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Incompatibility of Multiple Antibiotics Combined with

Intravenous Hyperalimentation Containing Vitamins*

FUMIYA TOMONAGA, SETSUKO MURASE, CHIEKO
AOYAMA*? and HIKARU KUME*?
Hospital Pharmacy, University of Kitasato*? and School of Medicine University of Kitasato*®

Stability of six kinds of antibiotics (cephaloridine, sodium cephalotin, cefazolin, ampicillin,
carbenicillin and disodium sulbenicillin) in intravenous hyperalimentation combined with or
without vitamins was investigated by microbiological and physicochemical methods. Vitamins
used in the tests were: vitamin B complex, flavin-adenine-dinucleotide, ascorbic acid, phyto-
nadione and pantothenyl alcohol. Appearance, pH, turbidity and residual potency of anti-
biotics were investigated in 12 models of mixture. The results showed a decrease of resid-
ual potency without change in appearance or turbidity in some mixtures investigated. It
should, therefore, be emphasaized that the incompatibility of the mixture cannot be judged

only by change in appearance.
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Sagamihara-shi, Kanagawa, 228 Japan

03, £7rexvr Vs (UF CET EBET),
+757 VY (T CEZ &), 7veEY Y v (LT
ABPC tH3), »r~<=<y v (LIF CBPC LHs3)
BIUoAr<=vU v (LF SBPC &Hgt) 7nbaxT
FHEmo Lo Hvic. ¥ I vHIREAER 1V, ¥
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—nT7 A=A ERAASERAIhE O EAL.
FAEFIIHESORHAERTEK, HEEX 1/ 1220%
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EEZ AV E S v ) —EEIRR ATER ST
1320% SR osE, A%BET I/ BBIOCERELD
7z b (Table 1), LB AR A RAFR CHAB L
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Table 1. Composition of Intravenous Hyperali-
mentation (pH : 6.1)

L, RSBl H BXOF+RIr Y — A =&~ Component Amount (g)
T AEE L S LR bR RE Uic. ¥ ciigR Glucose 100
DA BAGANRERSHLES T Ak L0 Total amino acid 20
T) REUTH, £4MEEE, e 3HEE (O Potassium acetate 1.225
MR AR, Bla 6 RS XU 4 RHBITES A Magnesium sulfate (7H20) 0.31
KIVCBEEBXhHv IV v L, EBRIZAVE. Calcium gluconate (HZO) 0.56
4°, 4 BRHBHROBRCOWT LR kR L. Potassium phosphate dibasic 0.34
4. hmAzE i D. Aq 500ml
BEipAR S S flEInicd @ (Talbe 2) %38
Table 2. Medium used in Microbiological Assay
Component of medium
Meat Sodium  Yast Sodium %
Antibiotics pepton extract chloride extract Glucose citrate Agar H20 pH
(8) (8) (8) () () (8) (g) (1)
CER 5 3 - - - 10 15 1000 6.6
CET n 1" - - — - \1l " 6.5
CEZ " " - - - - " " "
ABPC 10 5 2.5 - - - " " 6.6
CBPC " n " - - - " " "
SBPC " 1.5 - 1 1 - " " "

* Indicates, pH after sterilization at 120°

HEAE & LT CER, CET % XU¥ CEZ i Bacillus
subtilis ATCC 6633, ABPC ¥ X' SBPC X Sarcina
lutea ATCC 9341, CBPC (I Pseudomonase pyocyanea
NCTC 10490 #Zh TR 1.

B feys, Bacillus subtilis ATCC 6633 {145
F#3 1 x 108 cells/ml/saline ORERIFIF G A TaHL L
7z. Sarcina lutea ATCC 9341 (3:%5BR 10 % Hi%kT
AHHEHT 4 x 108 cells/ml/saline, Pseudomonase pyoc-
yanea NCTC 10490 (3R AEEEH 2 x 108 cells/md
{saline DRBFEFHBERY THThAM L. Z0FK
RaF iR ¥ 1 R x, FLAERICHIET 558
KIEMOEZ 2 100m T LT Int DEIETRAL, &
BELTERBRITAW.

