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Stability of Vitamin C in the Total Parenteral Nutrition Solution in Different Nutrition Bags
WANG Zhiheng', LIU Xiaoyan®, QIU Bo', YANG Haotian', PANG Guoxun'
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Abstract: Objective To investigate the stability of vitamin C in the total parenteral nutrition(TPN) solution in different nutrient

bags. Methods ~ Nutrition bags made of three —layer co —extruded film, ethylene — vinyl acetate copolymer(EVA) and polyvinyl chloride
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(PVC) were prepared with the same prescription TPN solution. The appearance,pH value and vitamin C content of the bags were in-
vestigated after they were placed at room temperature for 0,2,4,6,8 and 24 h respectively. Results The appearance of TPN so-
lution had no color change, stratification, sedimentation, flocculation or other phenomena in the three groups within 24 h. The pH
value for the three groups ranged from 5.50 £0.02 to 5.70 £0.02 within 24 h at room temperature. The content of vitamin C
in PVC bags decreased to 91% in 2 h and 33% in 24 h,the content of vitamin C in EVA bags decreased to 90% in 4 h
and 43% in 24 h,the content of vitamin C in three — layer co — extruded film bags decreased to 91% in 24 h. Conclusion
The TPN solution containing vitamin C was relatively stable in the three — layer co — extruded film bags within 24 h at room tem-
perature , and the storage and infusion of the TPN solution containing vitamin C should be avoided as far as possible by using the

nutrition bag and infusion tube made of PVC.

Key words: total prenteral nutrient solution; vitamin Cj stability; three — layer co — extruded film; ethylene — vinyl acetate copolymer;

polyvinyl chloride
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LR it B AR DGR ISR B R A A7) e 14 =51 4
AR A AR CHERRASRASRA AR, BE] LI
LR 2B A, T A2 RS TPN IR AS ] e/ il 21 i
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New Classic MS % 73 #r K- (i - A 45 8 — F0 R £
ST KGR T 4y 2 —) s TGL — 16 B & g LHL (1L 7
HRKESFBHEABR A7) ; ACQUITY H — Class KU =34
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Tab.1 The prescriptions of TPN(mL)

R 4% A 4%
209 B B L2 4 (Croas) 255 HEARBRB R 2.2
S RABEH R (18AA - T 300 REREESR 1.9
10% ) #4824k 885 RAAT AR 18.0
KA AR 15.0 || 4% CEAhk 1.0
BB A AR 6.9

31



C AHFEE -
Pharmacy Articles

China Pharmaceuticals

2021 44 H 5 H 45 30 55 7 1)
Vol. 30, No. 7, April 5,2021

PRI LR I 43 30 T 6 e S VAR 4 A TR 5
SR A BR R SR A SRR R S A R C O
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R(C YD P, BT RIS C)HEEIRT B IE# I
PRAT FATE L) o
2.3 #EERCEHRENE
2.3.1 &L H
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0 0.30.60.91.21.51.82.12.42.73.0
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PREE R, I s AR B 25 R 20 15 2R
45.0,10.0,20. 0,40. 0,60. 0,80. 0 pg/mL A 4E ;& C
VSR, Fi 2. 3.1 TR G5 A FEREINE 0 SR AR . DA
TR0 43 i e T AL C V) S A A b X B T R
(X, pg/mL) AR A R 2 il s vl th 2% L 78 A Y =
1.2822104X +2.8305103, r=0.999 9(n=6) %%
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Fig.1 UPLC chromatograms
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F AR HPR IR 2,
F2 BEFE CMEEKIEER (n=6)

Tab.2 Recovery test of vitamin C(n=6)

B#E(y) MmAE() WEE()  wkE@) X(%) RSD(%)
0.0100  0.0104  0.0200 9. 15
0.0100  0.0103  0.0200 97.09
0.0100  0.0106  0.0201 95.28
96.16  0.85
0.0100  0.0102  0.0199 97.06
0.0100  0.0104  0.0199 95.19
0.0100  0.0105  0.0201 96. 19

2.4 TEEMEE

SN L T4 S 0,2,4,6,8,24 h FXT 2.2
TR 4541 TPN JEURE | PR R SRV o 25 3R 3 4 TPN i)
B IC AL, Toor )2 UITE REEM R R

pH {E I %€ « 43 5 Tl % )5 0,2,4,6,8,24 h I X}
2.2 TN 41 TPN WEURE AT 3 4, (] pH 11U
pH A5 W3R 3.3 LA BT Rl sS4 /] bh 3, 22 S B 5ei )
RSP >0.05) ;3 dA5H R SA N L, 25 L5t
HFEN(P>0.05),

#3 TPNREpHEMNELER(X +s5,n=3)
Tab.3 Determination results of pH value of TPN(X +s,n=3)

