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BELEFR(25 C) T4 E0.8.24.48 hJE#9sMWL pHAL RIEM# A IS SR A kg (D S o ARET) oA, KR E
K AT TPNALZ P dg vk, 455 628 TPN /224 % 0.8.24 48 h /s MR L IML R & AL, ¥ o p B Bk BRSNS,
FEF R THEA48h M pHAEA (6.17£0.01)~(6.4910.01);48 h ALE 1 ~40 3 49 R A3 A6 2015 B b B 25 32 ) (wa 37 ) ML,
R4 X E A8 hJG, =10 um 69 R A 14 45/mL, 205 40 6 %) &5 S Bp 4| £ 3L, =25 pm 49 R AWM 4 3 45/mL, ¥
RAFA2015 k8P B 25 3 ) (w938 ) 2K ;6 AN By L4242 4 (236.7 £ 6.8) ~(267.2 + 11.6) nm, % - & 34 0.027~0.099; 4 % K
WIEE3E KR ,6 4 pHAL(P=0.001) A oA (P=0.043) A — % 69 £ 5, B =4 TR RAEAT—Fr AL &A%, &t £
TR FAE 48 h A, KR E <50 mmol/L 9 & 7 , L IMAL . pHAR R M ok e g oy LA 42 KON 34 A A8 AL 5 o A3 50 mmol/L
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Study on the Effects of Different Concentrations of K" on the Stability of Total Parenteral Nutrition

DU Peiyu', ZHENG Xuehua', LI Xiaobing', GAO Yu’,JIE Lili', YANG Yuehui' (1.Dept. of Pharmacy, Shengjing
Hospital of China Medical University, Shenyang 110004, China; 2.College of Pharmacy, China Medical
University, Shenyang 110122, China)

ABSTRACT OBJECTIVE: To investigate the effects of different concentrations of potassium ion (K) on the stability of total
parenteral nutrition (TPN) , and to provide reference for clinical drug use. METHODS: TPN prescriptions containing different
concentrations of different concentrations of K *(29.13, 43.23, 50.16, 57.02, 70.53, 83.75 mmol/L, group 1-group 6) were
designed. TPN infusion bag was prepared according to sterile operation procedure. The appearance, pH value, insoluble particle,
particle size and granularity (polydispersity coefficient) of lipid emulsion at room temperature (25 °C ) were investigated after
placing for 0, 8, 24, 48 h. The effects of different concentrations of K" on the stability of TPN was investigated. RESULTS: There
was no observable alteration in appearance color, stratification, flocculation and wall-hanging of 6 groups of TPN at 0, 8, 24, 48
h after preparation. pH value for all groups were between (6.17 £ 0.01)-(6.49 £+ 0.01) within 48 h at room temperature. The
insoluble particles of group 1-3 within 48 h were in line with the regulations stated in 2015 edition of Chinese Pharmacopeia (part
IV ). However, insoluble particles=10 um in group 4 was 14 grains/mL after placing 48 h, insoluble particles=25 pm in group 5
and group 6 were 3 grains/mL after preparation, which were not in line with the requirements of 2015 edition of Chinese
Pharmacopeia (part IV ). The particle sizes of lipid emulsion of 6 groups were between (236.7 * 6.8) - (267.2 + 11.6) nm;
polydispersity coefficient for all groups were 0.027-0.099. With the increase of K concentration, there is a certain difference
between pH value (P=0.001) and granularity (P=0.043) of 6 groups; the change did not satisfy with any kind of straight line or
curve trend. CONCLUSIONS: Placing 48 h at room temperature, in prescriptions of K' concentration <50 mmol/L, appearance,
pH value, insoluble particle and particle size of lipid emulsion are all in line with related regulations. In prescriptions of K*
concentration>>50 mmol/L. The appearance, pH value and particle size of lipid emulsion are all in line with related regulations, but

