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Abstract

Over the past three decades, the development of parenteral nutritions to
provide nutrient resources to patients of severe conditions by enhanced the
progresses of gastrointestinal surgery, pediatric surgery, and cancer therapy.
Therefore, the demands for parenteral nutrition in hospitalized patients increased
dramatically. Despite the highly successful use of parenteral nutrition for many
years in United States, occasionally, fatal incidents related to compounding
errors of parenteral nutrition have been reported. It is recognized that the
preparation of parenteral nutrition must be under strict quality assurance

regulation to ensure the quality of final products and patients’ safety.

Until now, regulation guidelines for compounding processes of parenteral
nutrition (PN) in hospitals have not been established in Taiwan. The equipment
requirements and compounding regulations of TPN are varied from hospitals to
hospitals. Consequently, it is hard to evaluate the quality of such clinical service.
The main objective of this project is to establish guidelines for the compounding
of TPN in hospitals suitable for the medical environment in Taiwan. Which
should be able to improve the TPN clinical service, hence, the total health care

quality and assure patients’ safety.

There are guidelines for parenterél nutrition compounding announced by
different professional organizations in the States. However, in Europe and Japan,
besides the reference of aseptic technique training from individual company,
there is no any parenteral nutrition compounding recommendations or guidelines

found in literatures.

A questionnaire survey regarding to the use of TPN was sent to 64



hospitals in November 1999. The contents includes the guideline and procedure
of TPN compounding; education, training, and evaluation of compounding
practitioners; storage and management; compounding equipment and process
environment; clothing of practitioners; aseptic skills and product compounding;
the expiration date of TPN products; TPN labeling; the evaluation of TPN
products and others. Fifty effective questionnaires were received to give a
response rate up to 78.13%. In addition, the reimbursement information of TPN
service of hospitals is not available in the computer system of the Bureau of
National Health Insurance of Taiwan. The statistic analysis of TPN usage in

hospitals is suspending in this project.

The first draft of the guidelines for TPN compounding in hospital was
established according to the results of the survey. Representatives of senior
pharmacists in teaching medical centers and the Parenteral and Nutrition
Medical Association were invited to join the discussion. Final agreement was
concluded. Conferences of parenteral nutrition were held on May 24 and May
26, 2000 in the Medicinal College of National Taiwan University and the
Medical College of National Chung-Kung University. The conference also |
provided pharmacists two continue education credit hours. Totally 185
pharmacists joined the conferences. The draft guideline was modified to give a
concluded suggestion for the regulation for TPN compounding process. Which
should provide a good reference for government to announce corresponding

regulations and also for accreditation criteria of TPN service in hospitals.

Key words: Parenteral nutrition, Guidelines for TPN compounding, Quality assurance
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Safe Practices for Parenteral Nutrition Formulations

— ~ Labeling Parenteral Nutrition Formulations 8k % k& F 2=
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<PN Label Template>

(1) BEAMRERLELBEINLEERIEZ LA FZILET UBLIREBREZES
FHEATRAE AR IR LELAMMRELTEEFZS T THILREUBRE
EWMRETZEARLBREHIK T 80 AHREABE T BRASZHEHRBK
PEAMBRARTARBEB - RABH LB BN CHERTEW - B9 ARINFS
RGO EMZRE FRHEMi—EHBEAENERY  UEAHLABRERN LK -

(2) BAR~ERRLE -

() BAZMER B A - BRI R A B #7 ~ BERT

@) BERFEEMB E2 2458 F (dosing weight) ; LI ELE L5 FRERLTEE (B
HEZREBEUNREREATEEM) -

(5) @B AEAE (overfill) > fBAviA3Eeg o

(6) #riEik oA mL/hr > 87 24 B AST - AT A F AEHN > BEAREINRMAY
ERE

N EREABE  RENERATRABARIWZHIE » Bholl4Rw o

@) L THAHRERTEILRT - FFEHRE ' REFH KLY BEALL
&y Eb s o

9) X# /e ERIEE LCRABARRABHEAER  ARKR L REREHA -

(10) H#REEMRFEF BB > FHREELT -

<Practice Guideline Labeling> #58% % %427 # 4k £ 8]
(1) #0k % AR HBAR B A -
(a) B AL S AAHREN  ERY MEAFTRELLHERLTE -
(b) MBI B HR T S ARNZSE -
© ZAEFHBEZLARE -
Q) THARAHDRE  LEBRELBBOEE T ARBREAF & -
G) B BBIEE A B HBAIESRS SR ErsiiaeBid -
(4) #IEAREA AR BB > LRI M -
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= ~ Standard Nutrient Ranges and Sample PN Formulations

