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The effective replenishment of pharmaceuticals and medical supplies for hospitals to have adequate pharmaceuticals
and medical supplies under the budget is very crucial for every hospital. A community hospital located in Ratchaburi province
has only one replenishment system that has been applied to all pharmaceuticals and medical supplies. It led to high inventory
costs and long inventory holding lead time. On the other hand, shortages of pharmaceuticals and medical supplies were found.
This research aims to develop an effective pharmaceuticals and medical supplies replenishment system in order to have sufficient
inventory for its services while having the appropriate inventory costs. Materials and methods: The ABC Classification and VED
Analysis method were used to classify the pharmaceuticals and medical supplies. Demand forecasts consisted of the Holt-
Winter's Method, the Simple Seasonal Method, and the Croston's Method. The Order Up-To Level method, the Economic Order
Quantity (EOQ) and the Silver-Meal Heuristic method were utilized to develop the pharmaceuticals and medical supplies
replenishment system. Results: The demand patterns of the pharmaceuticals are different in terms of seasonal, trend and one
medical supply has demand for some periods. As the result, the pharmaceuticals and medical supplies need to be applied with
different forecasting methods and replenishment systems. Conclusion: From the analysis of the nine-item-pharmaceuticals and
medical supplies, the proposed methods could reduce the average inventory cost of the pharmaceuticals and medical supplies

by 1,148,373.97 Baht and decrease the average inventory holding lead time by 113.84 days.

Keywords: Economic order quantity, Pharmaceuticals and medical supplies replenishment system, Community hospital
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o
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£ € = & ¢ € = & € € = ¢
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31N 3 ansazanudasnisldinasaasdatnalungu BY
Model Statistics
lodel Fit statistics Liuhg-Box G{18)
Mumber of Stationary R- Mumber of
Miode] Predictors squared AP E MAE Statistics DF SioL Cutliers
TetanusVaccine-Model_1 0 B34 T 865 F.458 22200 16 137 0

]
S ' v

31 4 dadi@nl ﬁrmmswmnmi‘ﬂ'%mmmmﬁaaﬂ'ﬁiﬁﬂﬂmﬂﬁaﬁaashﬂumju BV 31nldsunsy SPSS

QY CV : Acetate Ringer 1,000 mL inj

T\ Al

\ I
\LAAN ALY )
V_ VVA/Y \A/ V|

-
s

1,
=
=
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i
-
-

—

FmnamRaans (ne)
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5 R-5T {

AR 56
5.A.-36
fl.A.-58
JLE-5E

AN-5T
ME-5T
#.n-5T
ARN-ST
Ha-58
#.n-58
AA-58
5.A-58
RTL]
13859
HE-5E
#.n-59

31 5 é’m:rm:m']u@Taam{lfﬁL’mﬁmsﬁﬁ"samﬂumju cVv
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MINeNIaien83% Croston’s Method iseaziaua
asaeludl (Sani and Teunteer, 2008)

Fo un®  Awennsoh o Ta9en t

D, WUN® ANUGDINIIAI Th TR t

2t WU BUIAAINKBININ IdannIwennsol
W TIIA

ﬁt W% 2919818218 d09n137 Ldannas
WENTOL b T29L8N t

Ii wnu AuNTIVITISIRTANEINS
atadaiias o Troien ¢t

tunu TveTeYa

a wnu  @adsiven lagd 0 S a £ 1

Zt 1 6
Fiy1 = p+ ©)
t+1
lag 2t+1 = aDt+(1_a)2t 7)
13!:+1 = a1t+(1_a)ﬁt (8)

@18819N1TWEINTIAINGaINTInLA oY

WOAINBW 2559
ZNov = (0.27x1.39)+(1-0.27)x2.77 = 2.40
PNOU = (0.27x2)+(1-0.27) x1.99 = 1.99

