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Effects of the Development of the Medication Management System in Inpatient Departments

on Medication Errors at Krathumbaen Hospital, Samut Sakhon Province

Hathaikan Kamnarai, Nopparat Kampeera

Department of Pharmacy, Krathumbaen Hospital, Samut Sakhon

Abstract

Objectives: 1) To develop a medication management system for inpatient pharmacy services at Krathumbaen
Hospital, Samut Sakhon Province, and 2) To compare the rate of prescribing errors (PE) and pre-dispensing errors
(PDE) before and after the development of the medication management system. Methods: This study was action
research comparing medication errors between the pre-development period (January 2022 to September 2022, a total
of 9 months) and the period after system development (October 2022 to June 2023, a total of 9 months). The research
process consisted of four phases. Phase 1 or planning consisted of: a) Collection of general information for inpatient
pharmacy services, including PE and PDE data before system development, b) Analyzing PE and PDE data before
system development, and c) Determining the process for developing medication management system. Phase 2 or action
involved the implementation of the system development process in cycle 1 from October 2022 to December 2022. Phase
3 or observation consisted of the collection of outcomes after system development in cycle 1 including the various
processes used to develop the system, PE and PDE data. Phase 4 or reflection and improvement involved a) Evaluating
the outcomes of system development in cycle 1, b) Improving plans for the effort in cycle 2 from January to March 2023
and cycle 3 from April to June 2023, and c) Evaluating outcomes by comparing PE and PDE before and after system
development. Results: The process of developing a medication management system to reduce medication errors
included: 1) Holding meetings and encouraging participation in various levels of meetings, namely IPD meetings,
discussions by all inpatient pharmacy, meetings of the Medication Error Working Group by representatives of all patient
wards, and the Pharmacy and Therapeutics Committee meetings to create awareness and understanding in resolving
medication errors, 2) Developing a system for collecting and reporting medication errors, 3) Revising pharmacists' daily
work schedules, pharmacy technicians, and other pharmacy staff, 4) Developing a prescription screening system, 5)
Medication reconciliation, 6) Establishing guidelines for preventing drug errors, and 7) Determining measures to prevent
medication errors. After developing the system, more PEs (4.61 times per 1,000 patient-days) were detected and
resolved compared to those before system implementation (2.41 times per 1,000 patient days) (P<0.001). Additionally,
PDE decreased from 13.95 times per 1,000 patient days to 9.97 times per 1,000 patient days (P=0.022). Conclusion:
After developing the medication management system, pharmacists can identify and resolve more PE than before the
system development, and PDE rates are lower.

Keywords: medication management system, medication errors, prescribing errors, pre-dispensing errors, inpatient

department
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1,000 Tunan laswiiauas PDE ﬁwumnﬁq@ 5 auaU
wsnanunlies laun nIsaenAadIunm (495 a%a
w30 6.11 A39da 1,000 Tunan) MIsasrAnTia (299
AsInia 3.60 assda 1,000 Tunan) nssasnliasy
wRa/sagfin (166 A39Wia 2.05 Asida 1,000 Suuaw)
N33ALNAATUIA/AINNLIT (101 ASINSa 1.25 ASIda
1,000 Funan) uaznisdondoyasiida (54 asInse
0.67 A%36D 1,000 Shuat)

NRINIIWNAUITEUY WU PDE 7 THha
[Fudie IuInee 862 A3 AalugaIn 9.97 A9
@a 1,000 Twwah lasuiavad PDE ﬁwumnﬁq@ 5
UALWINANNN M as Al o U o uNMWITIUD teun
mysasnAnUSinm (278 a3ivia 3.21 asde 1,000 S