BREImDBE LY »— VR ARG 55
KEEWH £ 4 20 md T OFELEUE L7zDH, #9355

for 20 minutes

37° DHIPBIANERI . ThbOPEEm R
BB TR L IRBREFREE Y RA L Lo
BAEE 4 ol TovKAERBIE, BULLE, v
T FroA=RNTSETOON » TREL, BET
WA ER L.

v T AR BRI 2 OHAF OF BB O,
EPEZEN S XL 15 mm 5 25 mm OFFHCAS 4
BIEOBREZL Y vIBEREREBVWTHERL, Tth
ZROBEDEY 4AEO» » 7T AR, bo—EHo» v
TREFEFCER L AR Ahls. B#& CER,
CET, ABPC, CBPC ¥ X U' SBPC T, 37°, 18M
i, CEZ 1% 28°, 20 B§fifT7n- 7. PiAKIPIRBRER
B IOHWE, BEHEEY Table 3 2R,

1RAROR/E K LT OMFEERE B, Bk
JFAER VT, HIEMEZE% 0.05 mm ¥ TIERZH
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Table 3. Materials and Conditions of Microbiological Assay

Viable cell counts Incubation
Antibiotics Test Organisms in seed medium per ml1 Temp. Hours
CER Bacillus subtilis ATCC 6633 about 1 x lO6 37° 18
CET " " n "
CEZ " " 28° 20
ABPC Sarcina lutea ATCC 9341 about 4 x 106 37° 18
CBPC Pseudomonas pyocyanea about 2 x 106 " "
NCTC 10490 6
SBPC Sarcina lutea ATCC 9341 about 4 x 10 " "

EL, ZHOFHETEB L.
5. HEEH

B A RED HIEFER D P9EY th £hEH
U, BECE (meg/ml), HEENCIRIEFIER (mm)
EIRY, ANEZ 7 72 RACTRERZIFRL, ZOR
HR L D R ofiEROBREY KD,

b, 3 X0 JEfEA Table 4 1= ;RL7%.
1. pH ZHHRE

FZHAER 1 e X ESBARKEAWT, CER,CET &
IOt ABPC 3% 5 m iz, CEZ (% ® 10 nf iz,
CBPC ¥ LU+ SBPC XAz D 20 md WML, %4
A% 11D, 0.1N-HCl % ko8 0.1 N-NaOH # 7

hEFRETL, ABEORLRISET H A—2—%
BT ZELL. ABEOR LRS- h D,
FRIABB IR R LR BN, BIEEADIZ-EH Lign
LD DOWTIE, FhFh 0.1N-HCI $ 54 0.1 N-

£ B & R

AT REROESAEEKT, FEALR IV
i 20 % 7 F T 2 B ¥ Lo A8E

Table 4. Materials Investigated in Additive Combination Tested

Materials Amount/D.Aq Appearence pH
Cephaloridine lg/5ml pale yellow 4.7
Sodium cephalotin " " 5.4
Cefazolin 1g/10ml " "
Antibiotics
— Ampicillin 1lg/5ml " 9.4
Carbenicillin 1g/20ml colorless 6.8
Disodium " " 5.5
sulbenicillin
Vitamin B comp. red 3.9
Elavin adenine 20mg/2ml yellow 5.7
dinucleotide
Vitamins Ascorbic acid 500mg/2ml colorless 7.1
Phytonadione 30mg/3ml pale yellow 5.5
Pantothenyl 250mg/ml colorless 5.8
alcohol
Infusion Intravenous * pale yellow 6.1
hyperalimentation

* Prepared in Kitasato University Hospital
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NaOH @ 10md Fox iz THEEZ H 2E L. + EREAELN Zbh, Tl B8R2=v) v RFEKOH
77 rARY vCRHOBAFITHS CER, CET &1 H£FITHDH ABPC, CBPC % x ¢ SBPC ¢, 0.1N-
U8 CEZ i, 0.1 35 0.4ml 0 0.1 N-HCI O CH HCl % X7% 0.1 N-NaOH o 10 ml #§5F LC b - BIZE
HINCHABREMREEL, 0.1N-NaOH ojii F T Zh {Li3ER® ey o7 (Table 5).

