE——sodium cloxacillin & FZde] 4 HRKI AL A& ow HER AFE&3 X
E H# Bls —8 REE AEslgr).

28 k5482 Karl Fisher Automat E-547 (Metrohm Herisau #1, Multi-Dosimat E-
415)E A}&sted JESY 3 ir spectrum & KBS KBr $£2 2 ubEe¢] infrared spectrophoto-
meter (Beckman AccuLab-4%)E 2}-435le HflwEsld o, x-ray diffractometer(Cu Ka 30-15)
£ 838l x-ray diffraction & “@U?ﬁ%}&i o},

Sodium cloxacillin &| %8 #%-—sodium cloxacillin K-S BHEHE R 4 Ko Gl
3% LUF B 3% Like] =25 Fikel whe} —50°¢l 4] @B

MEFEY sodium cloxacillin € KEMOES| P —HHEENE D HEH 9t 4245
oh. CH L] O 3F S TR MRS AR sted A BibstaL K4 & Ee] 3% L
T 2 3% plko] HEE ael 4] Fsmgacl. BUEH] o)d Hik muRREEE 607

A 2uFh .

T — A EW I 5,552 sodium cloxacillin & &% 1g4 Hslel 50+1°, R.H. 5070
A REEEIO R N EMbE @iEerel®. Sodium cloxacillin & J3 = Staphylococcus aureus
ATCC 6538 p & ABRHIEC. 2 sl 7 il ¥R 1% WM fmiel 5 d o o
of Hikdl Eel EEE T EEdimike R HEE BEde.

B eI T2 sodium cloxacillin & £ % 1g4 Heslel 50£1°, RH. 50%
A iEpge 8 EEEMEE WiEskel e Eakel W WS aa5E ERIe.

BR A ER

AR %0 28t sodium cloxacillin 8] BRIL——KHEol 3% AT ¥ 3% Ll S5
ol 3} sodium cloxacillin, anhydrous €] ir spectrum 3} H#§3r #HR, o]-zlo] v} Fig. 13}
7o dik kel spectrum - VERE A o B Mol BuiEiREE o v BIEEE sodium clexacillin o] 75
HRE KDL KaHEISE RAGe] BdAks okl Bk ¥ BEKEE o = ok
EFER sodium cloxacillin & BRMOEL] &4 — AW Rk 23 sodium cloxacillin &

b
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Fig. 1—ir spectrum of sodium cloxacillin, anhydrous (KBr Disc).
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Aokl HEELEE EEE X SR B EE B KSG &8d wel4 ir spectrum o] tHE
Al vhepybet.

Table 1o ZA|3F uF9} 7ol dielectric constant 7} 9Kt} & HHYSHEE BB, ir spec-
trum ©] KGEE 3% LT 7 (HE%E S methylene chloride, methylethyl ketone, n-pro-
panol, acetone, petroleum ether ¥*== ethanol & A}£3F 7 9)ell &= 3,350~3,360 cm™1l] 4] %2
18stAl vebytort, 3% LlEel A S-(CHEEH R isoamyl alcohol, methyl isobutylketone, n-
butanol, 1sopr0panol X methanol & A}£3F 7 )= BREEEd o3 AFig DA= A
& theAl 3,350~3,360 cm~lel| A $M3 peak 7} Vel & KTl =YsE Fig 2
Fig. 302 <& < 9l¢}.
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Fig. 2—IR spectrum of sodium® cloxacillin ‘containing less than 3% of
water content (KBr Disc).
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Fig. 3—IR spectrum of sodium cloxacillin containing more than 3% of
water content (KBr disc).

=3} cyclohexane, dioxane, ethylacetate, methylene chloride, methylisobutyl ketone, methyl-
ethylketone, n-butanol, n-propanol, acetone, ethanol =+ methanol & A1 &3 & W= &
sl Axl 20 slurry AFRl 2 Holon KF#pE dielectric constant 7} ZH-2 ¥ n-hexane,
Vol. 22, No. 1, 1978
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Fig. 4—X-ray diffraction patterns of sodium cloxacillin, crystallized from the organic

solvents, containing more than 2% of water content.
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Fig. 5-—~X-ray diffraction patterns of sodium cloxacillin, crystallized from the organic
solvents, containing less than 2% of water content.
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Fig. 6. X-ray diffraction patterns of sodium cloxacillin, containing less than 3% of
water content by lyophilization.