Han) NMIALNAATHRA (253 ATINIA 2.93 ATIda 1,000

13197 2. TRA T LAZIATIAINNAIALARAUIINAITRI MO IUTI9 Ao LA RRINM WIS

TRANNUAIIALARDL IWIN ME (ﬂ%f 20191 ME (ﬂ%@ia 1000 T31aH)"
nnmasls (PE) fiow waswasnluasdad fiow waswaunlusdad

wWalw 1 2 3 N WA 1 2 3 4
1. §aenAeatld 79 48 21 25 94 098 1.62 0.80 0.81 1.09
2. FILAAANILTI 36 31 18 14 63 044 1.05  0.69 0.46 0.73
3. sopnldasusens 22 22 26 27 75 027 074  0.99 0.88 0.87
4. fagnRaTiia 20 7 7 8 22 025 024 027 0.26 0.25
5. §snghou 15 11 14 11 36 019 037 053 036 042
6. faenfifufAsinean 8 6 6 6 18 010 020 023 020 021
7. a”lam"szszqmwmm 7 15 13 7 35 0.09 051 0.50 0.23 0.40
8. z%”'amﬁ@gﬂuuu 2 2 3 4 9 0.02 0.07 0.1 0.13 0.10
9. z%”hm"[ah:qaﬁwmm:qﬁ@ 2 7 1 4 12 0.02 0.24 0.04 0.13 0.14
10. f9endrudia 2 6 2 0 8 0.02 020  0.08 0.00 0.09
11. a%“lam”[ahzq%%‘lvﬁ 1 8 2 3 13 001 027  0.08 0.10 0.15
12. fagndrFaneidn 1 10 1 2 13 0.01 0.34  0.04 0.07 0.15
13, §anfianu 0 0o 1 0 1 0.00 000 004 0.00 0.01
374 PE 195 173 115 111 399  2.412 5.85 4.39 3.61 4.61?

1: OUWWAUT (81,000 ThUaK) ARINAWLWIEDN 1 (29,573 TUUDH) NAINWULUIAEN 2 (26,102 TH1DH) RRINA

Tu298071 3 (30,716 TUnA) TINNI 3 2988 (86,391 THHaM)

2: MUIBUIABUEAIINITIAG PE 32 R3INTI90 0N TNABITEULLAZHAINITANRIBITZUY (390 3 2970L) 68

Independent sample t test & P<0.001
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A19197 3. THa 1% LAZEATIANNANNALARABTAUNNTINYHN TN BUATRAIWAIUITZUL

TRAANANIALARDL W% ME (ﬂ%f 80131 ME (ﬂ%@ia 1000 wan)’
riauingen (PDE) riow waswamwlwadad fiaw waswamwlwadad

Walw 1 2 3 N WA 1 2 3 U
1. IeRaUTI 495 117 86 75 278  6.11 3.96 3.28 2.44 3.21
2. ALHATHG 299 112 84 57 253 369 3.79 3.21 1.85 2.93
3. daenhinsurfia/Aqeiin 166 70 56 37 163 2.05 2.37 2.14 1.20 1.88
4. IQHAVUIA/ ATV 101 36 26 16 78 125 1.22 0.99 0.52 0.90
5. Adenie 54 41 7 4 52 067 1.39 0.27 0.13 0.60
6. Aaaan Profile A 11 32 0 0 32 014 1.08 0.00 0.00 0.37
7. 9afagUuULN 4 2 2 2 6 0.05 0.07 0.08 0.07 0.07
324 PDE 1130 410 261 191 862 1395 1386  9.96 6.21 9.97

1: fiouwaw) (81,000 Suwnaw) naswawlusdaf 1 (29,573 Tunan) nasnamlwisdaf 2 (26,102 Sunan) Waswaw

Tur9dafl 3 (30,716 Tuuam) TIUNI 3 219AD (86,391 THnam)