<HFZ>BREERTEFLSEHNRESELTR -
REFLARHERBRBYTE AR ERT AL HFHRERANZIAE S RN FER
LB G - &8 R B 69 535 E R A48 B4 (compatibility) ~ 2 & M (stability) & 5
RiGROTER  RBEZEHBIRERB G EHEMMEA BTG ARG TR -

<Standard Nutrient Ranges> 12 # 2 % %] 35, [

FEEEREF 70-85%R B g Kibddy 0 1530%RAMWAEE » A EHREZ N ELL
BlREAEEZ AN RAKRE BRFRTETIEE 2 F A28 2.5 g/kg/day » sk
fbeh FA® T glkg/day » ERE ~BAEF REAFIBELE o EA® -

<Practice Guidelines Nutrient Range> 2 %842 £ & B 2 25 £ 5)

() BABFRGRAIPAHRELERE  TUHBHTHF R —EARTE - 95 LY
EMHAAENERY  RUBETHREELEREA -

() B B HFHRREHSH (RARDR ) FEEBRERRTZEEER TS ER
FEEHHBREREN BRBEREBERE L A ZHB ERTTURBUBRER
& -

= ~ Extemporaneous Compounding of Parenteral Nutrition Formulation

<Screening the Nutrient Prescription> R %2 £HRE F

<¥F 7>

BREEAETARNABETTHEICRENRERA T TAFETLTRHRERREY
BE - BEREARIEBREEARTABEE B I L TREZFTELE  RIFLETH
B RY-BE s BY-BEAHE BY-RBEMZIIEIERGTE - ZHREERY
BEBENMIL MWABLMISER  BELERRBRTHEZHRHRA EREH
REABRGER > BREER  R#EFRHRINERALSE -

<Practice Guideline Nutrient Prescription™>

(WA BRERRY REBERET -EGH HBRE -ERY 445 HEALER
BRe5F  UHEFEREMISENR -

QBRE AT FE— AR BREEB EATROBERRRZCHMMA - TEAE
ERERERE  XEFUKEHERFA T ABRES  ENAEEATRE TREIEF

- E
bicn /A °
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<PN Compounding> # 9k % & & &k A&

<Practice Guideline Compounding> 37 &t % #1F £ 8

(DHEEZ AR AFE R AR EF K F BT

Q)& RATH RS X R BT IR AE SR AH RN 2B AR EMRAARY
£ o

GBI HR S AR ARBL LT ERBEARS AR QR UEFRARRGZ S
A LEEER BRI AR BRI A E A B A B BRI -

ABEEFRSAESEANBRKRERT LHBITE MR RE TNA (2AETZ
ZhH—WR) FHRABE SHAREK -

<Quality Assurance of the Compounding Process> 3R &LiB#Z Z b § #RE

<Practice Guidelines Quality Assurance> & F fR&E 2 B /EE A

(1)& & # # (Gravimetric analysis) 7 M#3F A #KEAMR T E M RL T EHE
M HABERBRTESRARESENANERINEE RATFRINBRESHE
B (fl4osr @) -

(2)4b% 57 (Chemical analysis) & 3 ] & & Ao &2 F ©

(3)37 4 % #; (Refractometric analysis) & — # A 1 69 B R R R LR mip IRE A T & -

fBlho P HHBEEERALFTERE 2R FERANT ST Gk

BARE -
(4235 B 15 & 42 2] X (in-process testing) X & & &b Rl » UFERFB AR B XL °

9 ~ Stability and Compatibility of Parenteral Nutrition Formulations

<Practice Guideline Stability and Compatibility> %2t 148 ZtE4E4E £ A

(DA E BHRGBE - P 8 B ABERMERERH KB - SAFEFRHFIK
LAMBRYREMRELMA R AR -

QEEGH EEARBL RS ARRAMHIZESH RERREEN -

CVBRB R BIE A LU SHARRZBTROTH UREHRERARNE
EHBIAEN EEETHTH BALEBETEHSREAESLERY  URTERS
MR AR B -

ORBOBEGZEMEH TRV AL LRLLEA 2-in-1 2#HRE £BY > BBE A
Bix e
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% ~ In-Line Filtration of PN Admixtures