Zy
FNov= P or

=2 =121
Nov 1.99

*%mﬂmq*m A =0.27 AINNMTRIWIUAIL

3% Optimization 31nLA3adile Solver lulsunIu Excel

5. NAINITHANBMEVDIVOYAAIINADINITUAZIN
RRBNITLANLANILALI TN T AIAFIAD LN

WanTulsunmenudesmalgnuaz T msiag
ansTadefildanmsnennsalisouesudr Tuaouiiidu
miﬁnﬂ"mmmtﬁ@“@ﬂa'nm”imﬁ:ﬁﬁ'ﬂwmzmaﬁaga I
Wanuwinenmsnawiszuumsidaduludaudseunm
2560 1ﬁaa@ﬂﬁaaﬂ°ué'ﬂwmwmﬂﬁa;&a LEAIRIT

5.1 mmﬂé'm”aazhﬂumjw AV : Mixtard 30/70
Penfill 1 mL

Lﬁaw’mmmﬂﬁ'm”aaﬂ"mﬁgam;p 91350y
fwmSinmnIsstasais Order Up-To Level lagns
mﬂ%mmtgjaqmmm‘ﬁ'iﬂuamﬁu (Maximum Inventory

Level) I@]UﬁmummL'Jmlumsaﬂmuﬂ%mmmmﬂa"a“qn

99

sUanw ﬂ%ﬁLﬁaﬁﬂTQyaﬂ’%mmmmﬁaamﬂ“ﬁﬂ@ummﬂéﬁ
fagnsluafaunasaualsis Hypothesis Testing A2
\To3iu 95% uazszauvp@Anf 0.05 duliiunsy Input
Analyzer WU USanmanudaiminisuanuasuuudn@
(Normal Distribution) (Kelton, 2002)
aumimﬂ%mmqaq@maammﬂé’aﬁauamﬁw

(Maximum Inventory Level) (Cachon and Terwiesch, 2006)

S=IJ.+ZX0'H_1 (9)
law W= (L+1) XE®D) (10)
o41=VL+1Xap (11)
NAUA bt
S unu ﬂ%mmgdqwaammmﬁ@ﬁazmﬁa:
LANLAN

g uny UdSunaennudasmslutianan L+1

L unw 2299282128130A08NNI90WI81AIART
f0en9 = 2.13 FUaR

E(D) unw USurmarnudasnisnldainnis
WONIORRALUFUAW = 11.44 1ty

op  WNW mmﬁmmummgmmmmmﬁmms
swslainldannnswensal = 2.5

Oleq W% mw,fimLuummgmmaammﬁaoms
lugraaan L+1

Z N ANaIZIREIRILNTLANUIUNG ™
seaumsliuSmIfi 99.99% Lﬁaammﬂumjmﬁﬁmwﬁm@
Lm:ms"ﬁ’m%’i@maa;ﬁuﬁmi WU @1 Z = 3.72

miﬁwmmﬂ%mmgaqmmmmﬂﬁ'm“mzmﬁa:
LANLAN

U= (2.13+1) X 11.44 = 35.81 w1y

01 = V213 +1Xx 2.5 = 4.42

AILI ﬂ’%mmgaﬁgmaamjumm@é’aﬁ'sarjwﬁaz
LAULAN(S) = 35.81+3.72 X 4.42 = 52.25 Hihe

5.2 mﬂoﬂé"m”aaamlumju BV : Tetanus vaccine
(Tetanus toxoid) 0.5 mL inj

o ' e a 6 L™ o €

ANBIBANFTN U IERNTRRFUNWTVDIA NN LU TUTIN

(VC)

