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Comparison of Stability of Various Fat Emulsion Injections in Total Nutrient Mixture
LIU Haixiong ,DENG Shurong
(The First Affiliated Hospital of Jinan University , Guangzhou , Guangdong ,China  510630)

Abstract: Objective
Methods
injections were prepared into TNA samples, placed at room temperature of (25 £ 2) °C, and sampled at 0,4,8,24,48,72 h

To investigate the stability of different kinds of fat emulsion injection in total nutrient admixture (TNA).

According to the prescription of parenteral nutrition (PN) in a hospital department, different kinds of fat emulsion

respectively for investigating the appearance of the samples and measuring the Sudan red, pH, number of insoluble particles, Zeta
potential, fat emulsion particle size and particle size distribution. Results Over time, the samples in each group had no
precipitation, flocculation, discoloration, stratification, etc. , no the dissolution or diffusion of Sudan red (no demulsification) , no
significant changes pH, number of insoluble particles, Zeta potential, mean particle size (MDS) or polydiseperse index (PDI) and
there was no significant difference among the groups (P > 0.05). Conclusion The stability of fat emulsion in TNA prepared in

this study is good. If the clinician needs to add fat emulsion when prescribing PN, the PN prescription used in this test can be

referred to.

Key words:fat emulsion injection;total nutrient mixture;parenteral nutrition;stability

JIg 17 2L B A R IR A B, W T A e A E
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{25 : Zetasizer Nano ZS OGO A BE 23 #r S (B
Malvern {X #$ G PR A 7] ) ; DMRA2 AU 1F 57 1 3h 2¢O 8. i
5% (1% [ Leica A 7)) ; PB — 10 B R B 11 (8 £ A Rl
IS PR ] ) 5 SW = CJ - 1F BVGAL TAE G (DR 2 28
EEHEARERARD)

2 W FL SR (54 2110112 - 2) (10% 1 /
KA NE 5 FL B (Cg 0y Ve) (152 2109042 - 1) , 1

W B PG % I il 25 A BR 2 w5 25 49 g 0 3L T 5 T
(Co_0) (BT HI 254 PR AL 5 4 10GF6737) K 5
NE W5 3L 13 51 & (00) (Clintec Parenteral S. A. 2y &), it 5
R 21113N30) , B Y58 BRI (£5) 250 mL; Z F0i g 5
L B (Co_yy) (A5 16PM9934, £ 4% Ky 45 )i 100
mL) | PN 22 Ik 4 2 I BV S (L5 8 16QB0335 , A%
Sh &L 50 mL) , ¥ H Fresenius Kabi Austria GmbH 2
) 5 10% 5 25 4 1 S5 (0 R Akt J3E 48 FHL I 00 A PR D
L4520 R210817B53, # A% Ry 1545 500 mL) 5 50% # % 1%
S (A RIE U254 FRA AL L5 2108283101, #L
K& A BRI 100 mLL) 5 52 5 2 FE R 1E ST 11. 4% (18AA -
D) O AR A2 254 PR AL #HE 1121081205, FLAS
BRI 250 mL) 5 10% 58P0 #h 1 S i G b % 28 3 3t il
25 FRN E] L 5k 210408 1N) , 10% S ALER 1 51 (3]
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MM EE S 10 mL: 1 g525% B EREE 1 5 W (Il AL K ki 24

E—1EH . 2Bk, B, KFAM, BIF, R F @AM NS BT R, (£35)020 - 38688786,
CMBIEEE I, B AL, ZE BT AR T @A AL MmN E R FE, (B F 125 )925272203@qq. com,

50



2022 4F 11 H 20 H 55 31 %45 221
Vol. 31,No. 22,November 20,2022

¥ %

China Pharmaceuticals

HFRE-
Pharmacy Articles

AP B BR S L4 Eh 321061141, Bk K45 3 10 mL:
2.5 g) s FEST KIS A 2= (e R0 R L AR B i 245
FBRA ] LS4 80QF52301 , Mk 4557 10 g:300 mg) ;
I B R A4 R TR (HE S R 80QG524 , B A% A A K
10 mL:2. 16 g) .2 o 2= IR (41524 80Q1558,
RS B 52 10 mL) BRI PR AR A R T W (S
8OQF515, Fik& 45 32 10 mL) , ¥ [ A i 1 25 4 BR 2>
B PHEL 145 (R RS 4 Ak T &) .
1.2 Ab7FAEE

A5 v B e SR AR 7 PN A U7 (PR
95 B A L RS AT VAL ) | A AR O R A O AR
L TAEG S TNA N IR dl 1~ 415, HARAK
Ay BHETEFE 1.

