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Interactions between Drugs and Polyvinyl Chloride Infusion Bags

Kun Han, Young Hwa Cho and Dong Chul Moon
College of Pharmacy, Chungbuk National University, Cheongiu, Chungbuk 360-763, Korea

Abstract—Twenty-six injectable drug products, many of which are administered by i.v. infusion, were
studied for loss from aqueous solutions stored in polyvinyl chloride (PVC) infusion bags for various periods

of time.

The PVC infusion bags were stored in the dark room at room temperature for up t6 one month. Drugs
stored in glass bottle served as controls. The solutions were assayed. Spectrophotometrically at regular
intervals. The effect of drug concentration and pH on the loss of drug from solution were studied. Octanol-
water partition coefficients were used as a guage of lipid solubility of drugs.

The elution of di(2-ethylhexyl)phthalate(DEHT) from PVC infusion bags was studied. For most of the
drug studied, minimal loss from the aqueous solutions were observed over periods of storage time. Six
of the drug products — Thiopental sodium, Hydralazine HC, Thioridazine HCl, Trifluoperazine 2HCI,
Metronidazole, Chlorpromazine HCl — were found to be lost a substantial extent. DEHP was found to

be migrating from PVC infusion bags.
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Aminophylline (2P, =19l4eF), Amoxicil-
lin trihydrate (QFAE, <%zlekE), Ampicillin
trihydrate (eF4¥, dA¢E), Cefoxitin sodium
(FAE, Z9A2), Chloramphenicol sodium
succinate (Y%F4F, F7%), Chlorpromazine hy-
drochloride (A E, AMAAleF), Cimetidine (]2
+, Z9Ae), Cloxacillin sodium (eFAE, 4=l
°F%), Dexamethasone sodium phosphate (2F
AE, =igokAlel), Dopamine hydrochloride (9]
oFg, ), Doxycycline(FAE, 3o
Z}), Flucloxacillin sodium (2] e, gH-2-A|ek),
5-Fluorouracil (FAE, F9Aet), Hydralazine
hydrochloride (& ¥, 3tAekE), Hydrocor-
tisone sodium succinate (RBHE, ZFo|A|ek), Li-
docaine hydrochloride (2Fd %, 9-EA|2k), Meth-
icillin sodium (24 %, ¥-&=)2k), Metronidazole
(Fd¥F, &4A<), Prednisolone(AE, =%
o}Alet), Promethazine hydrochloride (2%,
dejekE), Propranolol hydrochloride (2k4%,
§-&Alek), Riboflavin (M%),  Thiopental
sodium (FAF, FAleF), Thioridazine hydro-
chloride (3R ¥, A<UdAeF), Trifluoperazine di-
hydrochloride (2] 2FE, $-HFE), Trimethoprim
(olkE, AF2AYF), Methanol (Baker, HPLC
Grade), di(2-ethylhexyl)phthalate GEFILA),
Di-n-octyl phthalate GEx{b#k), n-octanol(AV-
ONDALE, GR), Sodium chloride(AVONDA-
LE, AR), Potassium phosphate monobasic (ki
%, 1¥), Sodium hydroxide(TEDA, 1#)& A
L35t ol AJekE ATl PG SF
AFA ke AH8-8t e,

2, MeElxiz 9l 77|

TPN bag(Total Parenteral Nutrition Bag,
Azl &%), UV-Visible Spectrophotometer
(Cecil-590), pH meter (Corning pH meter 120, U.
K), High Performance Liquid Chromatography
system (Waters Associates), Orbital Shaker

{Gallen Kamp, U.K), Rotary Vaccum Evapora-
tor (Tokyo Rikakikai Co., Japan).
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# —b-Fluorouracil, metronidazole, thioridazine
hydrochloride, chloropromazine hydrochloride,
promethazine hydrochloride, trifluoperazine di-
hydrochloride, thiopental sodium, hydralazine
hydrochloride + 0,9% NaCl &< & pH74 <l
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Thiopental sodium, hydralazine hydrochloride,
chloropromazine hydrochloride & 0,9% NaCl
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photometer
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K=[ (Awi _Awf) /Awf] [Vw/Vo]

A, ' initial absorbance of aqueous phase
A, final absorbance of aqueous phase
V. . Volume of aqueous phase

