APPENDIX A, Distributions of laboratories in Khartoum State

Table A.1. Distributions of laboratories in Khartoum State

NO Departments NUMBER OF LABS
1 federal hospitals 22
2 State Hospitals 24
3 Military Hospitals 17
4 Primary Health care centers 156
5 NGOs laboratories 540
6 private hospitals 94
7 Laboratories and private clinics 610
8 Coefficient of camps 20
Total 1483




APPENDIX B. Data collection questionnaire template for calibration

flame photometer.

Questionnaire for 1ISO Standards of Flame Photometer

Hospital Lab. Name: .................cooiiiiiiiin..

1- Manufacturing Country ..................c.o.e. :
Manufacturer'sname ......................... :
Instrument Model ............................. :
Serial Number: ..................oooo.l :

2- The instrument's details is fully logged book.  Yes ) No [
3- Who installed it? Company [ | Technician [ | Other [ |
4- The user operate the instrument:

After training [ | Without training [ |
5- Environment stability achieved: Yes [ | No [ |
6- The Status of the device upon receipt

New ) Reconditioned [ |

Used (] I don’t know )
7- Did you verify manufacture criteria: Yes [ ] No [ |
8- Calibration process is performed:

i. Prior to use unless it comes with a calibration certificate [ |

ii. After repair )

iii. Periodic calibration ]

iv. Whenever accuracy is in doubt ]

V. Never ]
9- Maintenance process is usually done:

Regularly [ | Due to malfunction [ |

10- The current situation of the instrument is :

Good [ | Bad [ | Damaged [

11- Based on the performance of the instrument, do you prefer to:
Stilluseit [ Replace it as soon as possible [



APPENDIX C. Reading collection tables

Table C.1. Flame photometer readings pre and post calibration

Hospital Name ...cceeeeiieeiiiniieeennnn. Instrument No ....
Flame Photometer Company .......................... Serial No. @ ...................
No. Item and its reading | Comment
1. Compressor
Standard range (kPa) DPI reading
Compressor pressure 96.53 — 206.85
2. Pressure gauge
The Pressure gauge pre calibration adjusted at |
Pressure gauge (kPa) | DPI reading (kPa) The mean
50 The mean of readings
100 XX/3 =
150 % error average =
Pressure gauge diversion
Pre adjust reading Post adjust reading
Pressure gauge p ;
> . ressure gauge DPI reading
DPI readin o
adjusted at eading indicator (P = 96.53 kPa)
(P=14psi)
96.53 kPa
3. Atomizer
The pre-adjusted sucking rate of nebulizer
Sucking rate per minute The residual volume of 6 ml The pressure at nebulizer
The sucking rate of nebulizer after calibrating
Sucking rate per minute The residual volume of 6 ml The pressure at nebulizer
4, Normal control and pathological control readings
Normal control Lot 0s24) pathological control Lot (0614)
. Actual Reading Final Actual Reading Final
Sample No. | Filter value Range value value value Range value value
Sarl?lple 1 Na 114 | 103-126 | 1x 160 | 144-176 | 1x
diluted K 406 | 3.65-4.46 | 1x 700 | 6.30-7.69 | 1x
Sample 2 Na 57 2x 80 2%
Diluted A K 2.03 2x 35 2x
Sample 3 Na 28.5 4% 40 4x
Diluted B K 1.015 4% 1.75 4x
5. Pre and post calibration reading for Normal and pathological control
Normal control Lot (0s24) pathological control Lot (0s14)
. Actual Actual
Filter vglllﬁ Range pre post vgltz Range pre post
Na 114 | 103-126 160 | 144-176
K 406 | 3.65-4.46 7.00 | 6.30-7.69




Table C.2. lon Selective Electrode readings

Hospital name

Instrument No ....

lon Selective Electrode Company

Serial No. : ..............