12 X 100,225
VCgy —_— =
1,194,649

VC < 0.25: Static Lot Sizing

1 =0.0067 ;
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MIWANTEUULANLAN IR TAUTAIARS NTHANBLTIN TRTRLY £

SURITI DYLITY URATA

FUNITHIUS NI BN1TRIB LU LY TEHE D
(Economic Order Quantity: EOQ) (Bulfin and Sipper, 1998)
24E(D) (12)
hC

e b

Q unu USinamssisemnanzaudanss

A UNw ﬁunumsé’ﬁ%a 11 U ndaddide

E(D) wnw USumanadasmatadosnoidonile
AMNMINLINTAL = 91.08 Muae

h W% KOEIBLUMTALINENELRZITA A
AINSIARLLYINNY 0.005 dadl WSa 0.00042 daifian

C unw @Tuv;ummﬂé'aéﬁaﬂ'wlumju BV =
23.5 UIN/AY

AINU USNIUNITFITONLRNIZFNVBILIAIART

dragalungu BV (Q) = /M = 450.57 ~ 451
q 0.00042x%x23.5

wie
5.3 TAmyinInaidlatilunga CV : Acetate
Ringer 1,000 mL inj
FUIUAFNUTLEN SanFNN TV 9NN WU TUTIN
(VC) WANTBWN B LAawUNTIAN 2560
VCoy = X251 =03429;

8.18
VC 2 0.25: Dynamic Lot Sizing

v o
=1 o '

Yatlazandreg1an s I minUsinmnsaaae
Lamﬁmsﬁﬂaﬂﬁaﬁaaﬂwq1uﬂ§u CV @2837% Silver-Meal
Heuristic 31NWaN13W 81N BiUS 1 s udaan1siile
WATIAN T LABUUNTIAN 2560
7l m=1; gAY 2559

[1140.0183(1-1)(0)]
1

11 niag

K1) =

il m=2: woasMuw 2559
[11+40.0183(2-1)(1)]
2

K@) = 551 vy < K(1)

# m=3; $unAN 2559

<) = [11+O.0183(1)+0.30183(3—1)(1.01)] _ 560

we < K(2)

100

# m=4: YNTAN 2560

K#4) =

[11+0.0183(1)+0.0183(2)(1.01)+0.0183(4—1)(0.79)]
4

= 2.77 n38 < K(3)

v & A a A

AIBWLABNANTIN T LABWUNTIAN 2560 WULN 89
Lifnssadeiindn uazieRansmasaailoudss i
2560 ﬁlz‘wud’f'l,xiﬁﬂ’]iﬁ"as'fi?anmﬂ”wﬁmﬂﬁ'm”aaahdsl.umglu
cV issanlafien Km+1) > K(m)

6. a3 1ERYSH1mBILATITAMITAIARI R DA
1laaany (Safety Stock: SS)

Wanmuuwimamadudaludsudssana 2560
D) wm’wmLmznm”msﬁmﬂﬁ'm”'samﬂumju BV lLaz CV
Faefinisiassiusunmasnssiianinulaaany (e
505Nl sUTIRTo And wanUSunmanudasnis
2549 lua m:ﬁﬂaq'u AV i3 udeasinsnsiiiiosann
diumIfanuIzaUAInRINN gFlaag U

6.1 mmﬂﬁ'\w‘ﬁamﬂumju BV : Tetanus vaccine
(Tetanus toxoid) 0.5 mL inj

Lfiaﬁw**ﬁagaﬂ?mma’;méfaaﬂ’lﬂ‘*ﬁmjummﬂﬁd
fagsluafaunasaualis Hypothesis Testing Aina1a
\Dosu 95% uazszaunudAyA 0.05 Wanlusunsy Input
Analyzer Wui1 d3unaanudasnisiinisianuasuuudnd
(Normal Distribution) (Kelton, 2002)

guNIEImIBINUSINmasRssiRonnusaans
(SS) (Ballou, 2004)

SS =Zop,r (13)

lag Opir = UD\/Z (14)