#£1 PNAAEAZ(mL)
Tab.1 Prescription and dosage of PN (mL)

A W1 M2 3 M4 s
Jig B SLiE S i 250 0 0 0 0
10% ¥ 1 ¥4 R W 5Lz 4R (G, Ve) 0 25 0 0 0
S5 Mg s $LE SR (C, ) 0 0 250 0 0
K4 g Wy 5Lz 4% (00) 0 0 0 250 0
% A g SLiE SR (C,_y,) 0 0 0 0 25
10% H) £ 48 i2 4% 500 500 500 500 500
50% ) B # iR 4R 750 750 750 750 750
A7 RABIESR 11.4%(18AA - 11) 750 750 750 750 750
7 A B A B 2 4R 100 100 100 100 100
10% ZAL4h E 5k 40 40 40 40 40
10% ZAL47 x5k 40 40 40 40 40
B BB A5 R HR 3030 30 30 30
25% HBR AR R AT IR 100 10 10 10 10
b BB AN SR 100 10 10 10 10
SR E AT IERR 100 10 10 10 10
ERAREEELF (L) 1 1 1 1 1
Mg bk e A £ iR SR 100 10 10 10 10
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JAC IS 9 TNA FER I 7E R IR (25 + 2)C N,
3T 0,4,8,24,48,72 h I EATHURE 3 UK, 2848 HR
BORMR .

AW« 7E 45 B[] 5553 301 BBORE & 5 mL, PRIHR RS AT TG
UUE VB8 AR 2 EIA

TRPHELRGIN : 7625 AL A3 BB S mL, B 100 mL
PR ImA IR 1 538500 5 mg, B2 48 3, 18] i 1)
PRI IS BT AR RS & A Y B4 .

pH : 7545 B[] 2573 BORE b 5 mLL, FHRR BE 10 52
WpHTES ~ 6 Z WG TNA i i 2ok 4,

RV PE ORI B0« 745 B 18] A 43 S EURE A 1 mLL, JT)
1E 57 L B 5 1 0 L SR B I RO B0 D e N A

PR, AT 3R BR A 1 mLAE S ORI AR = 10 pum,
> 25 wm FGICRE B BT B L 25 47, 5

Zeta FUOAE : AE45 B[R] 520 0 EBORE s 1 mL, OGS
AL LSBT E 7

B 7 L B4R I /INFIVRE BE 43 A1 < 76 45 B T 8 31 R

FE& 1 mL, OG0 KRB 2 A 4300 a2 H 2Lk R /N
FIURLE S0 A, 5 543501 ASF- 6 42 (MDS) Fl 2 43 H4
H(PDI) Fn , Hop MDS A A5 #4340, 5 pm (500 nm)
PDL#E /N, 087 (1) BA 43 BCHE B 4T, PDI < 0. 2, DU 35d B 2.5
WS G AR > 5 m B NS 0 FL UK & 18 10
FLIH A ARFR A B 2 L (PFATS) Y,
1.4 Sit=41E