2: MU UNBUaaIINITLIAG PDE 32RINNTI9N 0 WNITNAMITSUUUAZRAINITNAWITLIUY (338 3 29781) 628

Independent sample t test 'b¢ P=0.022

Sunan) msagnliasuafiasasiin (163 asinge
1.88 A3960 1,000 THHEM) NFIALIAAVWIA/AINULSS
(78 A5In30 0.90 ASI6a 1,000 Tunan) uazn13dan
Joyaeida (52 ASINSD 0.60 A3368 1,000 Tuamw)
ARIMINAWITUUlunTZUIRANIN B B
ﬂ']iu’%n'miwm;‘?ﬂwlu WU PDE Yi3nua 862 A3
(9.97 @336 1,000 Tunan) GI%k0NINHEUNITHAIW
SUUAWL PDE %@ 1,130 A%y (13.95 AvIde 1,000
Tunan) asrddusdraynieaiia (P=0.022) las PDE
aanannTiia Wansanluudazasfanun lursdad 1
HIWU PDE z;maguiﬁa 410 A59 (13.86 AsIde 1,000 1%
%a) G'fiammf]uwamnmiﬂizﬂ*gu IPD talk Lﬁaqﬂﬁu
1309 ME NNIu uazmMaiuTuTINTaya ME lastagl
84 application line Wwitdany ME v ldssuazazain
WWninissldaanuiaielunisiu ME ldadns
ATUR I ﬁaﬂ'&mwulué’mwﬁga W8391N1i1 PDE 8aaq
Tuaedadi 2 Winiu 261 A39 (9.96 A3Ida 1,000 Tunam)
wazanaadnunluasdad 3 wdawindu 191 a%1 (6.21
assdia 1,000 T%%a W) %auwuﬂumamﬂmiﬂi:qu
TPD talk °qﬂi'uﬁauL'%laJﬂﬁuﬁmuﬁﬂﬁuﬁ’mﬁwﬁﬁdau

' o = o an & v wn &
5?N§UﬂiWULﬂUQﬂUQU@lﬂqim ME iﬂﬂﬂwquqﬂﬂﬂqim
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ME 320u8a9nuAaLAn sauandula uaziinua
w1990 % ME $9unn laun n133aa1319nig
ﬂﬁﬂ"@mummLai”mﬁ'}ﬁnﬂﬂuﬂizﬁwqﬂu%mﬂmmaﬁu
mytmuauImUfualn madsudssumwanal fia
W natwuaanaInslunadasniu ME uazshgns
U0 laalumwsiawudn A8smMIn@wszuuwy PDE

HauNINAOUNIINAIUN

FTAUAMNTHUIIVAI ME

IINANTNN 4 HOUNIINAUITZY WUTAU
ANTHUIIVEY PE fs2@u B 193 39 (2.38 ASID
1,000 Sunamw) Uazszel E 2 33 (0.03 A%36a 1,000 35
wau) lagasafi 1 Lﬁ@mmi‘ﬁ'uwwﬁé’hmﬁﬁﬂmﬁﬂs:i’ﬁ
LLW”LLa:wmmaﬁwméﬁmﬁmﬁﬂaUi%“lﬂﬁau 39levin
"Emﬁzﬁmmqﬁlﬁmmmaa PE WaZMALBALKINI
ﬂg’jﬁ&ﬁaﬂaaﬁummﬁm%’] FIUAINARIALARD T
5560 E 35991 2 1Aaanmshunndason HAD lagld
fasuuusandni ldmunssuuazng s lauswisen
aananunigiae ’:iavlei’?mﬁ:ﬁmmgﬁﬂmmmad PE
waziwuauwInislfialunisdaldon HAD Tas'laild

PR uluﬂ’]ii%iiﬁ]"] YURZULUUAITNNINFN LT HAD VL’SI
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A1399 4. 1% LaTITBUAY FZAUAMNTUUITIVES ME TUB I O UBRZARINAUNTZLL

JLAUANN WINAT (SBAz) p!

ULV ME 3zl A QU B AU C 92U D AU E STy

AMNARIALARDUIINNIIFI WL EN (PE)

fanWaIm 0(0.0) 193(99.0) 0(0.0) 0(0.0) 2(1.0)
398 (99.7) 1(0.3) 0(0.0) 0(0.0)

AMNARIALARDWNBWN15182 (PDE)

195 (100.0)
399 (100.0)

< - 0.101
PRI U 0 (0.0)

HouNMW 6(0.5) 1124 (99.5) 0(0.0) 0(0.0) 0 (0.0)

850 (98.6) 0(0.0) 1(0.1) 0(0.0)

1130 (100.0)  0.104
862 (100.0)

WRINGIUN 11 (1.3)

1: NAFOUMBRNA Chi-square-test N3zaL 0.05

Iunmuﬁﬂumaaﬁﬂmnmm lug 199 aINIIWAIUN
FTUU WUAWTHUTI 20U B 398 (4.61 As3d0 1,000
SUnam) UazsEey C 1 A39 (0.01 ASIAD 1,000 THHamH)
lagldwuannuTuusaszay E 8n udszauainuuuss
2849 PE Aaukaznadnawszuuliuandranuagiad
wodAn (P=0.101)