Normal control Lot (062A) pathological control Lot (061A)
No. | Transducer Comment
Actual value reading Actual value reading
1. Na 114 160
2. K 4.06 7.00




APPENDIX D. The certified tools and used materials

Table D.1. DPI calibration certificate

CALIBRATION CERTIFICATE

PAGE 1 of 1

: DPI5S1S
: 51501920
: UKAS Lab.0221

GE Druck
UNIT UNDER TEST (UUT CALIBRATOR INFORMATION
Manufacturer : Druck Calibration Instrument
Type Number : DPI104 Serial Number
Serial Number 1 3448247 (*1) Calibrated Against
Pressure Range :0to7barg
Pressure Connector : ¥4 BSP Male Calibration Instrument

Serial Number
(*1) Calibrated Against

Calibration Date : 19 August 2011

PRESSURE PERFORMANCE 20°C (*1)

: 34401A
: MY45022435
: UKAS Lab.0221

Actual Applied Unit Under Unit Under Test Permissible Deviation
Value Test Reading Deviation
bar bar (*2) (*3) (*4)
-0.0001 -0.0001 0.000 %fs +0.035 %fs
1.3997 1.3997 0.000 %fs +0.035 %fs
2.7998 2.7997 -0.001 %fs +0.035 %fs
4.1996 4.1997 0.001 %fs +0.035 %fs
5.5994 5.5994 0.000 %fs +0.035 %fs
6.9996 6.9997 0.001 %fs +0.035 %fs
3.5000 3.4997 -0.004 %fs +0.035 %fs
0.0004 0.0003 -0.001 %fs +0.035 %fs
ANALOGUE PERFORMANCE 20°C (*1)
Voltage Analogue Output Unit Under Test Permissible Deviation
Setpoint Reading Deviation
% v (*2) (*4)
2 0.100 -0.006 %fs +0.095 %fs
20 1.000 -0.010 %fs +0.095 %fs
40 2.000 0.003 %fs +0.095 %fs
60 2.999 -0.015 %fs +0.095 %fs
80 3.999 -0.022 %fs +0.095 %fs
100 5.000 -0.003 %fs +0.095 %fs
Certified by: GE Date:
0458/ 20 AUG 20U
NOTES

(*1)  Traceable to relevant International Standards (including N.L.S.T.).

(*2)  Actual recorded values. For specification, see Permissible Deviation column.
(*3)  Deviation calculated from UUT Reading minus Actual Applied Value.

(*4)  Non linearity, hysterisis, temperature effects and repeatability.

PS1074 V1.02
Druck Ltd, Fir Tree Lane, Groby, Leicestershire LE6 OFH.

Wwww.gesensing.com




Table D.2. Biochemistry Calibrator

éCID PHQS -{Naphty! pﬁospfal&%‘
AR

& S by - < - 2 ..r 3
H;ALBUMIN“'- W 4 |Bromocresol green ??"‘:
i ALKALINF PHOSPHATASE 2-Amino-2-methyl-1-oropans buficr
2 7 Dicthanoleming L=y 5 y
i ALT/C‘PT - 1FCC without pyridoxal phosphate i
N 2 IFCC with pyridoxal ,)hosphate IGRSEAFCG i -
o-AMYLASE FCe i ; ~ [o-RSEAFGE |
=i : Direct substrate” [, % ! g
“JASTIGOT IFCC without pyricoxal phosphate 4
: IFCC with pyridoxal phospl X ‘ukat/L - [c-RSE/FCC g
[BILIRUBIN, DIRECT : i TR 7
§ Diazoted sulfanilic i umol/l.  |BMC
JEILIRUBIN ; i 7 T
i BILIRUE ’-TQEAL Diazoted sulfanilic L ‘ 3,82 madl. #[+*=65,3* umol/L  [SRM 909 b (NIST)
- {CALGIUM R ; <
; Methylthymol blue L2 B ! 12,1 mg/dL SRiv 909 b (NIST)
Arsenazo Il U3 =] 107 - mo/dL. SRM 909 b (NIST)
CHI.ORIDE } " 4 q 113
} |Selective electrode 147 4 104 - TmmoliL § | SRM goga(NIsT‘) B
G ILEST] FisrsaE 7 :
: EROL e b R yig2 SRM 908 b (NIST)
sicK - i 4 ;:_ w320 uy 532 © BSENFCC
S CREAT"“.NE SROUMAE! |Alkaline picrate :,,r% 3,10 mg/dl. 274 © % pmolt.  [SRM 909b(ms1") (-.,-=
SLUGQSE Glucose oxidase/peroxidase ¥ 1 173 mg/dL 4 [#£8,634 ¥ mmol/L - {BMC :
Sy : IFcc ; 144 UL | ‘239 jkatL  [C-RSENFCC
< 3 2 A sk baas L &
IRON o |Ferrozine ) 173 pafidi 31,0750 ymol/L. - {BMC a2
g Chromazurol B Lt 1] 62,6 pg’?QiL‘ | a2 imolL [BMC v
LDILDH Pyruvate ; Y| 509 i eElIL 0,04 < uKatL  |BMC
e ‘ 280 UL | 484 - jikatl  |C-RSENFCC 04
JMAGHESIUM Xylidyl Blue / Calmagite [| 187 . mg/dl % iC.768" " mmoil [SRMSO09b(NIST)
{ 1 .
FHASRHORUS Phosphomolybdate/UV © il 873 Umgll [V 9247 mmoll [BMC
i POTASSIUM ' |Selective electrode 4,95 mmol/L 4,95 “mmol/L  |SRM 909 b (NIST)
. [PROTEIN, TOTAL BT i :
B T i Biuret % St b Ty e I glL 602 - g/ |SRM927c(NIST)
3 s S R 1] SR e sk o]
44 [selective electroda! -, e K AT mmoliL 134 mmol/L  |SRM 909 b (NIST)

