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Certificate of Analysis

Product name HAp(D) Microsphere Sample
Quantity 5g 20 — 45 pym
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
Conform
(20-45 um fraction) (PSA) 20 and 45 um
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
. Test method
Statistics Value (g/cm3)

(1) Instrument: Micromeritics AccuPyc Il 1340
v (%) 0.01 (2) Analysis gas: Helium
(3) Number of purges: 5
SD 0.0003 (4) Purge fill pressure: 19.5 psig
(5) Cycle fill pressure: 19.5 psig
(6) Rate: 0.005 psig/min
@)

7) Analysis temperature: (23 + 2) °C

Average 3.0210

* SD : Standard Deviation
* CV (%) : Coefficient of Variation = (SD/Average) x 100

[True density]

Measured
Property
Value (g/cm3)
Bulk Density 1.48
Tapped Density 1.77

[Bulk & tapped density]
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Porosity Type (%)

Interparticle 401

Intraparticle 1.2

[Pore Size Distribution (MIP)]



Shimadz SALD-23000 WingSALD II:Version 3.4.11) Flow Cell with Sampler
File Mame Entry D Meas Date |—
Sample ID — [ Sampic No. —
Comment -
Median D 35.136 Mean V 35.034 Absarbance 0.110 — —
Modal D 38843 Std Dev 0.091 — — — —
10.000 %0 20.000 %D 50,000 %D 94000 %D 99,000 %D 0.000 %D 0.000 %D 0.000 %D 0.000 %D
27.09% X976 35136 46,502 54.533 0.000 0,004 0.004) 0.000
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Diam  Cum®  Diff% Diam  Cum%  Difi% Diam  Cum%  Dif% Diam Cum%  Diff%
xlpmi 3(%) g%} Ajumi 03(%) g3( %) Alpm} 03(%) g %) Mpm) Q%) g3(%)
1{2500.000  100.000 00004 27 113.342 100,000 0.000] 53 5.139 0.000 0.8 0.233 0.000 0.0008
212219551 1000000 0.0004 28] 100.628 100.000 0.000] 54 4.562 0.000 00008 0.207 0.000 0.0008
31970562 100.000 0.0004 290 893319 100.000 0.000] 55 4.050 0.000 0000 0.184 0.000 0.000
41749505  100.000 0.0000 30 79317 100.000 0.000] 56 3.596 0,000 00008 0.163 0.000 0,000
5|1553.246 1000000 00004 311 70419 100,000 0.000f 57 3193 0.000 00008 0.145 0.000 0.0008
BI1379.004  100.000 00000 32 62520 100.000 0.000 2834 0.000 0.0 08 0.129 0.000 0.0008
71224308 1000000 0000 331 55.506  100L000 4.244 2.516 0,000 UKL 0.114 0.000 0.0008
8l1086.965  100.000 0000 34 49280 957356 9201 2234 0.000 00008 0.101 0.000 0.0008
9 965.030  100.000 0.0000 35| 43.752 B6.556 18376 1.984 0.000 00008 0.090 0.000 0.0008
10} 856.773 100.000 0.000) 361 38843  6B.179  21.291 1.761 0.000 00008 0.080 0.000 0,000
L1} 760.661 100.000 0.0004 37| 34486 46889  20.225 1.563 0.000 .00 0.071 0.000 0.000
12} 675.330 100.000 0.000) 38] 30617 26664 16532 1.388 0,000 00008 0.063 0.000 0,000
13] 599.572 100.000 0.0004 39 27.183  10.131 7.363] & 1.232 0.000 000N 9 0.056 0.000 0.0008
14] 532.312 100.000 00004 40 24.133 2.769 2,769 & 1.094 0.000 000N 9 0.050 0.000 0.0008
15| 472.597 100.000 0.000f 41 21426 0.000 0.000] & 0.971 0.000 oooof 93 0.044 0.000 0.000
16] 419.582 100.000 0.0004 42  19.023 0.000 0.000) & 0.862 0.000 0.0004 9 0.039 0.000 0.0008
17} 372.513  100.000 00004 431 16.889 0.000 0.000) & 0.766 0.000 000N 9 0.035 0.000 0,000
18] 330.725 100.000 0000 44 14994 0.000 0.000) 7 0680 0,000 URLTE 0.031 0.000 0.0008
19] 293.624 100.000 0.0004 451 13312 0.000 0.000) 7 0604 0,000 000N 9 0.027 0.000 0,000
20| 260.685 100.000 00004 46 11.819 0.000 0.000) 7 0.536 0.000 0000 9 0.024 0.000 0.0008
21| 231.442 100.000 00004 47 10.493 0.000 0.000)y 7 0476 0.000 0.0 08 0.022 0.000 0.0008
22 205479 100.000 0.000) 48] 9316 0.000 0.000] 7 0.422 0.000 0000 0.019 0.000 0.000
23| 182428 100.000 0.000) 49 B271 0.000 0.000) 7 0.375 0.000 00008 0.017 0.000 0000
24] 161963 100.000 0.000) S04 7.343 0.000 0.000) 7 0.333 0.000 00008
25| 143794  100.000 0.000) 51 6519 0.000 0.000) 7 0.296 0,000 UKL
260 127.664 100.000 0.000 52 5.788 0.000 0.000] 7 0.262 0.000 RCTY
Condition File Name — Emulation Table None
Ref Index 1.63-0.20i Cale Mode Normal mode
Averaging Count 256 | Accunm [1 Interval |2 Sensor Starting Point 1
D Range for Analysis OFF Small Angle Light Scattering Sensor Filter Disable
Decentralized Solvent DI WATER Dispersing Agent —
Denst of Disper Agent — Dispersion Method —
Pumgp Speed 5 | — [— | Time for Sonicator 0
Sample Preparation - Soguence File Name -
Dim of Particle Amount Volume | Cum Distribution Undersize Diff Distribution | q
Distribution Function None Smoothing Level 0 | Data shist lo

[Particle Size Distribution]