insoluble particle is not in line with related regulations and should be used cautiously in clinic.
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% 71 57 W ( Total parenteral nutrition, TPN ) J& 45 18
it i DA s R (RIER KRR ) S A8 TR i i o
TPN HFe e Pk LT Bk T Rg i FLA r Az vk g i 2L
AR PR A2 TSI pH A Z R M B ) A Wk B L L A
v B A5 22 N R 52 ™, A7 SCRRIE B, W fig i s h
I e R E T L R NI N e By i R R
A5 R A TTIE ), e HAR e HEY . KO E 2 )RR
S5 AR MGE R, 4R N ANE R B 5
FEFALC LI RE , & 4R N FEE A P, A Sk
i L S ORAIE TPN 988 7E 7, TPN Hp KOV 2 1% <50
mmol/L", {H T 83 il AR H FRARBEAS R, i IR L 1
DL KR S >50 mmol/L AL T B LA BRI IR FH 245
G A EE R E . 54N E BRI R R, E
FER AT A LA T — s i 8 SR i e vk
SR Y KOV AT BB 23 A — o i 728 Ak, BRI E R o
Kbl vk B AT B o A9 1 T B AN R K
WY TPN, 25 £ ] ik B KX TPN B 1 s i),
Il R A L 25 B T S

1 e
1.1 X8

FE-28 B pH 1T (¥ HRRER Y7 28 ) s Ti-S RS B
O (H A JE BEpk X 241  Nano-ZS BU B4R KL
JEAY (e [E Malvern 23 7)) o
1.2 #ZmE5iRH

10 % i WA SR (R 2 e A7 B2 | L i
F1710021, #L#% : 500 mL : 50 g) ; &2 J7 %4 L R vE 5 K
(20AA) JRTRZ5E et A7 PR\ 4145 : 1706152164, 1
H% : 500 mL: 50 g (EVZLIERR )15 20 % /A% i i 2L 1 4
W (CsoiVe) [ i 24 : JIERNT T, DU EEST (5N A R A
]S : 162848082, HLAK - 250 mL]; K B 1 5 K (1
FIE D254 BRZ A, b5 : 1611013203, #i4% : 500 mL) ;
WS A AN S (R 25 B 22 AR R 25 A BR S | iS5
1707407, Hik% : 10 mL: 1.0 g) 5 S AL B SR (h E R K
T2 AT PR |45  T192K 3, HikE : 10 mL:1.0 g).

2 FHik
2.1 &%

U ANE TR IR 252 PO R A H K220
HEFE I 5 oh 60~150 mmol , — 4 PH =S 1k B 1 <130~
150 mmol/L. H T & E IR 2 K8, Ik IR A
TPN (W25 S5l F A K . SRS R Mk B KO TPN R 1
fsZI HARUEIG IR b K P24 4, B DAE BRI it 4
R TPN AL 7 o A ik Jr 1o BEatAL 77, 2 FR B
PRAS B Ak 7 22—, 06 20 Ak 5 3 KR Rk EE N
83.75 mmol/L, i K% & 4 160 mmol (K 2% JE Ik R 75 2,
e VR FE R = FHEAR bR ), Na MR BEAH 22 AN, — 1
BB -3k i 147 << 130 mmol/L , HARTE I E L 1,
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®1 BIVEFRLT
Tab 1 TPN prescriptions
| DR 0% ET RIS AR A B KW, NaRE,

43 Toul S, mL {H(20AA),mL R mL  §HE mL mL mmol/L mmol/L
a1 250 1000 500 40 50 1840 2913 4949
42250 1000 500 60 50 1860 4323 49.99
43 250 1000 500 70 50 1870 5016 4575
44250 1000 500 80 50 1880 57.02 4551
45 250 1000 500 100 50 1900 7053 45.03
46 250 1000 500 120 50 1920 8375 4455