<Practice Guidelines In-Line Filtration>

(1) 0.2 piBERE B 18 A7 2-in-1 2 B KB H ) TNAs BIBAER 1.2~5 uiBE g © s > Af
EHIREZESTATHEA 1.2 pBiEp -

Q) HIERARER > BEMMEAERTEARNE  TURBRMER  ERERZERE -

Reference:
1. A.S.P.S.N. Board of Directors: Safe practices for parenteral nutrition formulations. JPEN

22: 49-66, 1998
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By X4E - B4

LABLARLAERBESAPITHAEFAKFE £H
A EeEk (TPN) BAEREZEY 0 FHEBRNEERS
HiE A RARSHIREAHIERZIANL THANEEBEER
Bzl bz BAAE S RIRE AR ARME X  BRARIR
BRESANRE  RAZHEH BB UMERELR 85
EFWHAE > FERK AEARALASEHARMTEA @
A8 5] B I TR SR A o 32 15 AR TSR B 3 A 0 S R4 B

# -
Mo Rt 24 A LRG> SR TE=AT8 AT A
PAUAMZEOHEHFDLAELLZ  UFEEHIRE -
B R BB MBS R YR B

ERBEREE AR

& KB IR B3R SIS B
A+AE+—A=+ZEE

B E 3z 0 (02) 2397-0800 244 8395 ML A - BEHE
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2SR R (TPN) AEREZ L MERS

Brr o HE B
HEA HEARAE _ LI

ORMATHEFABBTEHIELR LR (TPN) &HEH - LRI
FHARRE T RFRIGA?

(R A TREXERXBRHTEBREER IR LR HATEE -
[(1F > RAEHEGL -

T ERIEEREER RIS EERERF
HERIRAT ARG TN M E®EHETH LR UEARITHEARZS
#7?
O&:0% (£75  ABELEAAMREE)
L gz AR TN ANEE R IAFR AFEEARM 0 20 5
2 PRHZERTINAMEDEHXIATA > GHTIMLED (X EHASH
PSR EES LR D
ARHFROIRER S O THARZERRG [ RAESRE
RHERREHREOMARTE | O $RERHROHERIRE |
MBRALEARAE [ ABHEHTARE RIS
s O #4055 0 #8000k - |
REEN 0 aedEnHoBEsnRR 0 ARRERAREEFR;
sHEARER O ReAszER O

- B A BCHE - AR MG
REABEFREAEBATY HHE ?
O&2:0%
>R RIRANAROE (ZXEHAZBEHAUTANAZMEE » FRMELH)
U s [ BB [ - LERAYPHRAG ] R ASaE
O s&fgzdaeEetadid U 2844 U EREEA
() E#FERABFENET [ LARSRNG—RRE  (#H24Y
O #£4
> ABgduss REFEAMELO AL F

ggodogo

=
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® iR ke  JFER Dgsrnisk s st (e

® AR FAE—R?O0—EAIR@A =88 x4 ;
C# %0k s OF—=

2. RERRGFEHNECRNELEFAL RFERESERAHRZAGEEIR?

[j% NZ 5 L #F

2 EFHEEE
 BHBRBERLORERE 0 S ABMREE—KR?

&
s

[u—y

O-—-@A:O&@A [ =mA & JEEn L s OR—=
2. RERMBERACEBATHGH > SAKRELEBE - A% - BERBREHEE?
O-—mAa:O&s@a ;0 =@ 0% £ s OR—%

3. BRMBHARDLBBE IR REF KX BT ?

[ seraE  [] SFE > £5 BAFE-R: [0 F—&
A ShE - RABHIELEE BB RMHASARE—R?

