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JSTechLab
#602 6F, E8-10, Chungbuk National University, 1 Chungdae-ro, Seowon-
gu, Cheongju-si, Chungcheongbuk-do, Republic of Korea (28644)

Email : jstech5966@gmail.com

Certificate of Analysis

Product name HAp(P) Microsphere Sample
Quantity 5¢g 20 — 45 ym
Date of Manufacture Sample Date of Issue -
Test items Test Method Specification Results
Appearance Sensory test White powder White powder
Odor Sensory test Odorless Odorless
Morphology SEM observation Spherical Spherical
pH Internal specifications 6.5-85 <8
Impurities
1) Arsenic (As) < 3 ppm <1 ppm
2) Cadmium (Cd) <5 ppm < 0.5 ppm
3) Mercury (Hg) P measurement < 5 ppm < 0.05 ppm
4) Lead (Pb) < 30 ppm <1 ppm
Total heavy metals < 30 ppm Conform
Particle size distribution Laser diffraction > 70 vol % between
(20-45 pm fraction) (PSA) 20 and 45 pm Conform
True density Gas pycnometer > 3.0 g/cc Conform
HAp content XRD analysis > 95% Conform
CaO content XRD analysis <1% Not detected
Foreign phases content )
XRD analysis <5% Not detected
(a-TCP, B-TCP, TTCP, CaO)
Ca/P ratio XRD analysis 1.66 — 1.71 1.67
Shelf Life 5 years from the date of manufacture.
Storage Store in a cool, dry place. Avoid exposure to heat and moisture.
COA Issuer JSTechLab
Notice The analytical results are provided for sample submission purposes only.
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Summary Measured

L. Test method
Statistics Value (g/cm?)
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(1) Instrument: Micromeritics AccuPyc Il 1340
(
(
Average 3.14 (4
(
(
(

Analysis gas: Helium
Number of purges: 5
Purge fill pressure: 19.5 psig
5
6

7) Analysis temperature: (23 + 2) °C

Cycle fill pressure: 19.5 psig
Rate: 0.005 psig/min
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[True density]

Measured
Property
Value (g/cm3)
Bulk Density 0.71
Tapped Density 0.83

[Bulk & tapped density]



dv/dleg (d)

.0477

2.7430

(5}

-4382

[&]

.1334

1.5239

1.21351

o

-9143

0.6095

=

-3048

0.0000

Diameter [pm]

Porosity Type (%)
Interparticle 36.8

Intraparticle 29.0

[Pore Size Distribution (MIP)]
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Shimadzm SALD-2300(WingSALD IFVersion 3.4.11) Flow Cell with Sampler
File ams Enuy P Mzas Date |—
Sample ID — [ Samgile Ho. —
Commyent —_
Median T 35,704 Mean V 38777 Absarbance 0060 — —
Mndal D 33,843 St Dew 0081 = — = —
10.000 % 50000 %D 00000 %D 0,000 %D 0000 %D 0.000 =D 0.00( =D 0.00 %D 0000 %D
19732 3B.796 50514 0.000 0.000 0.000 0000 0000 0,000
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Dam  Cur.  Diffa Dam  Cue  Diffe Dem  Cums  Diffe Diam  Com'e | Difts |
ofem) QM) gl xem)  G37E) gi{e) xfem)  GECE)  gi) =) Q3% gi)
1/2500.000 100000 0000 27 113342 100000 0000 53] 35130 0000  0.000 0233 0000  0.000
2|2210.551 100000 0000 28 100628 100000 0000 54 43562 0000  0.000 0207 0000  0.000
3{1970.562 100000  0.000 28| 89330 100000 0000 55 4050 0000 0.000 0124 0000 0.000
4/1740.505 100000 0000 30| TO317 100000 0000 56 3596 0000 0.000 0163 0000  0.000
3|1553.246 100000 0000 31( 70410 100000 0000 57 3103 0000  0.000 0145 0000 0.000
61370004 100000 0000 32 62520 100000 0000 58 2834 0000  0.000 0128 0000  0.000
7|1224.308 100000 0000 33| 53506 100000 93561030 2516 0000 0.000 0114 0000 0.000
B|1086.065 100000 0000 34| 40280 00430 15684 60 2234 0000  0.000 0101 0000  0.000
0| 965030 100000 0000 35| 43732 74753 24400061 1924 0000  0.000 0000 0000 0.000
10| 856773 100000 0000 36 38843 50254 24507 a2 TEL 0000 0.000 0020 0000  0.000
11| 760.661 100000  0.000{ 37| 344826 25753 15660 63| 1563 0000 0.000 0071 0000  0.000
12| 675330 100000 0000 38 30617 10083 o604 64| 1388 0000 0000 0063 0000  0.000
13| 500572 100000  0.000{ 39 27183 0470 0470 63| 1237 0000  0.000 00358 0000  0.000
14| 532312 100000  O0.000{ 40 24133 0000 Oo000 66| 1004 0000  0.000 0050 0000  0.000
15| 472507 100000  O0.000{ 41] 21426 0000 0000 67 0071 0000  0.000 0044 0000 0.000
16| 410582 100000  0.000{ 42 10023 0000 o000 68 086 0000  0.000 0038 0000  0.000
17| 372513 100000  0.000{ 43| 16880 0000 o000 60| 0768 0000  0.000 0035 0000  0.000
18 330.725 100000  O0.000{ 44| 14004 0000 o000 7O| 0680 0000  0.000 0031 0000  0.000
10| 203624 100000 0000 45 13312 0000 o000 TI| 0604 0000 0.000 0027 0000 0.000
20| 260685 100000 0000 460 11810 0000 0000 7Z 0536 0000  0.000 0024 0000  0.000
21| 231442 100000 00000 47] 104093 0000 0000 73 0476 0000  0.000 0022 0000  0.000
27| 205470 100000 0000448 0316 0000 0000 74 0422 0000 0.000 0018 0000  0.000
23| 182428 100000 0000 40 2271 0000 0000 73| 0375 0000 0.000 0017 0000 0.000
24| 161.063 100000 0000 500 7343 0000 0000 76 0333 0000  0.000
25| 143794 100000 0000 51| 6510 QOO0 000N 7T 0206 0000  0.000
26) 127664 100000 0000{ 52 s5788 0000 0000 78| 0262 0000 0.000
Condition Fila Name — Emvalation Tahle None
Fef Index 1530 20i Calc Mode Wormal mode
Averaginz Couns 156 | Accumm Interval [2 Sensor Starting Paint 1
D Range fior Analysis OFF Small Angle Light Scartering Sensor Filtar Diisahle
Decentralized Salvent D Water Dispersing Apamt —
Deenst of Diisper Asent — Dispersion Mathod —
Prump Spesd 5 [= [— | Time for Somicatar 0
Sample Preparation — Sequence File Name —
Dim of Particle Amount Vohims | Cum Distribustion Undersize Diff Distribution [ 4
Diisiritution Fanction Hons Smoothine Level 0 | Dam Shift [a

[Particle Size Distribution]







