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Fig. 1. Chemical structure of cefpirome sulfate.
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Fig. 2. UV spectrum of cefpirome sulfate. Fig. 3. UV spectrum of cefpirome sulfate.
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Fig. 4. IR spectrum of cefpirome sulfate.
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Table 1. '"H-NMR spectral assignment of cefpirome
sullate

Chemical shift

(ppm) Assignment

2.34 g 2H (m)
3.21 f 2H
3.31, 3.57 a 2H (ABg)
3.36 h 2H (m)
4.06 k 3H (s)
5.28 i IH
5.44, 5.49 b 2H (ABg)
5.87 j 1H ()
7.13 1 1H (s)
7.78 d 1H (dd)
8.31 e 1H
8.53 c 1H ()

s: singlet ) C00-

d: doublet N-OCH © NJ\TCH

t: triplet }{EN\(/N/ C\C/NH»hS @

S H

m: multiplet
dd: double doublet RO W)
ABq: AB quartet
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Fig. 5. 'H-NMR spectrum of cefpirome sulfate.
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Table 2. *C-NMR spectral assignment of cefpirome
sulfate

Chemical shift

Assignment
(ppm)
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Fig. 6.

13C.NMR spectrum of cefpirome sulfate.
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Fig. 7. Mass spectrum of cefpirome sulfate.
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Fig. 8. Hygroscopicity of cefpirome sulfate at 25°C.
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Fig. 9. Plots of observed pseudo-first-order kinetic degradation of cefpirome sulfate at various pH values, 40°C and ionic
strength 0.1.
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Fig. 10. Log K-pH profile for degradation of cefpirome sulfate in aqueous solution at 40°C and ion strength 0.1.
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HPLC Conditions

Column : Nucleosil 10C 4, 4.0 x 300 mm
Mobile phase : 1% KH,PO, = 8:1
Flow rate : 1 ml/min

A CPR A CPR
! pH 1,40°C, 24 h pH 8, 40°C, 24 h

o

A CPR B CPR
pH 3, 40°C, 24 h pH 13, room temp., 5 min
D
A CPR A CPR
pH 7, 40°C, 24 h pH 7, 30°C, artificial sunlight, 24 h

A Lf\m . — '
A

CPR : cefpirome Injection volume : 20 4l

Fig. 11. High performance liquid chromatograms of degraded cefpirome sulfate in aqueous solution of different pH values.
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Fig. 12. Estimated degradation pathway of cefpirome sulfate.



8 CHEMOTHERAPY FEE 291

DEHHEE Lo Thbh, CPRIGEIENMERIT
TldcephemiTAE D A5 AT A sH 6 D20 WAL L 7243
FEPIB( A z-cefpirome) & 7{7 AT ¥ v =1L L 724D
(epimer-cefpirome) % A 5o KiZ, 9ulEMEA SH57
WA ) R TOCPRO 5 AR X B -lactam B D i)
KaymiZE b, 3N TH D 3MYC(23-cyclo
pentenopyridine) & £ D {f I 24w & LT W B ex
omethylenefA® %/l W+ 2R THLEEZ LN D,
L T Z Dexomethylene K AT U (2903 5 A T 74700
MEGATOV LTV F AN TH DI MmAZE K
FTHLO LWL S Do MMIERIT T, 2Dy
omethylenefhn¥7 7 b AL L, LM L 722 rWAE % /|
W BHbDENME Lz, F/A 1AM ANY | -Cid, #
FE A I 7N HALAR D, 53BYF (anti-
cefpirome) ¥ i L 726

3. SHHEME KRRt TOREN

TEGHCPR 1g( M) ) % & HEE M RULL BB L
o E S TIRAF L, #EREOLS, SR, pH M UBRAF )
flDBE & 17V, DR % Table 3K UTable 417 L
7zo THEY, EFHHCPRIZV TN O E R S Ui 2

LT H BB T Tl Th o1

1 WRIKE TR EN

PEGHCPR] 1g(J71l) ] % A fK 400 T4k, 10C RS
SNIOE TR (L, REREN LS, SHBL pH M DRAT))
ML % f5 v, %@;ﬁiﬂli"l‘ablv5‘111‘1L/_'o nk
D, ERICPRIZS A B & &, 2THI ML
W kot $HEABETTH, oIkt
BF U Ty » 700 — i, 40T TG A kA JfliAe
bEMIL L

I & &

CPROMWBL 7 HE PR O P2V THEL B 4T -
Pro JLHAIHT, SESMRUR AR BV, AHHBILA T b
W, ML R PV R R ART P LDVER
LCPROAL FH MW & L4 L 72,

CPRIZAIZRRET R4, Az LA LE
e dote 375, WTFHDOPHT G ARG~ I1L3A S
hieh o7z

CPR% WEE&IFT T L, LI MOkE*
g L TEFDDBEBEFHO L7, HRMIKETIL,
pHA~TOHBALETH Y, FHAK, EBRHIEAR

Table 3. Stability of cefpirome sulfate for injection in various solvents for injection

