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Introduction

Since the inception of Biochemistry Laboratory, the inventory management has been a manual process. This process involved a lot of material and manpower wastages as we have to manually
keep track of approximately 170 reagents and consumables. Some of the wastages were caused by transcription errors, lack of compliance, paper storage, duplicate entries, incomplete or no
audit trail and the laborious process of flipping through the files to input entries and to check balance before ordering.

The project aims to utilise the functions within excel to create a lean inventory management system to tackle challenges faced with paper based entries for the diverse range of items associated
with the proper functioning of the routine biochemistry analysers.

Methodology

A small team was formed to look into the issues faced with the inventory management system by adopting a lean six sigma DMAIC (Design, measure, analyse, improve, control) methodology.
At the end of the process, the team decided on a macro-enabled spreadsheet to replace the manual inventory system.

Define Measure Analyse Improve Control

ldentifying problems in ; Reviewing current Investigate what can be extracted from the QR code Brainstorm on what can Put end product in use and

the current processes processes unigue to each item and appropriate programs for be done to improve the continuously review and
Inventory management processes improve the processes

— Before

S s Qut oy
e 7 e Manual records of “In” and “out” for each :
e item in their respective sheets et 2306 2021 |
I Userform (Figure 3)
- = : ) . . ) ° I I
B » Multiple erroneous entries due to illegible oRor I | Refer to images in Ease of logging in and out of stock by
= . o ' tory folder fo '
= handwriting barcode T scanning the QR or barcode
= it e Essential information will populate in the
: '« Time consuming task of flioping through respective fields in either the log in page or

the files to check for items which are low Initials Submit the log out page

in stock or expiring before ordering

ShER

1=
<

I

Figure 3: Userform for logging in or out items

#1515 5B 3 e

= 4 MAR 7019
D W ST &
|

” S== — 8¢ Sengkang Lot number and Expiry >>>>> QUT <<<<<
Figure 1: Manual inventory file and form _l' + "= lamp and reaction cells.Item  EREUSESRLER dd Ne Entry

SingHealth

3.Check entry

CLINICAL BIOCHEMISTRY
l \fte r QR or Barcode GTIN ITEM NAME LOT NO w INITIALS I
—'—