V, : Volume of octanol phase
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Table I.—Drugs Used in the Preliminary Survey
Initial Initial
Dru Amax. Cone in Initial Dru Amax. Conc in Initial
g (nm) Solution pH g (nm) Solution pH
(ug/ml) (ug/ml)
Aminophylline 272 9 5.9 Hydralazine HCl 315 28 5.1
Amoxicillin 279 450 4.8 Hy(.irocortis(')ne 248 8 5.1
trihydrate sodium succinate
Ampicillin 956 800 45 Lidocaine HCl 271 300 5.2
trihydrate P
Methicillin 281 75 5.9
Cefoxitin sodium 235 15 5.0 sodium ’
S(g;)r;ms}l)l};?;cgl 276 12 5.0 Metronidazole 277 15 5.0
u ate Prednisolone 248 12 5.4
Chloropromazine :
HCI 254 10 5.2 grglmethazme 249 10 5.3
Cimetidine 218 10 5.7 Propranolol HCI 290 15 4.9
Cloxacillin sodium 273 1500 5.2 Riboflavin 268 10 5.3
Dexamethasone i
X 241 10 5.7 Thiopental
sodlum' phosphate sodium 289 11 6.1
Dopamin HCI 280 100 5.0 Thioridazine 063 0 53
Doxyeycline 275 17 4.7 HCl ’
Flucloxacillin Trifluoperazine
sodium 273 200 5.2 dihydrochloride 257 11 4.5
5-Fluorouracil - 266 8 5.2 Trimethoprim 280 40 5.9

Aol grEke Fajelct

2) 0.9% NaCl &4 % pH7.4 Q4 $hollo)
A1l pHEBE— TPNbag ol 0.9% NaCl £ o)
PH74 <l 9242 247 1,000mi4 4o
I~ WA F g dAeke sl 60C
e F84ol FBrSsld 0ml Y2
% o33} chloroform 50m! & ~}sted Ekah
% chloroform ¢ #3le A7 & xme
methanol 6m/ of g3l HPLC & o]g-3lo] &
<9 FheAlY] e Fac,

7} Al (di (2-ehtyl hexyl) phthalate)¢] HPLC
SEWEL F09 WYL modify 3o} e
< AL 4t

Mobile phase : methanol : water (91 : 9)
Flow rate : 1.0m//min

Sensitivity : 0.02 AUFS

Chart speed : 0.5cm/min

Injection volumn : 10 2!
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Wave length : 254 nm
AlgHat o 2E
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o 52e] opEoll4= sorptionoll & oEEAlo]
A2l ¢lgle} thiopental sodium, hydralazine
hydrochloride, thioridazine hydrochloride, tri-
fluoperazine dihydrochloride, metronidazole,
promethazine hydrochloride, 5-Fluorouracil,
chlorpromazine hydrochloride ¢l A + sorption
o 93 o+% £A4le| Figl ¥ Fig2 st 3o vet
st

0.9% NaCl 29 3! phosphate buffer %
(pH7.4)0llM2] AbM 5! 47| oFEe] Haik—4HA
°}k2-9] thiopental sodium -2 0,9% NaCl-&
(pH6.1)ol & 57.5% %FE £Ao] buffer &4
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Table II.—Lo:s of drugs from phosphate buffer (pH 7.4) and 0.9% NaCl solutions stored in plastic bag for one month.

Initial Octanol-water Loss % of Loss % of
Drug concentration partition in buffered in unbuffered
(ug/ml) coefficient solution (pH 7.4) solution (0.9% NaCl)
Thiopental sodium 11 965 50 57.5
Hydralazine
hydrochloride 28 456 100 50
5-Fluorouracil 8 30 80 12
Promethazine
hydrochloride 10 3 86 345
Thioridazine
hydrochloride 9 24 9 49
Trifluoperazine
dihydrochloride 1 86 58 20
Metronidazole 15 12 0 15
Chloropromazine
hydrochloride 10 9 86 4
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Fig. 2—Percentage of selected drugs remaining in 0.9%
' r . . ; . NaCl solution during storage in the plastic infu-
5 10 2 0 sion bag.
Time (days) (o) Thiopental sodium 11zg/ml, (a) Metro-
Fig. 1—Percentage of selected drugs remaining in 0.9% nidazole 15!4g/ml, (E}) Promethazine HCl 10 1g
NaCl solution during storage in the plastic infu- /ml, (m) Trifluoperazine 2HCI 11 pg/mi, (a) Thi
sion bag. oridazine HCl 9 peg/ml.

( 0) Thiopenta sodium 11 4 g/ml, ( @) Hydralazine
HCI1 28 pg/ml, (0) Promethazine HC1 10  g/ml, thiopental sodium ¢ 0,9% NaCl £ (pH6.1)
(m) Trifluoperazine 2HCl 11 ug/ml, (a) Thio- oA slelse] 7taol o3 Aoz Az =3
ridazine HCI 9 zg/ml. a . . . .
7|4 <& trifluoperazine dihydrochloride £}
(ph7.4)0lA = 50%9] & &A4o| Yelylel, ol& promethazine hydrochloride + buffer &< (pH
Elizabeth A.® o] 3l ulel o] A B 74)olA 27 58%2) 86%<] 5 £Alo] ehido
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Fig. 3—Percentage of selected drugs ramaining in 0.9% § 10 ) 2 ' »
NaCl solution and phosphate buffer solution dur- Time (days)
ing storage in the plastic infusion bag. Fig. 5—Percentage of promethazine HC] remaining in
(0) in 0.9% NaCl solution (pH = 6.1) 0.9% NaCl solution and phosphate buffer solution
(@) in phosphate buffer solution (pH 7.4) during storage in the plastic infusion bag.
(®) in phosphate buffer solution (pH 7.4)
160 9 (0) in 0.9% NaCl solution (pH =5.3)
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Fig. 4—Percentage of trifluoperazine dihydrochloride re-
maining in 0.9% NaCl solution and phosphate buf-
fer solution during storage in the plastic infusion 5 10 20 3
bag. Time (days)
(®) in phosphate buffer solution (pH 7.4) Fig. 6—Effect of initial concentration on percentage of
(0) in 0.9% NaCl solution (pH = 4.5) thiopental sodium remaining in 0.9% NaCl solu-
tion during storage in plastic infusion bag.
W, 0.9% NaCl&a(pH45,53) 0= 274 (8) 5 ugiml, (a) 11 pgiml, (0) 20 pgml
2096t 34.5%°] °oFg £A4o] el ol 7]
4 oF29l trifluoperazine dihydrochloride & ol sl2|x9] zhiol o3 Ao Algdd,
promethazine hydrochloride ¢|  buffer (pH 7.4) Y (sorption)oil o|xl= EJ|Eszel -
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Flg 7—Effect of initial concentration on percentage of
hydralazine HC] remaining in 0.9% NaCl solution
during storage in plastic infusion bag.