2.2 BEHIAE

FI T (25 °C) , kg H 0 W B E R AR S 71 45, il
FABRAE < (1) B S AL AR S A AR T S 7 5 7%
S HNE) 10 % H A WEE ST s (2B 2038 (1) " Be i 47
FA) 8 R S R TR KR SR A s (B T
SAIETR (20AA) T SV v 5 4 2 AR 10 0 K 5 9 i U
4 (4) 84 20% (4 J1 PRI T i 21 22 (3) 7 A BRI
FRIKCE R RS T s (D) BRERPESR AW, HERUR B .
il #% J5 1Y TPN 7E 06 T R A7 .
2.3 EEIERR
231 APULFEE TEHIAS)E 0.8.24 .48 h /- HIHUEE , A
IR TCAS (8, A2 UIUE VEL6E HEREE IS .
2.3.2 pHHME FEHI#5)5 0.8.24.48 h 43 HIl A 10
mL, P47 3%, FH pH i1l & pH {H
2.3.3  AEVERCRLIGIIE  $2 B 2015 AR CH [ 28 )
(PUFB) CLATF fRTAR by 245 3L ) v A S8 Aok 1 0 o 3,
FH S BB 2 8 R T R ANV PR ROk (=10 pm A=
25 pm) , P I ] 2 A ] 45 58 IR 9 0.8 .24 .48 h, BRIK
M7 3
2.3.4  ReWiFLRAR RO B A A I e ZEHI A5 /5 0.8,
24 .48 h 43S E 100 pL A&, A7 3 ¥k, 2 K T i 4
FHZKARRE 22 10 mL i , P SO A AR EE SR i 19 2.
AR IINFIRLBE 53 A1, S5 55330 LISF- RS T 2 43 H R
$0(PDI) /R, 5 PDI<<0.2, WU 3R I RURE 9 43 B0k e 4
24 GEitEAbE

K SPSS 19.0 AT 4150 #T . AR Ux £
7N, T 96K F Mauchly ERTEAG 56 EA TERXTFRAG 6, XT3
JE ARG 56 0 5 , A Ti) 1] s 5000 >R P o A 00 oy 25
A3, TR]—ESF [ s B R4 7 B R 2 25 0, FE kA T
PRGK . P<0.05 RREFAGI2EE L.
3 H#R
3.1 IMERER

il 4441 TPN CE 08,24 .48 h 5 I A IR W 82 ok
M, 455 TPN JoAs Ak, Joor )2 UTvE (2R Bk FERE L2 1Y
K.
3.2 pHEMNELER

Ji B 48 h N TPN 4 pH{E 4 (6.17 +0.01) ~(6.49 +
0.01). % Mauchly BRIEAG 56, P=0.569, 1 /& Bk X FR A6
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Bro 6 LHARIN ] i pH B HAR, 22 A G L (P<
0.001) ; &[] 45 6 ZH P 1Y pH B HLEL, 22 S A G2
EL(P=0.001) ; FfiE K% 0920 , pHELAN G 2 A o]
— R AL 2B (P<0.001) ,FE LK 2,
2 GATPNHpH ENELR (x*s,n=3)
Tab 2 Determination results of pH value in TPN of 6
groups(x+s,n=3)

a1 MBI h
0 8 24 48

41 6.3710.02 6.37£0.01 6.4410.02 6.1710.01
42 6.49+0.00" 635£0.01° 6.4410.01 6.22+0.02°
a3 6.46+0.01" 63610.01 6451001 6.23+0.02°
44 6.4610.02° 637£0.01 6.46+0.02 6.26+0.02°
45 6.4910.01" 6.37£0.01 6.4310.03 6.28+0.02°
416 6.41£0.03" 6.38£0.01 6.42+0.03 6.3410.02°

VE + Py <<0.001; Py =0.0015 P sy synm s <<0.001; 520 1 HL#2,
*P<<0.05

Note: Pivergrow=0.0013 Piagron=0.0013 Picraction of intra-group and inter-group <
0.001;vs. group 1, *P<<0.05

3.3 AEMERRINELR

P2 SLBEOR AT IURE 4841, 4 1~ 21 3 b D7 e
48 h AN PERICRIS AT 5 25 SR ; 4 4 7ET B 48 hJm =
10 pm AYAIEPERCR N 1480 /mL , 8 25 bR s 2 5 . 40
6 e il J5 37 RIAS I & B =25 pm (1 A8 5 1 ORE hy 3 7/
mL, i 2 S bR i, TR 3.