Table 5. Visible Change of Antibiotics Caused by pH Shifts

0.1IN-HC1 0.1N-NaOH
Visible Visible
Antibiotics ml change pH ml  change pH
CER 4 turbid 4.7-22.4 10 deepen 4.7-11.4
CET 0.3 preci- 5.4>4.6 " " 5.4-12.3
pitate
CEZ g.2 " 5.5+ 4.7 " " 5.5-212.0
ABPC 10 - 9.4»7.3 " - 9.4~12.6 -
CBPC " - 6.853.8 " - 6.8512.5
SBPC " - 5.5-2.8 " - 5.5%12.0

The pH was shifted by addition of 0.1N-HC1 or 0.1N-NaOH

2. EREROE pH CHET3REYR iz L, 50ml Fo2 A7 S A S EIhY v

4, 5, 6, 7, SFB LYY vEMEEER BEEER Iz, I<BEMLCDD, ThEhi i
% 120° T 20 SREE Liz. BHE, EFECF O 50 ml weLic. ABROBYUELY v~ 7Y v L, CER X
HEELIZARA7 5 A2 CERINTHE L. SidHiz 0.5mcg/m¢, CET ¥ 2.5mcg/ml, ABPC {2 0.2 mcg/
%4 18 RERECHERD BSHERKT B L., nl, CEZ ¥ X 0% SBPC (% 10 mcg/m¢, CBPC i 50 mcg
CER, CET % X0 ABPC 3% d 1ul, CEZ XAk [ml DBECILD LS, FhER 1 % V) vEREEE
2ml, CBPC & SBPC iZAfficr D 4md ¥ +hFh% AR L MEREZFA 7z (Table 6).

Table 6. Stability of Antibiotics in Several pl

Residual potency (%)

Antibiotics — PHA pH5 pH6 pH7 pHS -

CER 92 62 64 64 90 63 66 80 95 92 87 82 90 67 71 82 86 62 68 78
CET 92 87 70 90 94 90 64 81 90 76 56 70 94 93 61 76 96 8l 68 74
CEZ 99 89 78 90 90 95 87 80 100 98 90 100 10L 72 62 105 100 74 64 100

ABPC 86 69 63 69 87 78 78 8 97 76 71 8 83 73 71 82 8 79 71 87
CBPC 95 62 54 78 93 64 64 81 95 78 78 90 96 68 65 82 93 68 71 90

SBPC 108 104 106 108 105 105 104 109 103 97 94 100 106 104 101 116 108 96 97 108

Residual potency (%) was investigated after stored for 0 time, 6 hours and

24 hours, at room temperature. *shows residual potency after stored for 24
hours at 4°.

SBPC (34 E#E Lz pH I 4 ~8 T+~T 90 %) THENEETH 7. ¥, CEZ :x1¥ SBPC it
LOBRENMAEE R URET, CET kL0 CEZ (%M 4° RETTRTO HIKT.90 % YLD BEHGLE
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L, CER, ABPC 3 r7f CBPC |3 pH4 CEEZERG
s HEDET AR bhic.
3. MERR

LEEBRIZ AW IR AR (Table 7) (XEF (R S
hBED Y BT o0,

ThbhbiE 50mnl & 1202 A7 5 A3 124 41F

xR L. ¥ RBECRK O TREC A 3T TS

Hichs -t (Table 8).