Dex:O%=x:0%2H8 ' 0 £—%
D WRBBRRMEESR » REF —MHTERARE L% Awh TPN % a1 -

O & E#H5 S

B - FANOEGAE - EEREEEESER
I AR TPNERAZ B ERACBRBEGETHMATF A wER? O &0 F
2. BRERTATHER? AR (X2 R2BBAUTHIREZHAE  FRABLESL)
O BE#$  ARETMRELBARIF
U #EEFReA #Kk 0 AR EEBFEREE
O] B EREER O eirr it (SR THE)
U EHAAERALRA TR S AFE—R:
[ ##ENmA S ThEREREFEH
L] ABRIE - BIEALTAe i UBlnby 2R584
O B AMBARTH ERAEEBEEF ISR HARERAD  RATES
BT EME®
O #£=&
3. RATHMHRATATIER? (H9884F)
(1 24 b o345 R b8 @ R 54

(0 —#& T4 8 24 S 40T BIRATISH
[0 — A4k 8 5F24 [ R0ER BREMBRERS RBHER ? 4
THR&ERIE S A B ? Y
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C] 1A AT Ao sl 3l &

[] SRk mEd A BR ey RBRBEHHERFE
(] prefilter % X 4—=k ?
(] HEPA /848 % X3 —K ?
O] =287 (Rt ed) FRFHEREEHF BB R T LS

&
4. RERAIAFIEF TAEER 7
(IR EZVH__ Ea-—-x%x: 1%

i~ TEABZHREE
L AT HEABEZRERRwMM? (X ERBEBRUTHAIIAZAAE > HFRMBLE)
O BF s RE
O S¥FFHoFRET 3 AMRERIE
[ FE- FHIAFRGYLHAEERD R ER
O &8> FEBFEEL R ABFHRE
#e

B - SEERIRITEEEE SLERRC
1. Er2 A& TPN ARk ey F X ¢
[J] ATIL#HEE ; KBRAL
(0 EAAEEHE - B
REEAGAHLBATHZEHN?0 & BLHB O &
AEABREFHMIOA LT
RENFEMEEITFE  BF AFERT
o &5
0 FRE: [0 &R OAFRR
RENBRRZENREZE  FRE_AHER?
O £
O % ERE: O &R OAFFRR
2. RBARMERZKAER?] A F
ofT BB P[] Hitd TPN RN H S Etathisn sk
[] addi-check (M2#EAR G R PR EBB02umiBEEE » BUER
haNEFRAEER )
O aZa#
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L] &%
3. BRI RLAESLERNER?
(03-In-1 ;7 [J2-In-1 :[] &£#&
g~ B ERER
I BTG RRESE
[} Remington’s Pharmaceutical Sciences ; [ ] B #6935 »
(] Handbook on Injectable Drugs ; [] H 4

il ~ EdhZ IR
LARARAMBAATAEUTHEN (BRTREBUTAHARERR  FiRiaEH)

(] RARBHAELE R ELLREAEATURERRAGZ DA EH GRS &
%)

O rABERNELHE 28 BE -RE -

O] Aapam 0 BEe#HpiEr(ErE8FH) -

(] 57l B El(B4E 6 BRE - 81E) -

O ssfregdiett s IR AR BE -

O] #31# 2 [ BREREINZAEMHIEEH -

O FI2mEERZRFTEHIRSE -

O #£&

[

1.

ERBRGEERGEGE RFHBRGETHER - RAAFSE] R F

> Rk s A AEAEER: (FHEBABHEUTAFREMRR » HFRMAHE)

BRSO SRR S Loy RS &kt k|

(] EsearBEeRERBHE ) B Emy [ E#AEE

O #gesrs 0 s 0 Ao
HRE&ESGFELRE O O E  Oeskgs s Ogwe__

o~ HEHEREE
B IAEE

. ER AR HRE LA ERGEM AR EF S VBT 7

LREFSVRFAR (AEALGARE) 7

CEVEBRFEARY

2. TPN HELZ AE — B A ABA—R70-&FUas0ssqr L IR —%2______

. R EMEiER F ¢

ETPN & % ; HEABETHES ZEH

(EFPHHRFZERAE # A BE *F A B )
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R BREE (H64 %)

BRI A REEERMRER

MEEARRLRSEREI KSR

TERR I AR AT AMEL A R SRR
RAAER

MEEABRLZESBR

THEBEERRRTEHRELATETR

REBBIT ST HEER

B EARITERBRELHRHEEBR ST ai—FBIR
HEEAZCEABHRERETER IR St fo P BE
HREARRLLSBRSENSR SRR
HEEARRLABREARETR ST EFBER
BHEGAOBRRETESR TERATAEE SRR
AT LBERMERB T LESER TR A EFNRIR
RESPHERR MEEAREHEHERR
ABHELSBRBEREKNT KR MEAEAMMEERESBR
DRESRSBIR MHEARI G BRI EER
MEEANMFRESER MEEAZRLSRR
FRetBR MEEAMAEKGLDER
ERAEHER HEHRBBRR
TERELEESHER ST EZERR