®3 6HTPNHRFMERABLNELER (n=3,H/mL)

Tab 3 Determination results of insoluble particle in

TPN of 6 groups(n=3, particle/mL)

MENWL B2, um A1 42 43 i 45 46
0 210 367 13 533 43 933 13
215 000 033 1.67 167 300 33

8 210 13 6.00 8.00 833 700 9.00
25 033 033 1.00 200 267 333

2% 210 667 6.67 8.67 1100 967 1033
225 1.00 067 133 133 23 267

8 210 1100 700 1100 1400 867 1267
215 1.00 200 23 1.00 167 167

3.4  RIEFNRLE 5> F B E

JiE 48 h N, 6 41 TPN I -2 ki f2 4 (236.7 £ 6.8) ~
(267.2+11.6) nm, % Mauchly ERIEAG I, P=0.434, £F
BERE X FRE R . 45 [E] 5 6 2 TPN A 34k A Ltk
S ICG 5 L (P=0.793) ;6 ZH 4k J7 A [5) B 1] 5 1)
SRR LR, 22 A e L (P<<0.001) 5 i K
W R - B RAR AN TG 2 AT —Fh 2R sl i 2 ¥
#(P<<0.001),FEWFEA4,

i E 48 h A, 6 241 TPN 9 PDI 2 0.027~0.099, £
Mauchly BRIERG B , P=0.675, FF & BB X FRA I . 4% if
6] &5 6 41 TPN () PDI [b 4%, 2 H A Git 2 & L (P=
0.043) ; 6 414k J5 AN [A]EsHA] &5 PDI b4, 22 5 g it &
X (P=0.975), 35,
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F4 GHATPNRFHHENELR (x+s,n=3,nm)
Tab 4 Determination results of average particle size

in TPN of 6 groups(x*s,n=3,nm)

" BN, b

A2 0 8 % In

41 267468 WAT185 6124116 151486

b 2579433 409447 2574139 292429

43 W66 2564189 26064126 W1432

44 138449 2596405" 2394119 WI3486

45 W29 2549480 2530462 55405

#6 2592490° 38476 2309450 W3E126

TE Py =0.793; P ypy <0.0015 P sy 5= <<0.001; 54 1 Ho 5,
*P<<0.05

Note: Piereror=0.7935 Piatragroup<<0.0015 Pioseraction of intra-group and iner-group <<
0.001;vs. group 1, *P<<0.05

x5 GATPNHIPDIMELR (x+s,n=3,nm)
Tab 5 Determination results of PDI value in TPN of 6

groups(x+s,n=3,nm)

N TCER, h

A2 0 8 % In

41 00755002 004240030 0.09£0.033 0.041 4004

b 006740039 0.0710.033 0.070£0.050 0.057£0.021

43 002940018 0,061 0058 0.027£0.004° 0.0400.022°
44 00240039 002940020 0.040+0.027 0.029+0.021°
4s 0074008 004940031 0,045 £0.038 0,083 £0.029

16 00714007 0,096 +0051 0.073£0.043 0.060+0.040

P uw=0.043; Py =0.975; P apyymmen =0.722; 541 1 HLHL,
*P<<0.05

Note: Picreon=0.043; Piagror = 0.9753 Pinicraction of intra-group and  inter-group —
0.722;vs. group 1, *P<<0.05