ABUNIINAUITZUY WUITAUANNTUUIIVDI
PDE 152670 A 6 039 (0.07 A336i8 1,000 SHuam) uaz
520U B 1124 033 (13.88 A%a6ia 1,000 Tunan) waims
WAl TZUUWUAATULTITTAU A 11 31 (0.13 A3I68
1,000 Sunaw) 52aU B 850 A9 (9.84 A33sia 1,000 4
W) UATSZAU D 1 %9 (0.01 AS36a 1,000 Tunamn)
lae) PDE ‘ﬁﬁmmgmmizﬁ‘u D wuluwisdadi 1 1ieen
MR Rag@ninasein high alert drug U
ANLIIVBILN amiodarone 150 mg/3 ml NETLNALAK
AMULTI0987L 04U 50 mg/3ml 9uInspgiaadas
mummﬁgm’jwm@ﬁmm:au weir el la Ty

o = 2n & a
auaINY QGVL@'JLﬂijxvﬁar]L‘Iﬂ@!ﬂl,ﬂuiqﬂﬂlﬂﬂﬁfy‘lﬁ'] e

MvuaunwIndjudlunmssanisuazfesdininasen
HAD wasanuuldwy PDE asna1dnluwisdon 2 uaz
29807 3 lasIrauauTwLIIzed PDE lugienauuas

o @

wasnawszuy liuandenuadelnodn (P=0.104)

mwwmﬂLﬂ?\'aumnmﬁﬁmﬁmﬁ'mga
NAT9N 5 THTIINAINIRRIUITZUY WU
PE 181 HAD Hanaia 46 A3 (0.53 A39d0 1,000 T4
WW) TINUNINHOUNA U TZUURNLNINNA 73 A5
(0.90 A336ia 1,000 Suuawn) udliuandrsnuagnad
wodan (P=0.111) WaRasonluudazaedanwuin PE
1481 HAD aRada819faLitasarnisasil 1 faa9aan 3
\Dunanmssmuaummal jialunndeuddald
1 HAD laglail38amnainuasnsusuansnam I e
HAD lilunrezndowvasihennng Watounwnslu
mMadaudnaslfonagnamanzay Lz faanTInIIHEY
871 HAD Vl,'j”ﬂi:i‘i'ﬁmn'lim'%wmLﬁaﬁaﬁiﬁwmﬁuwa

m%'smm"lﬁmmgﬂﬁm

A137199 5. INUINLALBAT ME ﬁﬁmmLﬁm;gqsl,wﬁaafiauua:%ﬁ'@w”@umiwum

ME 2 nenfifiaanw $19n ME (a39)! 831 ME (3368 1000 Tunaw)’ p?
L§“°§° fiaw waanaw lwagRad flaw waanaw lwaeRead
wWaw 1 2 3 W WA 1 2 3 SRy
PE 73 25 12 9 46 0.90 0.85 0.46 0.29 0.53 0.111
PDE 25 17 3 1 21 0.31 0.57 0.11 0.03 0.24 0.648

1: fiawWaw (81,000 Sunan) naanamluigaail 1 (29,573 Tunawn) naswamluisqal 2 (26,102 Tunan) naINaIW

Tu298071 3 (30,716 TUnAK) TINNT 3 2988 (86,391 THHaW)

2: MIUSBUNE LA UM INAIWITTULUURZRAINTWMWITZUL (394 3 19381) 628 Independent sample t test
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#%3u PDE lug HAD Twog19nasn1swa
FEUU WU 21 059 (0.24 As3de 1,000 Tunan) Takay
nRawRAMNIZULAWY PDE 1ignaa 25 33 (0.31 A3
@ 1,000 Tunan) ue liuandenuag1vlnedian
(P=0.648) WaRarsonluudaza98owuin PDE vasnn
HAD a0&d88n93N1NNa9&afi 1 iny 17 @39 (0.57 A9
@ 1,000 Sunamn) aului9dan 2 aaasnde 3 A%s (0.11
asade 1,000 Sunaw) Fodunsarnmsinuanlaung
mma%agﬂ,ﬁﬂ"ﬁmu inadufedann 2 auuuadn