A 0h 2h 4h 6h 8h 24 h

A% 5.55+0.03 5.59£0.02 5.50£0.02 5.60+0.03 5.63+0.01 5.65+0.02
B 5.57+0.01 5.54£0.02 5.58 £0.01 5.650.03 5.62+0.02 5.67+0.03
G4 5.60£0.01 5.59£0.02 5.52+0.02 5.50 £0.03 5.65+0.01 5.70 +0.02

e R CEHRME 3 Tl 5 0,2,4,6,8,24 h
IR 2.2 TR 4540 TPN ¥ 2.0 mL, & 10 mL &&=
o BB R 20 B R A B A % 2.3 1 TR
T AR AR I B A, TEIAS [ B[] 25 20 V5 W b 4 A=
2 C X &R (RIVAEA 0 h & &3t 100% , 5
25 B T) A B RE R BT ) B R LR 4 mT L, 3 4
e R C R i Y BE IR [R) A L 4 T 328 T ek 2, A A
(PVC 48)TPN 4 £ 2% ¢ &8 PR, 5
THCE 2 h BFFE R 91% ,6 h &R 71% ,24 h I [&E
33% ;B 41 (EVA £3) 4E A C & it PRI NS 4 h i)
%% 90% ,6 h B % 86% ,24 h B % 43% ;C 4 (=
ZALFT IS F A R i R ¢ R kRN, E 24 h
Y2 91% o

®4 TPNHELER CHMNESESENEER(X £5,%,n=3)
Tab.4 Determination of relative percentage content of vitamin C in
TPN(X +5,%,n=3)

ikl Oh 2h 4h 6h 8h 24h

AZ100.00£1.92 91.01£1.32 75.19£1.04 71.40£4.01 66.72£3.06 33.64 £2.62
B4 100.00£2.88 95.99+1.13 90.32+2.51 86.98+3.60 86.97£2.56 43.02 3. 11
G4 100.00£3.70 99.15£0.34 95.96£3.05 93.89£3.01 93.14£2.60 91.46 2. 86

3 iFig

TPN ¥R £ i kis A2 o A A oK A hE SR 1R
BEIWIFL MR IT 2R TR AR R S 2 R
F AR ABNE o - 3 IRIIRSE) sk 254 (k5 %) , fir
FERS RN LY/ R SIb ) 1) NS RN = WA K O b e S L N
SN TPN W PARE PR FAR A PE 7 -8 FEHEATIR & it
R R, R R e A T B A S PR R
TR B i AN IEAR , 5 R o AN RS T & AR L e B Ak
SR, 230t B B A LA 7 , B A U A A o HLAT
S TPN YR R 14 TR 28 B 466 4% 78 % WL o0 I e e B g
05 L AR E P VTP R 2% 0250 (N pH B AN PR
RS ), UL LB TR o R R T 10T

TPN MU R 7%, i R ¢ S RMEERZ,
ARAFFEH L 5 mmol /L BEFR — A B A - HEE(60 : 40,
V/ V) RUENAE, R H UPLC 32 8 i) 1] 58 J— Uk &
SIHT L A B 2015 AT i CHp 2 0 () ) Hp A L O
FG R 1k, A BEROR B o B R AR o3 i gy
S UE A ST T S Y R A A BEME AR
A A7

pH {ELZ S0 TPN AR E MR HZEI R 2 pH <5
B, 2l AR 1D 2L H2 A AR 0E 1k 5 24 pH (E R = B, 4E4E K C
MYt A: 2 Be FE5 AT, Z K3, pH A 15 il £E
5.0 ~6. 5 B ] LR3F TPN YA X RS O AR 9E 1, 3
20 TPN ¥ i) pH {E{E A 5.50+0.02 ~5.70 £ 0. 02,
AN S A AR E Y B P, SRS [R5 8 7R 4% S
Yt C AT TPN W& pH B2/

Jic & TPN W i 5 Z i SH RO &, e S R )
BRATR VTR, 8 S B i AR 5 B ANAT , HOr #5240
0 h 4L R C &R0 H 100% , 8 A [l i8] 25 ) A1
X E A, A/ IR 22 o NI B B IR A8 M T RE S|
E TPN & 45 16 PR A AR5 B VIR, R R A
2= RN, s M LT PR ZE R W, B M o 48
YR CLE 24 h IR TR LT, PVC MR
BN AR C & A e i 3, T RE T
PVC BRHE 5 1 W 14 R A 2 ) 2 b S 8 3R C
MW R 5 A EVA M BUE FRASh 4EAE & C il 4 b I
TR 10% , AT g 5 EVA AT = 2L A E 5 B
BN YA R C A G =2 LB s 4%
R 24 h J54EAE R C i AR/, U AE BT A
2 Fhb I, S A T a4 A C 1 TPN PR 1T
B T A A o A RV B4R R C R T
HEATH 58 A 2R C YRR A B AR M 2 5 A 52
A Rtk — 20 5% .

S 2% 3k

(1] T AEHFA. msbERbRGFER(HEH)[]]. 48
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