4 itig

H i TPN fyFe et B 3 I w48 (1) IR
0 L RS PR RN LA TR A B A 5 (2) i3k TPNIR &5
PIREE R 28 (3) B IR IR AR E Pk . Al 2
5 BEAE L SRR IR 1 30 Pl PN S VAR B KO0 TPIN AR 1 1Y
SO SRR X I 7 LA P B 5

pHAE I E TR A E M E LR, AR
Y, i pHAE I FEAIR, Zeta A AR 36/, 2LRI AR e M
BTREARD 2 pH<<S B, I8/ T B FLRI R I (1Y) Zeta
HLAE, B 7 L 2 e R R M 5 >4 pH A D =1 ), Z i
JCE R CID) A A4 R RN PE 55 2 23 7 A TR AR
FH A AN SRR A A AR SO 5 73 A 4EAE R BB,
Bo R4 A= 2% C S5 7E pH B it = BF S5 P ASRRE L 5 R AU,
A SCHRIRIE , — % TPN 4 pH {42 il ££ 5.0~ 6.5 I} AH Xt
FasE ™, A% 6 41 TPN 19 pH{E A T (6.17 £ 0.01) ~
(6.49 £0.01) , G it45 R R, K XT TPN %) pH {E AT
SN AH pHAE AR {3 AN B 8. (AT b F R e YE TN o
TN ST K B, B2 TR I R A E K pH {F S BRI
FR R A, LT DR AT BB A — ok H I 208 7K ik g 77 1% R R
PEACIY) 1 pH R FEAR
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2 L ORI MEORAS AE VA RS , A/ e 5o 100 mL
8¢ 100 mL LA b () ik R S B o A B A, 5 1 mL
H 5 10 pm 2 10 pm DU A RORECR S8 1 1287, 1% 25
um & 25 um PL_E I ROCREBOR SR 2 R0 DA 25 51
F 20 1~2H 340 )5 v Kk FF <50 mmol/L, 48 h AR
ORI BT A 23R, 21 4 P KR EE 2424 57 mmol/L,
24 h WA PERORL B 775 FE , 72 48 h I H =10 um
AN PO B0 H 1 24 bR , 1H TP Il PR feft FH B[]
TE 24 h AN, BT DA B A KR SA 57 mmol/L A4k 7
FEIG IR R R R e . 4 5 Fn4 6 Ll f5 0 h, 3L
=25 pm A RHORE BN 1 28 bR, LD DX AT BB
W K52 1 BRI ZL 3R A B 5 07 (R iy LR
R MK

Driscoll DF 2" B 34 Fj3& F2 W AL J7 ik B 24 g 5
L ki 42 <500 nm H.>5 pm A8 W5 FLAT & H B <
0.4% T, TPN &b THE A . A 6 4185 7 7L 1-~F- 1y
Kii2 M (236.7+6.8)~(267.2 +11.6) nm, <500 um, 6
2 TPN (AL T E B R AL T2 2 WL 3 oh BRI
T2 EE B R 0 h B, 2412 .3 .5 .6 [ F-Hkiie 5411
FH 22 S G4 2 X AR A B R A R, 25 5
D/, JEL 55 DR AT R T Tl PO s S s g P 2L A VB A v A
ANV R A 22 5 (H BB TICE TR A B4 R T 5.
GIATIR BN RiAR 2 s N . R, FEBC ] TPN B, 22
HHFEIHRA

g5 bk, B A KOV EERS I, TPN A4 TC B b A2
b, pHAELFIRE AR S FERS G Y R Y AEAS VS P RO 1 24
BARAE. W ORIIE TPN BYFEE T, 28 U a] LK Kk i
FEHITE 57 mmol/L LA, FFERLHIG 24 h W58 . Ak
B AFAE— 2 W e TG i — 2P AR, 58, A SCikdaE
AR SO ATT S 53 B B I LR AR 43 A R 00 e 7%
Sy it B MRS 16, LR R A2 0 26 BAR > 1 pm 1R
TR OGR4 e L RAEEEAR . R, i EoARR]
AIRNSE AN IR B T G200 5 37 1 BT P E 52 i) TPN A 2
FE , G N — Tl )5 iR 86 45 SR S 31 55—k ik
a5 R, AR AT Re B —E R PR
S 3k
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