(@) 15 ug/ml, (a) 28 ug/ml, (o) 45 ug/ml
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Fig. 8—Effect of initial concentration on percentage of
chlorpromazine HCl remaining in 0.9% NaCl (pH
5.2) solution during storage in plastic infusion bag.
(0) 10 pg/ml, (@) 20 pg/mi, (») 30 pg/ml

Sorption ol wjxj+= 271559 A3 Fig.6,7,8

# 7}, Thiopental sodium # hydralazine hy-

Table I11.—Dissolution amount of di(2-ethylhexyl)phtha-
late in plastic infusion bags.

Time (month) 1 2 3 4
Solution (pg/mi)
0.9 NaCl - 2.93 22.69 20.88
Phosphatebuffer _ B
(pH 7.4) 6.97 27

drochloride & 271557} 4% sorptionol &g
okg ¢Alo] #A vielgt), o= Moorbatch P2
So| Warfarin sodoll4 w3l wle} 7+e] PVC in-
fusion bag #¢] 4528141 binding site ¢ A
3-8 Wl saturable processol 23 Aoz Alg
e,

Chloropromazine hydrochloride = <& 27|
¥57} sorptiono] 93 oFEEAle] A9 <PkE
Z2 9ott} o]+ Roberts, M.S.? 5| nitro-
glycerin &2 °FEolA ¥3l wiet o] PVC
infusion bag 2| 4t% 2k&o] partitioning proc-
essoll 7|Qlgk Ze® Atz et

Infusion bag 225 E| 7}2H|(di(2-ethylhex-
yl)phthalate)2! &M — oA 7liAo £
20 29 Zglrel@s] AlFW 2 u]RA]HH
< AFPAEe"HA 24715 44 Agsta §le
1}, 28 B AldofAl= HPLC & o|gsle] Aakale
2 259 sMEAY RS IR 1 100%
methanol 9|41 2447k 52} 8.85mg/mi 7} &5
93, 0.9% NaCl 283} buffer & (pH 7.4)l
A& Table I Zo] 2=

0.9% NaCl golol| M Artere] 7paA7l §3
sle Aeg Mol oz o L&A Aol ]
A okl sl o 2 A7} Ags]olok &
Aoz rasd,

N{

z B

0.9% NaCl oA Y3 265 & F hF¥
o] oFEoll A& sorptionol 2F ok £Ale] A9
lgl e} thiopental sodium, hydralazine hydro-
chloride, metronidazole, chlorpromazine hydro-
chloride, thioridazine, trifluoperazine dihydroch-
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loride ol A& 27+ 10~60% A=< sorption ol
o1&t obg EAlo] Jepyrl,

A4 oFE-ql thiopental sodium < 0.9% NaCl
& (pH6.1)ol4] sorptionel o3k oFE £Alo]
phosphate buffer & (pH7.4)¢] ulsl ]zl
Atazel olsll 2A velytch, 714 kBl trifluo-
perazinedihydrochloride ¢} promethazine hydro-
chloride v phosphate buffer £ (pH 7.4)ol|A]
sorption of] 2J3} k5 £4lo) 0, 9% NaCl g (pH
45, 5.3)ell w3 sHE)x) kol oja) =A e
it

Thiopental sodium 2} hydralazine hydroch-
loride = 271557} 4% sorptionel &g &
=Ao] A Yelytend chlorpromazine hydroch-
loride <= oF82] 7|5 %7} sorptionol 23 ok
TE £l A9 Jeke FA] gsgkel,

TPN bagolAe 7}4A] (di(2-ethyl hexyl) ph-
thalate) 2] 222 0,9% NaCl €83} phosphate
buffer 48 (pH 7.4)oll4 1~4744 rbojoll 293~
27 pg/mil7} $Z=9om, 100% methanol ol 4]
2447k 59t 8.85mg/ml 7} &= 9},
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