MAuA A

Cp LN fshul,ﬁ'mLuummgmmaaﬂ%mm
v A d' v 6

AMNNFBINIINBLAaUN ldannIswennsal = 7.81

z UNU  AINIEITIREIRILNITHANUAILUNG
™ FTAUNITIAUINITN 99.99% haganidungund
AMNAAYULITNTTIBTIAVBIETULTNNT Wud A Z =
3.72

L WN% TI9TTHLLIRNTENLNITIANILNAS

ARIABENY = 30 1 AaLdusnuL@an = 0.99 hawu
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Cpour WN mul,ﬁmmummg’mmaaﬁ%mm
ANuGaIMIluTIaITanay

mismalSnmasnssienulseniy (SS)
lungu BV

opir = 7.81 X 1/0.99 =7.77

arin Usinmenasasaiianulasasy (SS) lu
ngy BV = 3.72 X 7.77 = 28.9 iy

6.2 Lwﬁ'msﬁmﬂé'm”aa:mlumju CV : Acetate
Ringer 1,000 mL inj

Lfiﬂﬁﬂ]”aQmﬁmmmm@Tmmﬂﬁwn‘”wﬁmﬂé‘a
dragaluafaumasaudands Hypothesis Testing A3
\Hosiu 95% uazszaunp@AA 0.05 iaulusunsu Input
Analyzer WU USH1aNd 89015 LU HNITHANWIILL LY
1n@ (Normal Distribution) (Kelton, 2002) 91935 Empirical
TumsimamlSunmesassiiannudasany duaau
a3salu#t (Cachon and Terwiesch, 2006)

duaoudl 1 husinmnnudasmidounas 3 9 an

a o et v
LIHNRIAUINNUD EJVLIJ‘HWN’]ﬂ

AT 2 wendanud (Frequency) 283U3u1mh
ANUADINTT

duaoui 3 wiArauiazLdn (Probability) a4
lamamsiiadSunmanudainms

uaand 4 maranuinaziuazaw (Cumulative
Probability) 284lamamsifiadSanmanudasns

duaaui 5 wulofifudanusineziuazay

a0t 6 wusumasnsaiannulaoasiy (SS)
lagsihwlouneszaumslduSmsudSouiisunuidasidud
AUzt duazay wazitdanyUSunmasnasiianlny
Uaaasiy (SS) andsunmanudasnisilidndefidud
ANzt dugzauuinnitniavinnuulouisszaunis
Tusms

ax1Andn o szaun3lAUSNNT (Service Level) 71
99.99% Lﬁadmmﬂuﬂ@;uﬁﬁmmﬁm@LLazmsﬂﬁw%%ma\‘i
HaUU3ns nrsmasnsITIagaNanulaeany (SS) &

JSvinnu 6 iy AIANT9N 2

P ' & a v v . 6 @ o [l '
NI WN 2 m’mmﬁmﬂu“uaoﬂﬁmmmm@aamﬂmwnmmmmomamdluﬂf,}u Ccv

m’mé’aams Ghﬂ’l’]&l?“; mwvhaztﬁ% mwﬁ,wuﬂuamu Lﬂaﬁ%uﬁﬂ'ﬂ&l
(‘Vi‘lr'l»'l H)] (Frequency) (Probability) (Cumulative Probability) wnundnazan
0 16 0.4444 0.4444 44.44
1 3 0.0833 0.5278 52.78
2 8 0.2222 0.7500 75.00
3 4 0.1111 0.8611 86.11
4 3 0.0833 0.9444 94.44
5 1 0.0278 0.9722 97.22
6 1 0.0278 1.0000 100.00
EREY 36 1.0000

T
)

7. 1A31zWYAd3Ta (Reorder Point: ROP)
pradAaIaI8819lunga BY: Tetanus vaccine

(Tetanus toxoid) 0.5 mL inj fUsmmenudasmInulylsin

WATZEZLIAN AN TFINA LA UINIRA NI LA F1N1TD

fwitwlaasit (Ballou, 2004)
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awn’liﬁ’m’smwﬁ;@]é}d%a (Reorder Point: ROP)
ROP = (E(D) xL) +SS (15)
aua i

E(D) unu USunmanudasmsiaduinsifoun be

‘ﬂﬁﬂﬂ’]iWFJ’miﬂi = 91.08 wiae
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Mixtard 30/70 Penfill 1 mL

ANBUANNABINT : Tuualiiun
J a a )
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ITARELY