: Glycero| hosph: yda y i j 136 mg/dL. 154 ' © ~mmol/L |SRM 909 b (NIST) \
#|urease (CnlorIUV) § 84,7 ‘mg/dL 1417 5 mmol/L |SRM 909 b (NIST)
o Uriwselperoxldase— oo S8 G 793 mg/dl. 472 pmol/L  |SRM 909 b (NIST)

“The :enzymes‘ values (U/L and pkat/L) are for a incubation temperature of 37 °C.
BMC: BioSystems master calibrator.
C-RSE/Ir CC: Traceable to the reference system'as descnbed by the IFCC Commmee on Reference Systems for Enzymes.
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Table D.3. Biochemistry control serum — level - |

BIOCHEMISTRY CONTROL SERUM

tevet [ 1| Lot] 062A

ACID PHOSPHATASE Naphty! phosphate/pentanediol (;, 1% 0.362? : ;1122 Ekﬁ- BMC A
ALBUMIN 25,8 211 =304 | gL  [|SRM927c(NIST)
Mmino&-mah}ﬂlmﬁpmcl buffer 2122 21 f: ;80:; _Ea,t,_ BMC
Diethanolamine buffer 3227% ;i’ » iesé_ ;);;,L BMC
ALT/GPT IFCC without pyridoxal phosphate 0325: :5? : 39623 ;:“JL smC
IFCC with pyridoxal phosphate 03;287 03;12 : 34723 e C-RSEAFCC
-AMYLASE e Z‘DZ'L; ?%2 : ;4349 g'gﬁf_L."- C-RSE/IFCC
—— o 0 T i
ASTIGOT FCC without pyridoxal phosphate (;‘;312 0%605 ; (5)28(154 ia/lt.lL i
FCC with pyridoxal phosphate 05;*775 0?731'3 5 %g ml:_a/tLlL C-RSE/IFCC
R & b
BILIRUBIN, TOTAL = g;; L5 iﬁs mn?cl;lj/li SRM 909 b (NIST)
e o R
Arsenazo Il g?ﬁ :; ¥ . :g;li SRM 303 b (NIST
CHLORIDE Selective electrode 83.9 755 - mmoll.  [SRM 303 b (NIST)
CHOLESTEROL Cholesterol oxidase/peroxidase £ e 12 0
= = | S| | o e
CREATININE ket oraio 11353 22 ;5: :n?oi’i SRM 208 b (NIST)
GEOEOSE Glucose oxidase/peroxidase 2465 ;193 : ?33 m BMC
-GT T 52;9 0???;; - 3,67'ée }L(’a"'-n_ C-RSE/IFCC
W Ferrozine 118057 ?g:i : ;g% L::'i/od"LL BMC
Chromazurol B 238'(1) 2163 : 2403 Eﬁh_ BMC
ey Coer s | oio tds | wem [P
g pynuate 6ot | se 7w | uem P
oo 261 | 230 e | ey [oRSEWCS
MAGNESIUM Xylidyl Blue / Calmagite 01,212902 g:ggg 5 ;:;;0 n’:‘[g:’lh_ SRM 909 b (NIST)
—_— —— s | 1i0 it | mman P
POTASSIUM Seiectve siecrode 4,06 3,65 - 4,46 mmol/L. [SRM 909 b (NIST)
PROTEIN, TOTAL T 50,0 440 - 56,0 all SRM 927 ¢ (NIST)
SODIUM " it clive electrode ’ v 114 103 - 126 mmollL  |SRM 909 b (NIST) %2
TRIGLYCERIDES Glycerol phosphate oxydaselperoxydase 05‘;3% Oifg'; 2 3'96';;‘ oL |sRms09b (uisT) :
UREA/BUN Urease (Color / UV) iz; §383 . 211_1, :r?]/:l;"_ SRM 909 b (NIST)
URIC ACID oot oa7 42[7;525 . gg‘f ':‘"?é‘l’/'[ SRM 909 b (NIST)
NOTES