«yclohexane, dioxane, carbon tetrachloride, ethyl ether, chloroform ™= ethyl acstate = sl
stel nmgrot mEHoeE 5= gk

el M52 sodium cloxacillin -& BURHT RE ir spectrum ko] oFFwl @i c e
VA s Aom Mo, BB e E SRHo R wimE 4 gog o & ek, 3l
RE K EREANE HAIY-2S Table 124 o = 9o},

X-ray diffraction 0] 2|5t st dielectric constant 7} & GG T RS B so-
dium cloxacillin-& Fig. 40 4 o} zro] Kk4p4 8

mEe]l 3% Lk wle MREYE 1 F9 1 3%

J. Pharmn. Soc. Korea



T4 HEge 47 Solol o AH3 L A AL 4F 13

1
i

CINR S St A e A
Mbt\,\ ARANA AT

[ N S S S S Lo 1 H i 1 H | 1 1 1 t 1 1 i L
50 40 30 20 10
20 Degree

Fig. 7—X-ray diffraction patterns of sodium cloxacillin containing more than 3% of
water content by lyophilization.

Table II—The transformation of the heat-treated sodium cloxacillin

Water content of sod.

After heating,
cloxaciilin, amorphous 2hrs.

.. o
Condition treated 60°, water content

Transformation*

2.77% " 2.85% _
3.22% 1 2.73% —
3. 58% ” 2.68% —
6.37% 1 2.65% _
2.95% ” 2.80% —

"% —; not transformed.

L) Fel Wl t}E pattern.© 2 JERyeR(Fig. 5). x-ray diffraction patterne] ©& 7Z1o2 X

okl &5 9% sodium cloxacillin & sodium cloxacillin 3} &HKGES Had Aoz

BrEleh. olo] Kk wu@iRiel 9 ®WHS Fig. 6 ¥ Fig. 7ol 494 o] E|EHUL _‘aL°=]

Fole.

mEWD BT sodium cloxacillin 8| RFEMH H WRHES| K ——sodium cloxacillin K ¥

]
100% < a8
5]
80 |- ) g +TH
Hydrate form Rl " v = ’
&0 - 8 -
[} 5 Amorphous form
- g5
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Fig. $—The comparison of the stabilities on the Fig. 9—Plot showing the percentage of the water-
amorphous and hydrate form in activity. vapor absorption rate vs. time lag at 50°, R.H. 50%.
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we Kagtkell Al A A e glom mID wmmimlo]l of sl fUmIEERQ) Wl A EEk &5E
50x1°, R.H. 50%0| 44 activity ] #{b= first order reactiond] weld A= g0 &5
ol A4 &Esiele A& Fig. 8248 & + glv}.

Bilel lol4 FRES etk T $EL viA=E BiRdkd 9aldE B &2 Fig
9ol Fnak whsl o] M-S AL WBEMo] & W, MEHL o> W on, o A
dlvt 1R #oll= A2 F#A st Ho) L o4k WRsHA] okgte}.

%

8

sodium cloxacillin & WMk 2 W meEke] H- HERY A5S 445w
Fidok7b obd Bk W EEAKelth. 22, dielectric constant 7} M = (eF 9LL 1) o
BEKE REVS RED BHFoR #HE R sodium cloxacillin & K428
2} 3,350~3,360cm o] 4 ir spectrum o] EEE el 1, o] AL xray diffraction pattern
L2 JhEEte] &, o & R pattern g sFXl 22 sodium cloxacillin 3 2. &5 7k e #Ha
1l o3k kg amel shebd the Felel sodium cloxacilline] fEfeaeha AbEuvh.

MER-L WiRtEo] sty ZEME vy BEML MR A g1 wEME Fomn
fEaulE sodium cloxacillin -& HMlel] F Hsl= = o] nlebx s)c),
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