3FnIwennsal : Holt-Winter's

Fenofibrate 100 mg. Cap
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35mIwennsal : Holt-Winter's

Method (Multiplicative Model)
MAPE = 8.62 %
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Level
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ad 6 .
ATNINYINTTL : Simple Seasonal

MAPE = 17.43 %
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Level
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A9197 3 HANHINTAUSINANNABINTU AL TA RN AIARIA D ENILAZANTINUNILANLANLTNUAINRT (AB)

naay v

E

D

Tetanus vaccine

(Tetanus toxoid) 0.5 mL inj

ANHUZAMUABINTT © ﬁﬁﬂ%wang}ma

ad 6 .
AFNINEINTL : Simple Seasonal

Paracetamol
(Acetaminophen) 500 mg. Tab
ANHIUZAMUABINTT © ﬁﬁﬂ%waqg}ma

aa 6 .
ATNINYINTTL - Simple Seasonal

Antacid gel 240 mL susp

ANHIUZAMUADINTT ﬁﬁ'ﬂ%waqg}ma

ad & .
APNNIINYINTTH : Simple Seasonal

B
MAPE = 7.87 % MAPE = 8.07 % MAPE = 6.89 %
uILI‘mﬂn’mamﬁaJ : EOQ Lﬁaﬁ%qﬂﬂlq uIﬂmtlmiLamﬁu : EOQ Lﬁaﬂﬂqﬂ‘ﬂl"l uIElﬂJ']EJﬂ']sLaNLﬁN : EOQ Lﬁaﬁ‘ﬂ']ﬂﬁ']
VC = 0.0067 VC =0.0117 VC = 0.0025
ﬂ'l']llﬁaﬂﬂ']iﬁﬂ']il,ﬁ]ﬂl,ﬁ]\‘iLL‘]JlJlJﬂa ﬂ’n’m@?ﬂdmiﬁﬂ’mﬁmumLL'iJlJllﬂa mﬁ&J@TﬂdmiﬁmmﬁlmmoLLU‘U‘lJﬂﬁ
Acetate Ringer 1,000 mL inj Chlorpheniramine (C.P.M.) Dextromethorphan hydrobromide
2 mg./5 mL syr 15 mg. Tab
snemzanudamsulidadios ANHULANNGaINS : AaNFWanama anNBULANUAaINS - IanTwangma
(Intermittent Demand)
c 33mInensal : Croston’s Method 3%mIwennsal : Simple Seasonal 33mIwennsal : Simple Seasonal

MASE = 1.07
ulouonsuanLdy ; Silver-Meal
Heuristic 1#89371n¢1 VC = 0.3429

AMUABINITUINUIIULY Empirical

MAPE = 19.05 %
wlatngmIdudy : E0Q Liaganen
VC = 0.1925

ANudaIMIdNITLanuIsLULUNG

MAPE = 19.10 %
wlgtngmMILduLey : E0Q LHavanda
VC =0.1852

AMUABINIIUINUIILDL Empirical

P> = a A o ¢ Y i ad @ v add o
M197°9N 4 ﬂ']iLﬂiEl?JL‘Y]EI‘]J%IEJ']J']EIﬂ'TSL@]NL(ﬂ&lﬂ"lLLﬂzL')“E.ﬂm‘ﬂﬂdﬂaﬂimﬁ')']ﬂ?ﬁﬁ"ﬂ?uu (As-Is) NUITNWLRUS (To-Be)

A5NILEWD (To-Be)