2

\na381 HAD lasaudl 1 10U wazani 2 tJue

U U

AU

mMsandsana

WRINTWAIUIIZUL THhaTas PE ﬁwumﬂﬁq@
5 suauusn ledun nssspnfAnisls nssenlainTy
578113 MIFILIAAAITVUTS ms&mﬁﬁﬂmuﬁ LAz
msé’lamvl,ajsxqmwmm FOAARBINUNIIANWIVDI Thg
Ul FAUUNUAZATAE (8) Anamwszuuaansasludsen
Lqun;‘Jl”ﬂasﬂumaﬂsawmmaquﬁszﬁm@ﬁgmﬁaa@
ME wu31 shauas PE ﬁwumﬂﬁq@ 5 aBAULIN AB
MIfIsNAaTlE ﬂ']ié’lamvl,ajszqmwmm mMIssenfia
AWLTI ﬂ’liﬁ&l’lﬁﬁﬂ’li&ﬁ&l’lﬁﬁ%ﬂﬁi&l UWRENIRILNT
{iloddseiqunen LAZHIFEAARBINUNNTAN BV DY
aaN3as AsanuoiLasAme (14) fidn®N PE lugihelu
AaUaaNINNLIINLILIAVI LTINTLIANAINLIAY
i:@”ﬂ@amgﬁmgmgd Sawuin PE ﬁwumﬂﬁq@ Ao m3ds
pAedls wazlnsifesnumsdnmaasaioaiy mw
LNWINT (15) 1%130ws1u1awﬁwmé’m:ﬁumﬁsgﬁ
mzugaﬁwu'jﬂ PE ﬁﬁﬂ%mmmnﬁq@ Ao maufindss
luizuuaWiauLwﬂIsowmmavl,ajman”u3%1%9’1“71'3:141%
lugsen sesasundaswaguininly wazanuussla
Talunia lignead

8AIIN15LAA PE TUT14RAINITNMUITZUL
AR 4.61 A33da 1,000 Tunaw Geunnninfnule
MIANBITDI UFUU gAUUNLAzame (8) Tulssweua
quﬁi:ﬁmﬁﬂgﬁﬁwmmﬁm.zo A%Ida 1,000 TN
LazNITANBITaILA YWY Warwin3aslng (16) Tu
T,iawmmaguﬂ‘s:ﬁwﬁﬂgﬁﬁwumwﬁ'u 1.94 a53dia
1,000 T4 LA INALALINUAIANB128980037 RIATIN
AIuazame (17) lulsan mmaqmm:ﬁunayqﬁﬁwu
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WAL 3.96 3960 1,0005 %% uAaENINIIANEN
PosAanunY uddan (18) ANULNNL 51.95 asIdo
1,000 Sunandadumsansnlulsswenuiauminese
sm”u@ﬁyn“ﬁmgugo 5831 ME luana9nmnszning
M3AnELIUNIITIUIALTHINEILS ANNTUTa UV
Tsaluusaslsswenns wasszuusfidaNuuanan I

Tun13@nmI i HaINITRAWITEUY WY PE
VINNINaUNMUIIUU BN R dAYN1Iada
(P<0.001) lay PE tfinduain 2.41 assda 1,000 34
waw L% 4.61 A3960 1,000 Sunan 6A31 PE Wag
Waln9aan 1 Lﬁ'ufuqammmzammﬁanmmuvl,ﬂsl,u
19807 2 uae 3 10w 5.85, 3.49 uaz 3.61 da 1,000 3%
WOU ANEIRUREAAREINUNITANHIDUANRSINAI U
FPUUFIENTTUINMIANT g iy PE sndu ldun
MIANHITBIUINL FAuUNLAzAmE (8) lulsanenua
Iﬁwmmaguﬁizﬁmamgﬁﬁwmw NINWWITZLUAR
ﬂiaalu?}i‘imLmun;gﬂwsl,w'fiaLﬂmgu@laumnmaami
¥191% s1u15aansy PE lediAnduann 047 assde
1,000 Tunon 1w 1.20 A39d0 1,000 Suuan 403
Aol wNlaas (19) wudn ATeuIuM YTz IUII8MT
s ludna a5 Tl san mmaﬂd';vlﬂ'i:@”unaﬂ
Qﬁ HrplinuanulisennsesasnsmIsfisisneny
*nﬂmimﬁqjﬂmmﬂﬁ%'u #al'ldAnananuasle
(unintentional discrepancy) Lﬁl&l"f%’m niagaz 0.59
lugrsnounsnaul idusasuas 5.09 Wz 2.48 Bad
waln lug99 1 (‘ﬁnm 3 10au) uas 5999 2 (ﬁnm 6
L@an) ANEIAL LALANAINIINNNIANEIYDILNNT
wamn3odlng (16) lulssweuagudszauadund 7
WU Ne2INTUTERIRTIEMTEN LA RRENU I T EW
lunagdioarginssudinli PE aaain 2.46 asida
1,000 Sunawnan 1.94 asada 1,000 Funanlum 3
\audaan