2 | [[a. Sengkang 03/03/2021 010761333616038110485088011721073124008498610190 07613336160381 Anti-HBs G2 Elecsys E2G 300 V2 485088 2021-07-31 2
3 | | \ S:nH:iLHaspltal >>>>> INVENTORY <<<<< 1 03/03/2021  010401563093984810446892051721073124007028121190 04015630939848 Vit B12 Il ELECSYS E2G 446892 2021-07-31 1 RL
ing
: CLINICAL BIOCHEMISTRY 03/03/2021  010401563094007310485005011721083124007301715190 04015630940073 PCT BRAHMS ELECSYS E2G 485005 2021-08-31 1 RL
L3
43 04491025190 04015630997787 | Theophylline I I 100 _ 03/03/2021 010761333615896810474941021721083124008469873190 07613336158968 TNT HS ELECSYS E2G 300 V2 474941 2021-08-31 1 RL
44 03333825190 04015630919536 | Total Protein, Urine (TPUC) 61 38 150 23 7 16 r
45 05171385190 4015630925100 | TP GEN 2 T - ae 00 20 1 s 03/03/2021 | 01040156309189111050149201172108312400318370010 04015630918911 Lactate 501492 2021-08-31 1 nsss
46 03015050122 04015630917419 | Transferrin L | 66 100 12 11 1 03/03/2021 010761333615896810474941021721083124008469873190 07613336158968 TNT HS ELECSYS E2G 300 V2 474941 2021-08-31 1 KF
j; (2)2:?:;%?;2) $E:$§E§;2ﬁ? L'::;“e"de , :2 , 23 595000 ;2 ;’ = 03/03/2021  010401563091651110522712011721093024003002721122 04015630916511 GGT 522712 2021-09-30 1 nsss
49 03183807190 04015630919154 [ Uric Acid i 45 i 26 400 19 2 I Y A 03/03/2021 010401563092892710491582011721093024005850797190 04015630928927 ALT 491582 2021-09-30 1 nsss
20 Lol e 04015630999385 | Valproic Acid I —= I - - - - oo 03/03/2021  010401563092483710523952011721103124005166888190 04015630924837 ALP IFCC GEN.2 523952 2021-10-31 1 RL
51 06779344190 04015630934447 [ Vancomycin 36 18 200 18 4 I 7
0 e HirEEEsE I — - " = - > - s 03/03/2021  010401563092483710523952011721103124005166888190 04015630924837 ALP IFCC GEN.2 523952 2021-10-31 1 nsss
r r r
33 07026854190 04015630939930 | ANTI-HBS Il ELECSYS E2G 300 27 16 300 11 4 A 03/03/2021 010761333615397010520701011722013124007976887190 07613336153970 FT4 Il ELECSYS E2G 520701 2022-01-31 1 RL
E: g?;igg;g:gg Zﬁgiﬁ;ﬁggﬁ; i;:|l-|l-|85u6||ZEEL|:::::EEZzZ 33?)?2 - ;i - 224 2gg 1;' : 5 03/03/2021  010761333615397010520701011722013124007976887190 07613336153970 FT4 IIl ELECSYS E2G 520701 2022-01-31 1 KF
56 07027079190 04015630939664 | CEA ELECSYS E2G " 23 | 11 300 12 4 e 03/03/2021 ~ 010401563092526110504872011722022824005172179190 04015630925261 NACL 9% SI GEN 2, COBAS C702 504872 2022-02-28 1 TBH
z; g;gg?gg:gg $312333233§ Eg-::'EZILEgSYSIIE:L‘:CSYS e - 13800 - 11772 ;ﬁg 183 332 i 03/03/2021  010401563093997810499712011722022824007027087190 04015630939978 CK-MB ELECSYS E2G 499712 2022-02-28 1 RL
en
5g 09203079190 07613336179444 | Elecsys Anti-SARS-CoV-2 i 10 i 10 0 0 03/03/2021 | 010401563091741910482997011722022824003015050122 04015630917419 Transterrin 482997 2022-02-28 1 nsss
60 07027273190 04015630939688 | FERRITIN ELECSYS E2G I 29 I 20 300 9 > A 03/03/2021 010401563093982410504894011722022824007027966190 04015630939824 TOTAL PSA ELECSYS E2G 504894 2022-02-28 1 KF
61 07027290190 04015630939695 | FOLATE Ill ELECSYS E2G 29 18 300 11 5 &
& 07027320190 4015630940011 | FREE PSA ELECSYS E2G E— - 11 300 g 5 & 03/03/2021 ~ 010401563093997810499712011722022824007027087190 04015630939978 CK-MB ELECSYS E2G 499712 2022-02-28 1 KF
63 08828610190 07613336166628 | free PSA Elecsys E2G 300 V2 St 4 300 14 2 12 03/03/2021  010401563093997810499712011722022824007027087190 04015630939978 CK-MB ELECSYS E2G 499712 2022-02-28 1 RL
64 07027362190 04015630939718 [ FT3 Ill ELECSYS E2G 18 9 300 9 5 &
. - S A " . " . . o L n ITEMS IM ouT INVEMNTORY REAGENT & COMSUMABLES INVENTORY CAL QC check (+) 1
INVENTORY REAGENT & CONSUMABLES | INVENTORY CALQC | check @ o3
: : Figure 4: Log out sheet for inventory excel sheet
Figure 2: Summary page for inventory excel sheet
- Log in and Log out sheets
Summary page (Figure 2) 5 8
- - j j + Contain various logical functions which informati h as | gent |
* Provides details about stocks logged in and out and quantity at hand ontaln various logical tTunctions wnicnh extract iIntormation, such as Iitem name, reagent lot
and expiry date from the QR or barcode (Figure 4)
 Easily keep track of the amount of stocks and gauge the amount to be * Table filters allow for sorting of items for investigation or tracking purposes
replenished
Resu ltS . Manual Inventory Entries February 2019
Amount of time spent on Manual vs
: : : : : 4.3%
The new system has thus led to the following improvements in the inventory Electronic Inventory System
management: 50
40
. . . . A
1. Staff are able to reduce time required for processes involved in inventory 3 30
. >
management (Figure 5) and focus on other tasks at hand £ .,

[ERY
o

2. Data from February 2019 shows that transcriptional errors accounts for l — . l B

18.8% of the monthly entries, with the new system in place, such issues are ’ o | o
o . Logging in/out of Ordering of stocks Investigations
eliminated (Figure 6) ctock
| | | B Manual ® Electronic ® Total entries ® Transcriptional errors ®m Missed Entries
3. Departmental cost savings in terms of supplies used for manual system . .. _ i o taken bet Figure 6: Comparison of time taken between
which are absent in the electronic system, such as files, paper, dividers, etc. IBUFE omparlsgn Of time taken between ' .
manual vs electronic systems manual vs electronic systems

Conclusion

Inventory management has to do with keeping precise records of goods that are not only available but also viable for use on site. Through the lean six sigma approach, the team established a
new set of workflow to enhance performance and eliminate unprofitable activities for better organisation of the great multitude of items under our charge. The team continuously works on the
system to further improve and eliminate wastes generated as per the six sigma approach.