1 a A >
nay RENERIT csr  USawasaas
o AAFITD ; o
A8aM (As-ls) : Waau siuuunssEIde
u
(ROP) 3
Uaanny (ss)
AV ﬂ%mmgdq@madmﬁ"samaﬁa:lﬁmﬁu 52.25
- - R2E aﬂmmzﬁmmﬁ'mné'ﬂmﬁ
, USUUFIFAVRILNAIDEINILLANLAY 22
AE wlgune Min-Max Level _ _ . o o o o
L . wihg faauszauasnaimn 2 dlem
1o 32 AUAINRIAR® = A==
3 USNURIFAVRILNAIBENINILLANLAY 32
AD (Minimum Level) #1430 _ _ T o . o
Wiy AaaUITAUAIARIYN 2 Lo
L3 =) a
By INAABINT 1 LB LAzl 110,07 280 USUN UM IRITAMAINZEN 451 ®Y §IT0L4D
ITAVFIRA (Maximum ' ' YIAINRIRARIDITLAU 119.07 Y
Level) §1A3UAINNABINIT USUNMIRITENRUNLRN 5,773 BIY §9D8
BE T 3 1 1,972.10 586.38 . - .. ,
Myth 3 Laah LUBENAINRIAARINITEAY 1,972.10 #ibe
USUNaMIRITa N ANITRN 989 Wiy FITaLile
BD 154 .47 34.37

PIAIARIAARIDITEAY 154.47 W8
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aad o
ABNWILEWD (To-Be)

1 QA >
naa EENERINT e s UmAsaag
o AAFITD ; .
8819 (As-Is) : WaAN sUsuunIFITe
(ROP) .
Uaanny (ss)
ulgu1e Min-Max Level lainsdfinmIside 1Hasanamee
cv I@ﬂﬁi:@”ﬂﬂaﬂai“w‘iwq@ - 6 Jeudszanos 2560 3TALUAINRILNEINEGEAINN
(Minimum Level) &% ABIMT
o A a a < X A R < X A
ANMNFDINT 1 LADU ezl USIUWMIRITONLARUITRN 709 W8 RITaLUD
CE 5 128.72 81.28 . P _
FZAUFIFA (Maximum PIAIARIAARIDITEAL 128.72 BY
Level) §1%3LAMNNABINTT USHNNIITaNRUNZEN 12 Ky seTalile
cD ) 3.25 3 5 L. .
meolu 3 1han PIAIARIAARIDITLAL 3.25 B

a o

-:' a = @ a & v € @ \ ad @ ad
M1I8N 5 ﬂ'liL‘.L]i&l‘]JL‘VlUU@]%Vqluluﬂ’ﬁL@l&lL@mEl’]LLﬂ:L’J”Eﬂm‘wﬂ\‘iﬂa\‘iiz‘ﬁ’ﬂ\‘i’sﬁﬂﬁlqummz’sﬁﬂ ALRWE
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(un) o " -
- . q902 (V) FN-AK (UN)
(Usamwasaay o o -
. . 4 o (AWNWNIT  (AWNWNIIEN- 3
1 =} a
HGEY FogMALIBAIN RaUxgAdINNMIT o o A o
3 e o . AITOXA U A xITWIN
WLINHIXAUN Y Vo s Cm oa
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ABRWIL)
As-ls To-Be As-Is To-Be As-Is To-Be As-ls To-Be N’d@h\i
AV Mixtard 30/70 Penfill 1 mL  215.85 109.02 55 539 270.85  648.02  -377.17
AE Fenofibrate 100 mg. cap 110.62 39.84 55 220 165.62  259.84  -94.22
AD Gabapentin 300 mg. cap 230.22 97.14 88 275 318.22 372.14 -53.92

Tetanus vaccine

BV 46.22 36 22 22 60.18 0 128.40 58 70.40
(Tetanus toxoid) 0.5 mL inj

Paracetamol (Acetaminophen)

BE 124.41 43.99 33 22 157.41 65.99 91.42
500 mg. tab

BD Antacid 240 mL susp 72.03 27.84 66 33 0 120.36 138.03 181.20 -43.17

cv Acetate Ringer 1,000 ml. inj 4.17 2.80 11 0 15.17 2.80 12.37

Chlorpheniramine (C.P.M.)
CE 13.09 10.58 33 11 46.09 21.58 24.51
2 mg./5 mL syr

Dextromethorphan

CD 40.55 11.47 22 11 62.55 22.47 40.08
hydrobromide 15 mg. tab

N 1,302.34 1,632.04 -329.70
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