The enzymes values (U/L and pkat/L) are for a incubation temperature of 37 °C.
BMC: BioSystems master calibrator.
C-RSE/IFCC: Traceable to the reference system as described by the IFCC Committee on Reference Systems for Enzymes.
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Table D.4. Biochemistry control serum — level - 11

BIOCHEMISTRY CONTROL SERUM

Levet [ 1| Lo 061A ]
== E RANGE | uNITS mcmm}g?j'%
ACID PHOSPHATASE Naphtyl phosphate/pentanediol 02259 0.12262 . 376?4 ﬁ'}_'- BMC
ALBUMIN Bromocresol green 40,0 328 - 473 gl |SRM 927 c(NIST)
ALKALINE PHOSPHATASE 2-Amino-2-methyl-1-propanol buffer 3212 42.?; § gje‘; éL/L BMC
Diethanolamine buffer gé‘; 74 ?g %3 U&I;L BMC
ALT/GPT IFCC without pyridoxal phosphate ;91% 21 gg _ ;27“3 &L BMC
IFCC with pyridoxal phosphate ;g‘; 21'22 : ;isi) &Ua/il_ C-RSE/IFCC
-AMYLASE o )172; f&? ; ?;86 2&'— C-RSE/FCC
Direct substrate 1727; 1603 ; - ?gg.l &L BMC
AST/GOT IFCC without pyridoxal phosphate ;%“5 2’2; . 51670 ﬁl_ BMC
IFCC with pyridoxal phosphate ;ig 2’;2 ; if‘:s p;’_a’t'-"_ C-RSE/FCC
lTBIN'DIRECT Diazoted sulfanilic ;97 :2‘, ;022 : 125'82? &g’;ﬁ BMC
BILIRUBIN, TOTAL e w Sl Eg?l'l_. SR 909 b (NIST)
CALCIUM R ;332 ;ég ; ;57; '1’1“'25,'1 SRM 909 b (NIST)
e R e e
CHLORIDE Selective electrode 128 115 - 141 mmoliL  [SRM 909 b (NIST)
CHOLESTEROL Cholesterol oxidase/peroxidase | 6?42€ 52 gi 3 .2,7292 :rgglll._ SRM 909 b (NIST)
CK 2 85236 e‘fgg = ?gj‘o .EalbL C-RSEIIFCC
CREATININE Alkaine pirate i i e g[S s09b s
GLUCOSE Glucose oxidase/peroxidase 12‘?‘; 12222 R ?249 :rgfvl;_ BMC
GT 7 322731 31_33 : :‘?7 ﬁl_ C-RSENFCC
= e L
| s me e T
- o 195 | e zes | e P
g Provie 12 | oseiiae | wan [™
Eee &3‘;2 j?[ﬁ . 2'1812 Aultjgl_'t-lL C-RSENFCC
WMAGNESIUM xyicyl Blve / Caimagite ol - mgloL [sRu 9091 (NIsT)
CERREE AT
POTASSIUM |Selective electrode 7.00 630 - 7,69 mmol/L  |SRM 909 b (NIST)
[PROTEIN, TOTAL Biuret 791 696 - 88,6 gL [sRme27c(NIST)
[SoDIUM Selective electrode . 160 144 - 176 mmol/.  [SRM 909 b (NIST) )=
TRIGLYCERIDES Glycerol phosphate oxydase/peroxydase ;;19 21 gg c ?735 g{g’;}i SRM 909 b (NIST)
UREA/BUN e — 21:'3 2102.2 i ;??9 n’:‘r?":'h_ SRM 909 b (NIST)
URIC ACID Uricaselperoxidase = P :&?}[ SRM 909 b (NIST)
NOTES
The enzymes values (U/L and pkat/L) are for a incubation temperature of 37 °C.
BMC: BioSystems master calibrator.
C-RSE/IFCC: Ti tothe system as ibed by the IFCC Committee on Reference Systems for Enzymes.
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