MEEATLBRESHOR

ARGEREERAET RMEE A THER
RIEBK

HELERR MBEAPSLHAER

it B MEAIAREIHERGBRERER
REZHERRE MEEAREERESE PO ‘
AEGELBR MEEABRHRALCBRBEER
MEEABBREARRERTRE REMLEBRE
THREEAZLRER BELEARR

E2EER HEAEER
MEEAREHTERLER AEHPIETER

SHTILBR BEBHELSBR

SETIRERR FofE o B P BR

ZEBBRKR HELLHTHBR
TERBRERRATEHELZESSLE

R8BI THREEZLERR
MHEARRELSBREKR I SR TEEEE ENEREAER
BILsBREBERMRER TEREEEFAEER
THREEERERR ST IAFHELSBR
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M 6 w9
2HREEHER(MPN) AR EZEIMAREL R
P 2 =0 i B TR T 4 7

Zu%% 3

HHRARHEER D
REEHRER 10
BB 22
RREP 6
B27o 7
Total NO 50
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&

ERWIERI AR STERF

& 3L | H BB

BEABHTEFH L 0 |50 (81.8

Bk 2 HEBER % 100 |50 [18.2

(TPN) #4935 E|

# & TPN 480 | & 100 (100 [100 (100 {100 [100

EREMRITAL E 0 0 [0 0 (0 0

1k F 21

BRI TPNAE |R 100 [61.1140 |[66.757.161.1

MEdEHRT/EF 0 [38960 [32.3]42.9[38.9

F A P &

WAL TPN BB E ABHFHEIKEZE 100 {72.2180 (100 [71.4 |78.4

BEMRTEFR | AR X ERTGE 0 27810 (50 [0 [21.6

N ATE B B S BRAT 100 [61.1 [40 [83.3(28.6 [56.8
BHBLRBEMREGBAREE 100 (50 (40 [66.7(14.3 [45.9
RS AR B R KL 100 (88.9 160 [100 (71.4 [83.8
MEBRBIERARGEE 0 [94.4(80 [100 [85.7 |94.6
EEEET/RE FLIEHEL I 100 (100 {80 |100 (85.7 [94.6
12 5 #E 3% 100 [72.2 (60 [100 (85.7 [78.4
BRI 100 [100 {80 [100 [85.7 [94.6
¥ 100 [83.3]60 [100 [85.7 (83.8
T @ik 0 |[88.9(100 {100 {57.1(83.8
o B &4 100 |83.3180 [100 [85.7 |86.5
EEBEHHGEEBHAL 100 [77.8 [20 [83.3 [28.6 [62.2
AB#E B HEEEEFR 100 (83.3160 [100 [100 (86.5
BEHEXBRER 100 [83.3 {100 {100 |100 [91.9
B RSHZ B R 0 [83.3[40 [100 [71.4[75.7
H A, 0 56 |0 [16.7]143]8.1
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A FERARZHF - IRAIFL
BEHERAGETI £ 100 (100 [80 [100 [85.7 [94.6
Rty & 0 0 [20 |0 143 (5.4
EFHEEABBATI £EHRN 0 [94.4 [100 [100 [83.3 [91.4
$IA B iz &R 0 94.4 |75 166.7 [57.1 |80
- EERYHA S 0 94.4 (100 [100 |50 |(85.7
BHEALYIE 0 [66.7 |75 1[66.7 |50 [62.9
88 A LA 0 [94.4 (100 {100 (100 [94.3
fdAYER 0 100 |100 {100 [100 [97.1
& EIREES 0 [88.9 [40 (83.3 [57.1 |77.1
EHFERRTFEHES 0 [94.4 [50 [83.3 [83.3 [82.9
BHERNG—BRRE 0 [88.9 (75 |100 [83.3 [85.7
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FH|FRREFES R 0 [444 |0 [50 [66.7 |42.9
EBHHFERFAE R T 100 |55.6 (100 (50 [33.3 |48.6
FERBESERAIHE RHME:3
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