K FH SPSS 26. 0 GE i3 AT AT TR LA X + 5
TR AT 2500, AL AT e K 50 . P < 0. 05 A 25 57

AG R
2 #R

A5 I TA] L, A AR Y TR UTE 2R B B 0 0 2 55
MG TIPSO 4, U] TNA IR 7L 34
RARAMEFL  pH S5 WK 2, AR EL 3R 3, Zeta
HLALE DL 4, 7T L, Bt [ 4RE RS | & 2 AR it B IR R Rty
JoW R A, HAH ] Ay J0 W3 22 5 (P > 0. 05) o 4%
ZH A it 7 AN [R] R [R] S5 V1 OB B34 755 2020 4F it
CrbE 25 M) SR, HAZHAE S R pH BIRF 5 TNA JT i
BUR A A MDS S PDTILER 5 M35 6. LA, 45 2 FE f 1Y
PFAT /N T 0. 05% . LAZH 1 R3], Fi B 0 h FT72 h ()
FURL MG TR BL UL 1

xR2 BAHXRPWPH(X £s5,n=3)
Tab.2 pH of samples in each group (X s,n=3)

Rl 0h 4h 8h 24h 48h T2h

A1 6.13£0.02 6.12£0.02 6.02£0.02 6.00£0.01 5.91+0.01 5.83+0.01
A2 6.14£0.02 6.12£0.02 6.07£0.01 6.02£0.01 5.98+0.01 5.92+0.01
A3 6.09£0.02 6.07£0.02 6.01£0.02 6.00£0.02 5.99+0.02 5.88+0.02
84 6.08£0.02 6.06£0.02 6.04£0.02 6.03£0.02 6.00£0.02 5.96+0.02
A5 6.17£0.02 6.14£0.02 6.11£0.02 6.08£0.02 6.04£0.02 5.98+0.02
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H T PN SZ 45 (411 R I FH 28 875 S 100 TNA i RS E
P N 32 B S 7 e PR = U 3 5 e xR R T s R
DRSS Wi A RS SR VT, A5 A PN GG W UE A 2 ATy, H
FE I ANACEE VAL B8 35 i 38 75 i A FH A, 1 HL 2%
JEFH PN AL 7 H 45 B2 TR E B TN A B RSUE P TN A HR Y
NG Wi L3 7 52 HAB PR Z 52, R i, %5 %8 TNA Faue M)
B S AP IR D FL A RS M . B AT IR R E H AR
105 LA S K BE RS W L (LCT) |, 4n jg W5 3L 1 5 5 v /
KRG FL(MCT / LCT) , 41 10% H / K58 B 15 3L 5
Wi (Cg_nuVe) s ZEFINERTFL (STG) , An%h ¥ g iy L7 Sk
(Co-4) 3 WOME Tl < B B W7 2L, 404 85 A 7 3L 59 W
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®3 SHERNABRERRE (X £5,1,n=3)
Tab.3 The number of insoluble particles of samples in each

group (X +s,n,n=3)

an BR 0h 4h 8h 24h 48h 72h

A1 20pm 1.2£0.4 1.3£0.0 L5£0.5 16+0.5 1.8:0.3 3.0:0.4
>Mpm 0.0£0.0 0.0+0.0 0.0£0.0 0705 10+0.0 1.0x0.0
A2 20pm 1.1£0.3 1204 14204 15£03 1.7:0.4 2.8:0.4
>Mpm 0.0£0.0 0.0£0.0 0.1£0.3 0.6£0.5 10+0.0 1.2:0.4
43 >0pm 1.3:0.4 14203 1.6£0.3 18:0.5 1.9:0.2 29:0.3
25pm - 0.0£0.0 0.0£0.0 0.0£0.0 0.5£0.3 14200 1.5£0.3
A4 >0pm 14203 1.4£03 16£0.2 1.7£0.5 L9£0.5 3.2+0.3
25pm 0.0£0.0 0.0£0.0 0.0+0.0 0.60.3 1.2+0.0 1.3+0.0
A5 210pm 1.4£0.2 1600 L7£0.3 18:0.2 1.9:0.3 3.2:0.3
25pm - 0.0£0.0 0.0£0.0 0.0+0.0 0.8+0.3 1L3+0.0 17£0.0

F4 BAHRK ZetaBAIE(X +s5,mV,n=3)
Tab.4 Zeta potential value of samples in each group
(X+s,mV,n=3)