Solvent Concentration Test items Initial After 6 hours After 24 hours
i /el light / /
1 g (potency) appe:}l;ance light yellé)\; clear ig yego;v clear yello: ;Iear
Distilled water 10 ml residual potency 100 98 92
for injection / ; / /
1 g (potency) appe;}l;ance hight yeﬂé)»; clear  light yegogv clear yeIIO\;' ;lear
20 mi residual potency (%) 100 98 93
i / i /
1 g (potency) appe;}l;ance light yellgvg clear  light yeléogv/clear yelJo»; ((;Iear
5% glucose 10 ml residual potency (%) 100 96 86
injection i llow/cl light yellow/cl ligh
1 g (potency) appe:;:lance light ye! gv; clear ig yeﬁo;v clear ight yeléo;//clear
20 mi residual potency (%) 100 97 88
appearance light yellow/clear light yellow/clear yellow/clear
lg (l%otelncy) oH 6.6 6.7 6.9
m residual potency (%) 100 98 93
appearance light yellow/clear  light yellow/clear yellow/clear
1 g (potency) pH 6.9 7.0 6.9
20 mi residual potency (%) 100 98 94
Saline solution
appearance colorless/clear colorless/clear pale yellow/clear
1 g (potency) oH 6.9 71 73
100 ml residual potency (%) 100 98 94
lorless/clear colorless/
1 g (potency) appe:{lance color e6 A ol e7551 clear pale yel’lingv/dear
250 ml residual potency (%) 100 99 95.

Residual potency (%): HPLC method
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Table 4. Stability of cefpirome sulfate for injection in various infusion liquids
Test items Initial After 6 hours After 24 hours
S appearance colorless/clear colorless/clear colorless/clear
Actit injection .
(Nikken Chemicals) PH 56 56 57
residual potency (%) 100 98.8 94.3
anee ess/clear . . S8/ led
3% ES-Polytamin injection appearance colorless/clear colorless/clear colorless/clear
(Daigo-Takeda) pH 59 59 59
g residual potency (%) 100 99 4 95.4
S appearance colorless/clear colorless/clear colorless/clear
Glyceol injection
(Chugai) pH 6.5 6.8 6.8
residual potency (%) 100 98.4 91.7
Kimsalz B appearance colorless/clear colorless/clear colorless/clear
(Eisai pH 59 5.9 59
residual potency (%) 100 98.9 95.0
Solita-T No.3 appearance colorless/clear colorless/clear colorless/clear
(Shimizu-Takeda) pH 6.0 62 6.4
axe residual potency (%) 100 97.7 94.0
q /
Sorbit MT injection appearance colorless/clear colorless/clear colorless/clear
(Nikken Chemicals) pH 7.2 7.2 72
residual potency (%) 100 97.3 92.8
Low molecular appearance colorless/clear colorless/clear colorless/clear
Dextran L injection pH 6.4 6.6 6.8
(Otsuka) residual potency (%) 100 98.6 95.0
Hicalig No.1 appearance colorless/clear colorless/clear colorless/clear
(Terumo) pH 4.5 4.5 4.5
residual potency (%) 100 98.9 93.7
R appearance colorless/clear colorless/clear colorless/clear
Fructlact injection
(Taiho) pH 5.3 5.3 53
residual potency (%) 100 99.5 97.1
Proteamin XT injection appearance colorless/clear colorless/clear colorless/clear
(Tanabe) pH 6.2 6.1 6.2
residual potency (%) 100 98.7 96.0
Haemaccel appearance pale yellow/clear pale yellow/clear pale yellow/clear
(Hoechst) PH 7.1 7.2 7.1
residual potency (%) 100 98.0 92.1
Residual potency (%): HPLC method
Table 5. Stability of cefpirome sulfate for injection at various conditions
.. Residual
Condition Months Appearance pH potency (%)
wnitial white 6.4 100
6M white 6.4 99
R ¢ " 12M white 6.4 99
00m temperature 24M white 6.4 98
27M white 6.3 98
M white 6.4 98
40° 3M white 6.3 97
6M white 6.3 97
1M white 6.4 101
Indoor light 3M white 6.4 99
6M white 6.4 100

Residual potency (%): HPLC method
Indoor light: 22°, 600 ~ 800 lux
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PHYSICOCHEMICAL PROPERTIES AND STABILITY STUDY ON CEFPIROME

SULFATE
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Pharma Research Laboratories Hoechst Japan Ltd.
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We investigated cefpirome sulfate (CPR), a new cephem antibiotic, to clarify its physicochemical properties and stability.

The chemical structure was confirmed by IR, NMR, MS and elemental analysis. The physicochemical properties were

clarified by studying solubility, partition coefficients and hygroscopicity. Degradation products formed under severe

conditions were isolated and identified.

The stability of CPR for injection was investigated in the solid state and aqueous solution. CPR for injection was stable for

6 hours at room temperature after it was dissolved with distilled water or saline solution etc. In solid state, CPR for injection

was stable at room temperature for 27 months.