Table 7. 2 Models of Mixture Investigated
and Compounding Ingredients

Models of Mixture

izkh, D5 6 {HD A 275 A=z CER, CET Injections A B
- S AN Intravenous
L ABPC £ 1ml, CEZ 2 ml, CBPC ¥ X 0" SBPC hyperalimentation 500ml 500ml
BrhzFhn 4k 2EFLAE. 1 fF2o02 275 R Antibiotics D) 28 28
CRG L AHARIREhEh 200 ng ITii5 5. & Vitamin B comp. - 1 vial™®
W50ml DAST6HDA AT S AL, ThE
Flavin adenine _ 20mg
«?’Lf}iﬁ’ X Ty 1/10 Vial, ¥'% 1 v B: 2 mg, X3V dinucleotide
C 100 g, vxi1v K 3mg, SRR T T T — Ascorbic acid - 1000mg
- A 25 mg A EREICINZBRLADH, IHITH{HLADAA Phytonadione - 30mg
75 A HAEFO 200 ng FHMEA &4 FERITIL, Pantothenyl alcohol - 250mg,
=4 ERR » BA AT B
%ﬂ%h"ﬁaﬂﬁk L. ﬂﬁ%ﬂ:‘iﬁu AT\ 'CVI?@J *1) Antibiotics are Cephaloridine, Sodium cepha-
KQ‘% D i) @@e.‘c% Z)ﬁﬁé E%B ZBUWLTit %EA. lotin, Cefazolin, Ampicillin, Carbenicillin and
’ ) ’ = Disodium sulbenicillin.
g3y, £23v K, BIOEx:ivBZzodlon *2) Contained Thiamine tetrahydorfurfuryl disul-
. e fide 50mg, Pyridoxal phosphate 50mg and Hydrox-
&T%Z}%ﬁékl%é LT \Waa, E%E’&i ] 2453‘37 ocobalamin acetate 1000ng in 1 vial.
HELFRETH-7c. fIXEFHABE E DI iR
Table 8. Results of Additive Combination Tested in Physical Methods
(Visual Check, pH and Turbidity by Nepho-colorimeter)
Models of mixture A Models of mixture B
Antibiotics
Measurements 0 3 6 24 0 3 6 24
Visible change pale yellow - > -  yellow = - >
CER pH 6.1 6.0 6.0 5.9 6.1 6.0 6.0 6.0
Turbidity 2.1 8.5 4.1 3.5 16.3 30.5 17.9 21.0
Visible change pale yellow - > yellow > > >
CET pH 6.1 6.0 6.0 5.9 6.1 6.1 6.0 5.9
—_ Turbidity 5.2 16.9 4.6 4.0 18.0 20.0 43.0 20.0
Visible change pale yellow - > > yellow -» > >
CEZ pH 6.1 6.1 6.0 5.9 6.1 6.0 6.0 5.9
Turbidity 6.5 11.8 4.3 0.0 11.0 21.0 36.0 20.0
Visible change pale yellow - > yellow - > o
ABPC pH 6.7 6.4 6.3 6.3 6.6 6.4 6.3 6.3
Turbidity 4.2 6.1 4.8 4.1 15.9 19.0 16.6 18.3
Visible change pale yellow - >0 S yellow > -> >
CBPC pH 6.1 6.1 6.0 6.0 6.1 6.0 6.0 5.9
Turbidity 4,5 2.0 4.9 2.0 20.8 17.0 19.0 25.0
Visible change pale yellow - > > yellow > > >
SBPC pH 6.1 6.1 6.0 6.0 6.1 6.0 6.0 6.0
Turbidity 2.5 3.1 3.1 0.0 11.5 18.9 19.6 21.0

Additive combinaticn test was investigated after stored for 0 time, 3
hours, 6 hours and 24 hours at room temperature.

Mixture A; antibiotics is added in intravenous hyperalimentation, Mix-
ture B; antibiotics is added in mixture of intravenous hyperalimentation
and vitamins.
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4. HEAE

TR L B B UL I EEAS 16 mm s 5 25
mm DOINZA S X 5 7 BESY &L, CER Tk 1,
0.5, 0.25 2 X% 0.125 meg/m¢, CET it 5, 2.5
1.25 5 LU 0.63meg/ml, CEZ 3 XU SBPC 120,
10, 53 X0 2.5 meg/ml, ABPC [30.4, 0.2, 0.1 35
L0 0.05 meg/ml, CBPC i 100, 50, 25 %5 L0 12.5
meg/ml T B LT T 1 %) v BEREER T
FHRLU. BE A B L0 B OFERILE AEERT 4
BEOHMO EE3 7t CER 0.5 meg/ml, CET it
2.5mcg/ml, CEZ 3 k7% SBPC 10 mcg/ml, ABPC |1
0.2 mcg/ml, CBPC |} 50 mcg/ml DEE /b X 5T
FREN1 %) v BIGEER ¥ A WTHRL, &40
TAME R T -7, FOERES A, B iz CER,
CET, ABPC i X0 CBPC 3t &% 24 BRI CRATE
BB L T 70 7 wikofiffixsL, ¥/ CEZ B
iUSBm:m@AA B 31z 90 % Ll EORAFE %
RLIETH T, T OFERIIE Tkl 5 ZEWD
%%&@Hﬁﬁ@@@f@oh(ﬁmwgy