4 0h 4h §h 24h 48h 2h

A1 -42.6£0.03 -42.2£0.00 -41.9£0.02 -41.2£0.01 -43.0£0.03 -42.5:0.01
A2 -40.4£0.03 -43.6£0.02 -41.6£0.03 -39.6£0.01 -40.1£0.05 -41.620.03
A3 -40.4£0.03 -42.2£0.03 -41.80.04 -42.6£0.03 -40.6£0.01 -40.20.01
A4 -41.9£0.06 -43.0£0.00 -39.9£0.03 -41.3£0.02 -40.6£0.02 -42.620.05
A5 -41.6£0.01 -39.840.01 -42.5£0.02 -41.6£0.06 -42.1£0.03 -40.2£0.02

R5 RAHZHPIMDS(X +s,nm,n =3)

Tab.5 MDS of samples in each group (X +s,nm,n =3)

ikl 0h 4h 8h 2%4h 48h 72h

A1 301.2£0.2 305.7£0.1 308.6£0.2 309.4£0.2 314.8:0.1 320.2:0.2
42 302.2£0.2 304902 306.1£0.1 309.3£0.2 312.3£0.1 319.3:0.2
83 301.8£0.1 303.5£0.2 306.9£0.2 310.7£0.2 312.5£0.1 321.4:0.1
A4 302.3£0.2 305.3£0.1 307.1£0.2 309.2£0.2 311.7:0.2 318.2:0.2
A5 301.3£0.2 304.2£0.2 307.3£0.2 310.9£0.2 313.3£0.1 322.3:0.1

®6 BAHMBHPDI(X £s,n=3)
Tab.6 PDI of samples in each group (X +s,n=3)

a3 0h 4h §h 1h 48h T2h

A1 0.13240.02 0.133£0.00  0.135£0.02  0.141£0.00  0.143£0.02  0.151+0.01
A2 0.129£0.00  0.130£0.00  0.133£0.00  0.138£0.02  0.140£0.00 0.149£0.02
A3 0.130£0.02 01312000 0.133£0.02 0.135£0.00  0.139£0.02  0.147+0.01
A4 0.133£0.02 01342000 0.136£0.02 0.139£0.01 0.141£0.00 0.148£0.02
A5 0.131£0.02 01332000 0.137£0.00  0.138£0.02  0.141£0.00  0.149£0.02

(00) ; Z R R W7 2L, an 2 Fh i i 7 2L 99 (Cq )
LR 5 T DL LSRR AR D ALt % 24
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Fig. 1 Distribution of particle size of fat emulsion and signal

intensity of the instrument in group 1

W28 IR, UL ELHI ) TNA B2 4T -

bk A i 2RI > 8 pm AUFLKL 5 34 25 A, 1
o L A Bk 9% R A XU o A 4 3 % 2EL R i A AN [
At 6] g5, 4T AT A4 > 8 o P UL , AN VAP ok B 24
562020 4F S E 25 30 2K

Zeta FLAV 2 (0N 2 T iy v 1) 2500 O SRAIE S 4+
TNA gl FLAR e PR E 2 3R |, B AR & fdi s i 7L
by e RAE B EE G NG — R, Zeta HL A7 48 X B
R, LR R A% R R, AR M R
ARG A LLRE 5L ) Zeta BEALME AT - 39~ =43 mV,
2 XHE KT 30 mV, 2 UL UE TNA H g 7 FL 0 £
M,

PO AN AT B SR I 381 () 455 58 B T 40 L BB A v
it b sz B3 0 H AN R AR /N LR E 1202020 4F
Ji ] 2 ) LS o | ST S SR U A S B
%L BRI LAY MDS A5 4 0. 5 wm, (L E 258 ) iy
A R E o AR 5 R FH 3l A G U 1 X TNA iR
19 5L ) MDS A1 PDLEAT I 7 | 45 SR 45 2R 5 19 MIDS #11
PDIIFFA 20K AR TC 35 22 55, HAS 4R 1Y PDI
/NTF 0.2, R MR-

25 B iR AR IR 25 I RO B A HEFS | 25 I i
L SHRAE TNA RS e PR R, HL A5 A OCHR A 2 1)
LB TGt 3 25 5% o I PR B2 U H. PN Ak 7 B 4n 75 4% o
N WAL, AT 225 (i FH A 9T FH PN A7 o
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