Tunn3@nwil siiawas PDE ﬁwumnﬁ'q@ 5
DUALLIN MUTIIARININRUITZLY baWA nI9asnfia
USua nsdaendesiia nsdas ldasusfiasasin
MIVALIRAVUIN/AULTI UaznIdaudayasang
FZUUABNNUABTHG FOAANDINUNIIANNVBITATUU §
AUUWNLRZATAE (8) NINAWITZULAANTEI LU S9N
;‘J]”ﬂaﬂlumaﬂiawmmag{uﬁi:ﬁumaﬂgmﬁaa@ ME #1

WU THhaua9 PDE ﬁwuuﬂﬂﬁq@ 5 UAULIN Ad AT
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HAFIWIN NIIFALIRATHA LAZNIIIALIRAAINUTI
MsAnENwLI IgenssnswamI=UUNL
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1,000 ludsen wAuANAIIINNNITANBIVBIAATUNTT
udidan (18) AWULYNAY 38.00 aSsda 1,0003unan
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uwszamalsanenuns anusutauzaslialudas
T3IWEILNS WA TE UL AT ANULANGNINW
Tun1s@nBIH #EIN1IWAIWITZUY WU PDE

wauninfaudawanszuuad I ne g9l

o
[

(P=0.022) la® PDE aaad91n 13.95 asdda 1,000 T4
wot 1w 9.97 ASida 1,000 Sunew soaAReINY
MMIANHAUAR IR UITZLURIBNTZLINANTAS
WATWU PDE aaad ldun nM3An® 8 maum gauun
wazamz (8) lulsansunagudizauafngd fiwudn
msw"'@ums:uuﬁmmaﬂu§JQWLLNuﬂp§ﬂaﬂluLﬂu
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A536 1,000 Tunauidn 14.36 A39da 1,000 Suamn
nsdnmzasladia agaw (6) lulsm snunanalszay
nAsnd wud1 PDE 8A8I9N 8.42 A%I68 1,000 Sunuon
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o o ¢ 6 L a
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ndl Wud1 PDE 8a8d91N 24.4 aside 1,000 lugsgn
il 10.3 a3seio 1,000 ludaen

luduIzauAuTHLIs HauMIN@UITZUY
WLAMNULIIVDY PE Uaz PDE fiszaiu B \dudulng
WaL3aD E 2 939 I@ﬂLﬂumzﬁ'ﬁ'g}”ﬂ'smwﬁ"mﬁgwmmﬂ**ﬁ
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WWannsuwenlasldszuuaaniitaeslulssnsuna
autizauaduni F9TaadwIn ME 3anmssalgeni
;\J}”ﬂwﬁiamauﬁ%ﬂﬁ §7% PE 526U E §1%9% 1 a391n
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WU PE 3201 E 8n inmzfimsu fifanuumwiminiags
1581 HAD lag'lilaaasnaiu uazaarinansnamsnane
HAD vlfﬂ'i:'eﬁﬁ'cg@ﬂﬁm%'wmﬁmgﬂuU Gomyaalden
wuudasndiulusn HAD vinldifia ME Juussle
FOANRBINUNIIANEITEY FANT A9iTulazame (21)
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& aa v 6
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