Table 9. Results of Incompatibility Tested,
Intravenous Hyperalimentation and
Antibiotics in Microbiological study

Residual potency (%)

Models of mixture A Models of mixture B

Antibiotics

0 6 24 * 0 6 24 *
CER 98 81 69 98 96 76 70 93
CET 98 90 66 78 84 82 6l 70
CEZ 103 100 100 101 102 100 100 101
ABPC 104 82 71 100 96 77 68 81
CBPC 94 89 85 96 95 84 80 96
SBPC 107 110 108 114 113 110 93 99

Residual potency (%) was investigated after stored for
0 time, 6 hours and 24 hours, at room temperature.

* shows residual potency after stored for 24 hours at 4°.

Mixture A; antibiotics is added in intravenous hyper-

alimentation, Mixture B; antibiotics is added in mixture

of intravenous hyperalimentation and vitamins.

MRS 6 B EILTH B . 2 TEICIMAEL
Bk 6 REEIHIZ 90 % LT IE T35 4o & LT CER,
ABPC % X 0" CBPC 04 A, B X5z CET 0R4
BTHhs. 4° 24 BREEEECOWTIE CET 0RS
A, B 310 ABPCORS B Th-7-.

% "
B e ) — KRR R B AR ORSE iz

VTR LR, ZERBIc T, CET 35 108
CEZ (3t 4~5 ORT MBI Z SRtz d hs
b o, 6 M O BENMIL 0 % Uk SlEds
L, /MEZE(LD % Shiess -7 ABPC % I 08 CBPC ¢
2, T 6 R LT 90 % LU OBE DG T 5

DIEDMOET B4 biie. = OERIZAMEZ L& I

OEFILTLE —FHLkw 2 &% 7B LTw3. M

4~8 I TOREMHIZOVCTHRE LR (S EH-7-
WKL 6.1 THB), pH6.0izis\T CER, CEZ 3
LT SBPC i3 90 % Ll EoBHENEA T L, e
TIES A, BRI H6. 1BIETHBIC L0 b,
CEZ 35 X0 SBPC (334 ZE{bid & B 759 o 7228,
CER TR HMDETM& bt

F724° REOHEOBENML CER, CEZ #s 1 ¢
SBPC DWFH LEA A, B #1290 YL F2E LTk
D, ThHD NS CER DHffio Ry 0ERE: M
DEETIIRL, BELLBELE 2 1 vELEEOK
ﬁbﬁ%ﬂht%@&ﬁ@éha ABPC 04 A T

HRTHMOET AR B4, 4° B LR
mm/wﬁﬁﬁméﬁ? ENDRERCRE OB &A%
BT 20ENH55. CET & X18 ABPC 13, =iz
WTEZ S v ERINERS 221 X HEOET R

S HBR, 4° BEREWT CET 0FE& A, Bl 1o

ABPC D& BT Nl DL b Hir-. hBh
HEDY OFRRIEE - 4 + VEOBEEOBY - Bbh
5. N0 itz CER, CET, ABPC #5100
CBPC i1, —~EOE 2 I vHIORET BESB IR T
LD NMOPAHEF DD Shte.
= Eo

Bk, &m0 — SR & HIAER © AT by in
vitro THETL 7223, BiRE <7 7> m ) v, Bige ©
BIVEIBIO 7y rFvF VoA, LT v
YYVY, MREE R I VvEIBIVTVEY Y v b
NI R THORER, BETAZ LB - HaFs
LS, Fehn<X=v) viZELWIHEDET T
B, —IS 6 ERIERIZ 90 % LTFITET LT » BEREE
LTIREESET 3. AEEL, H 282320 ohi
PolebDTINMHCIEBHLTHBEDLH D, s
EOEMRLTNE, BEIATOWIBR TR LK
WRELR V2. AbETHHICA - B4 DYk
HIOBAEe CHE ST, LD TRENTEEL Db
T TEBEDFEEE Lizw.

X B
D & Ef, mlx—: ATIES, 17, 87 (1975).
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